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	Summary: 

	During the Public Consultation of the draft amended ECC Decision (11)06 “Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz” the Office received 11 responses included in the annexes to this document as follows:

Annex 1: The draft amended ECC Decision (11)06 “Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz” as sent to Public Consultation (with revision marks);
Annex 2: France;
Annex 3: Germany;
Annex 4: Norway;

Annex 5: Sweden;

Annex 6: UK

Annex 7: 4GCelleX

Annex 8: Deutsche Telekom

Annex 9: Ericsson

Annex 10: Multi-company (Ericsson, Orange, Telecom Italia, Telekom Slovenija and Telenor)
Annex 11: Huawei

Annex 12: Samsung Electronics

Annex 13: ECO summary table of comments.


	Proposal: 

	ECC PT1 is invited to review the results of the Public Consultation of the draft amended ECC Decision (11)06 and take action as appropriate. 

	Background:


	ECC at its 35th meeting (05-08 November 2013, Berlin, Germany) approved for Public Consultation the draft amended ECC Decision (11)06 “Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz”.

The Public Consultation started on 11 November and ended on 23 December 2013.


Annexes

Annex 1: The draft amended ECC Decision (11)06 “Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz” as sent to Public Consultation (with revision marks).
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Annex 2: France – comments on the draft amended ECC/DEC/(11)06
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Annex 3: Germany – comments on the draft amended ECC/DEC/(11)06
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Annex 4: Norway – comments on the draft amended ECC/DEC/(11)06
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Annex 5: Sweden – comments on the draft amended ECC/DEC/(11)06
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Annex 6: UK – comments on the draft amended ECC/DEC/(11)06
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Annex 7: 4GCelleX – comments on the draft amended ECC/DEC/(11)06
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Annex 8: Deutsche Telekom – comments on the draft amended ECC/DEC/(11)06
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Annex 9: Ericsson – comments on the draft amended ECC/DEC/(11)06
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Annex 10: Multi-company (Ericsson, Orange, Telecom Italia, Telekom Slovenija and Telenor) – comments on the draft amended ECC/DEC/(11)06
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Annex 11: Huawei – comments on the draft amended ECC/DEC/(11)06
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Annex 12: Samsung Electronics – comments on the draft amended ECC/DEC/(11)06
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	Annex 13: ECO summary table of comments on the draft amended ECC/DEC/(11)06 (comments within the table marked with olive green background are related to Annex 4 (BEM) and Annex 5 (Co-existence with other services than MFCN))
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Comments from PTS on the proposed revision of
ECC Decision (11)06


PTS would like to express its support for revision of the ECC Decision (11)06 based on the LTRC in draft CEPT Report 49. There is however some proposals where PTS would like to express concerns.


In the 3.5 GHz sub band PTS would like to maintain both FDD and TDD as harmonised frequency arrangements with equal status, without indicating any preference.


[bookmark: _GoBack]PTS is of the opinion that a preferred channelling arrangement in the 3.5 GHz band would severely limit the possibilities to achieve the most efficient use of the frequency band. It is still early days for new mobile systems in the band and still uncertain which kind of deployment scenarios will be most beneficial for operators and end users in the band. A probable scenario is that there will be limited deployment until new long time licenses are issued and new licensing terms have started.


It is expected that LTE-Advanced operations in this band would provide a wide range of services for different users’ situations and requirements, such as area coverage in urban and sub-urban scenarios as well as in hot spots, in city centres and in indoor situations. All deployment types (macro, micro and pico cells) are considered for the 3.5 GHz band. These circumstances are in advocacy for the potential use of FDD, along with TDD, in the band. Deployments of FDD equipment in the 3.5GHz band are now starting and early products will therefore become available.


In our view, the existing equal footing of both FDD and TDD in the decision of 9 December 2011 should be kept. Thus, the market itself is allowed to decide the most favourable use of the band at the future point in time when the large scale deployments are expected to happen.


Please also find specific comments with track changes marked with yellow in the embedded file.
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ELECTRONIC COMMUNICATIONS COMMITTEE



Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz



Approved 09 December 2011



Amended XX XX XXXX


EXPLANATORY MEMORANDUM



1 INTRODUCTION



The harmonised frequency arrangements for the 3400-3800 MHz band in this ECC Decision are intended to facilitate high data rate mobile/fixed communications networks (MFCN) including International Mobile Telecommunications (IMT) services supported by larger channel bandwidths as an evolution to the existing framework without the consequential requirement for a replacement of systems based on the existing regulatory framework. It aims at providing the basis to the mobile industry and administrations to respond to the growth of mobile broadband and technological developments for wider channel bandwidths and increased data rates. 



Since WRC-07, the 3400-3600 MHz band has been allocated on a primary basis to the mobile, except aeronautical mobile, service and identified for IMT in almost all CEPT member countries. 



The term IMT covers IMT-2000 and IMT-Advanced systems.  A wide range of systems are defined: 6 IMT-2000 radio interfaces and 2 IMT-Advanced radio interfaces ensuring a competitive environment. 



Recommendation ITU-R M.1036 (on frequency arrangements for implementation of the terrestrial component of IMT) has been revised to include, among others, the arrangement(s) for the 3400-3600 MHz band.



In parallel, the IMT-Advanced process is on-going in ITU-R, in cooperation with standardisation organisations.



The former ERO carried out a survey in 2008 which found diverse implementation of BWA/FWA within 3400-3800 MHz in CEPT countries, including some IMT systems. This is reflected in various licensing coverages (national, regional), various frequency blocks choices (different portions of the 3400-3800 MHz). Moreover, the paired blocks are used in TDD mode.



In so far as is practicable, these frequency arrangements are intended to be technology neutral and capable of facilitating competitive provision of services using a range of technologies and modes (fixed, nomadic and mobile) with sufficient flexibility to accommodate current wireless broadband services deployed in the band. 



2 BACKGROUND 



In addition to this ECC Decision, the following CEPT regulatory framework is in force for broadband and fixed wireless access systems (BWA/FWA) in the 3400-3800 MHz band:



· The ECC/REC/(04)05, that offers guidelines for accommodation and assignment of multipoint fixed wireless systems in the frequency bands 3400-3600 MHz and 3600-3800 MHz;



· The ECC/DEC/(07)02, on availability of frequency bands between 3400-3800 MHz for the harmonised implementation of Broadband Wireless Access systems (BWA). This Decision refers to ECC Recommendation (04)05 for frequency arrangements..


ECC developed the following CEPT reports in response to EC Mandates:



· CEPT Report 015 in response to the first EC Mandate on 3400-3800 MHz (issued in 2006)


· CEPT Report 049 in response to the second EC Mandate on 3400-3800 MHz (issued in 2012)    





CEPT conducted additional analysis to determine whether the existing least restrictive technical conditions (BEM – Block Edge Masks) are suitable also for the high data rate IMT services supported by larger channel bandwidths as foreseen in the context of this ECC Decision and concluded on the need to develop new BEM. ECC studied the least restrictive technical conditions (BEM) suitable for MFCN, including IMT, in the 3400-3800 GHz (ECC Report 203). This ECC Report served as the basis for drafting the relevant parts of CEPT Report 049 in response to Task 1 of the second EC Mandate.    


Consistency is ensured with the development of the ITU-R band plan in the bands 3400-3600 MHz.



CEPT considered the band 3400-3800 MHz as two separate bands: 



1. a lower band 3400-3600 MHz and



2. an upper band 3600-3800 MHz.



In this ECC Decision, CEPT took into account the two possible duplex modes, Frequency Division Duplex (FDD) and Time Division Duplex (TDD). In the case of a TDD operation, it is beneficial to synchronise the TDD networks of different operators to avoid restricted blocks / guard bands between operators and therefore to facilitate an efficient use of spectrum. CEPT noted the lack of interest from industry for an FDD arrangement in the 3600-3800 GHz frequency band. 



CEPT took into account existing CEPT results on coexistence with other services and the potential impact on these services, such as FSS usage, in these bands. 



The implementation of this ECC Decision will encompass different stages at the national level (e.g. national consultation processes and update of existing authorisations as required) with a varying complexity depending on the legal and regulatory framework of each country.



3 REQUIREMENT FOR AN ECC DECISION 



The ECC recognises that implementation of MFCN including IMT systems providing high data rate applications in the band 3400-3800 MHz based on a harmonised frequency arrangement will maximise the opportunities and benefits for end users and society, will benefit capital expenditure for operators, reduce development and implementation costs of manufacturing equipment and will secure future long terms investments by providing economies of scale. A harmonised frequency arrangement will reduce complexity in cross border coordination. The opportunity to utilize larger channel bandwidths will assist the provision of high data rates for IMT (especially with IMT-Advanced).



The ECC recognises that for the continuation of the successful development of MFCN including IMT, the regulatory framework needs to provide the confidence and certainty for industry to make the necessary investment. ECC recognises that administrations need flexibility to adapt their use of the bands 3400-3600 / 3600-3800 MHz to national circumstances. Any transition from legacy systems to future systems would be managed at national level. Such national measures may need to be studied (e.g. refarming of the band, planning of renewal or extension of authorisations etc.). Moreover, the framework defined by this ECC Decision does not supersede the BWA/FWA framework. Instead, it aims at supplementing this framework to facilitate high data rate services supported by larger channel bandwidths as an evolution to the existing framework without the consequential requirement to replace systems that are based on the existing regulatory framework.



ECC Decision of 9 December 2011 on harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz (ECC/DEC/(11)06)



“The European Conference of Postal and Telecommunications Administrations,



considering



a) that WRC-07 allocated the band 3400-3600 MHz to the Mobile, except Aeronautical Mobile, Service on a primary basis in a large number of countries in Region 1 subject to provisions of RR 5.430A;



b) that RR 5.430A also identifies the 3400-3600 MHz band for IMT;



c) that the 3400-3500 MHz and 3500-3600 MHz bands have been allocated to the Mobile Service and identified for IMT in some countries of Region 3 (RR 5.432A, 5.432B and 5.433A);



d) that the 3500-3600 MHz band is allocated to the Mobile, except Aeronautical Mobile, Service on a primary basis in Region 2, and that the 3400-3500 MHz band is allocated on a primary basis to the Mobile, except Aeronautical Mobile, Service in some countries of Region 2 and to the Mobile Service on a secondary basis in the rest of Region 2;



e) that the 3600-3800 MHz band is allocated to the Mobile Service in Region 1 on a secondary basis in the Radio Regulations and not identified for IMT;



f) that in the European Table of Frequency Allocations (ERC Report 25) the major use or major interest in CEPT member countries in the 3400-3800 MHz band is the Mobile Service on a primary basis;



g) that “mobile/fixed communications networks” (MFCN) for the purpose of this Decision includes IMT and other communications networks in the mobile and fixed services;



h) that IMT covers both IMT-2000 and IMT-Advanced, as defined in Resolution ITU-R 56 (Naming for International Mobile Telecommunications);



i) that detailed specifications of IMT radio interfaces are described in Recommendation ITU-R M.1457 for IMT-2000 and Recommendation ITU-R M. 2012 for IMT-Advanced;



j) that a harmonised frequency arrangement facilitates economies of scale resulting in the availability of affordable equipment;



k) that the designation of a frequency band for a specific application does not prevent the designation of the same frequency band for other applications;



l) that the bands 3400-3600MHz and 3600-3800 MHz are allocated to the Fixed-Satellite Service (space-to-Earth) on a primary basis in the Radio Regulations and are used in some CEPT countries for that service;



m) that the band 3400 MHz to 3410 MHz is identified in ERC Report 25 for airborne radars;



n) that in some CEPT countries the band 3400 MHz to 3410 MHz is not available for MFCN due to use by land, airborne and naval military radars;



o) that the use of the band 3400-3600 MHz and the band 3600-3800 MHz for Fixed Satellite Service (FSS) varies between these frequency bands. The band 3600-3800 MHz is used for FSS more heavily than the band 3400-3600 MHz;



p) that there could be differences in the market demand for spectrum for MFCN, in different CEPT countries, which could lead to different timescales for the introduction of MFCN within the bands 3400- 3600 MHz and 3600-3800 MHz;



q) that ECC Decision (07)02 designates spectrum “for BWA deployment within the band 3400-3600 MHz and/or 3600-3800 MHz, subject to market demand and with due consideration of other services deployed in these bands” and will be subject to a review by 2012;



r) that ECC Recommendation (04)05 provides “guidelines for accommodation and assignment of multipoint fixed wireless systems in frequency bands 3400-3600 GHz and 3600-3800 MHz”;



s) that in some CEPT countries parts of the bands 3400-3600 MHz and/or 3600-3800 MHz are already used for BWA, FWA and IMT systems;



t) that global roaming is facilitated by common frequency arrangements and measures for free circulation for IMT terminals;



u) that wider channel bandwidths such as 10, 20 and 40 MHz or more that could be accommodated in the bands 3400-3600 MHz and 3600-3800 MHz will enable higher data rates;



v) that spectrum licensed for MFCN is generally assigned in multiples of 5MHz, except where this is not possible, e.g. due to the presence of existing users;



w) that measures might be needed to ensure coexistence between unsynchronized TDD networks in adjacent blocks (e.g. additional filtering, site coordination, restricted blocks/guardbands);



x) that in case of TDD networks in the same geographical area, it may be beneficial to synchronise them (frame timing and/or uplink/downlink timeslot ratio) or add filtering to base stations, to improve the efficient usage of spectrum by avoiding restricted blocks/guardbands between their networks; an advantage of TDD compared to FDD is to have a freedom to adjust the uplink/downlink ratio, however, aligning the uplink/downlink timeslot ratio requires agreement between the involved network operators and may thus reduce their freedom to adjust the uplink/downlink ratio to respond to traffic demand;



y) that the synchronisation of TDD networks of different operators can be managed at national level (e.g. voluntary agreement between operators or national regulatory measures);



z) that studies on sharing between IMT and the Fixed Satellite Service have been carried out by ITU-R, (see Report ITU-R M.2109);



aa) that TDD allows more efficient spectrum use when taking into account existing fixed satellite usage in case of geographical sharing;



ab) that in some CEPT countries, the deployment of networks will need a bilateral agreement concerning the use of stations in the mobile service in one country and stations of other primary services in a neighbouring country (e.g. Earth stations of the fixed satellite service) (see RR 5.430A for the band 3400-3600 MHz);



ac) that in EU/EFTA countries the radio equipment that is under the scope of this Decision shall comply with the R&TTE Directive; Conformity with the essential requirements of the R&TTE Directive may be demonstrated by compliance with the applicable harmonised European standard(s) or by using the other conformity assessment procedures set out in the R&TTE Directive;



ad) that a separate ECC Report is planned covering measures to facilitate coexistence between adjacent TDD networks (e.g. synchronisation, additional filtering, site coordination, restricted blocks/ guardbands);



ae) that the FDD frequency arrangement needs further specification work in order to define the potential for harmonised usage of the duplex gap;



af) that sharing studies between FDD and TDD are necessary;



ag) that although there are licensed paired frequency arrangements in many CEPT countries, TDD systems are currently used in a number of those countries in the band 3400 - 3600 MHz due to the better availability of TDD systems;



ah) that TDD may allow more flexible accommodation of current use of the frequency bands by other services;



ai) that least restrictive technical conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, in the frequency bands 3400-3600 MHz and 3600-3800 MHz are developed in the ECC report 203;



aj) that key principles related to the coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations could be applicable at national level or between neighbouring administrations.


ak) that CEPT Report 49 and ECC Report 203 conclude that  coordination between MFCN and other systems and services should be carried out on a case by case basis due to the diversity of interference scenarios. Furthermore, principles for protection of other systems and services remain the same also after the introduction of the MFCN networks. Depending on the maximum allowed power level for MFCN base stations, in-block and out-of-block interfering distances may be increased compared to those applicable to BWA stations. Administrations may also consider other mitigation techniques, such as power limitations in particular areas. 



al) that fixed limits for protection from base station interference have been determined for military radiolocation systems deployed below 3400 MHz, while noting that other mitigation measures (e.g., geographical separation, coordination or additional guard band) may be needed on a case by case basis.  



am) that a transitional phase may be necessary during which previous networks (BWA) and new networks (MFCN) with different technical characteristics coexist. CEPT report 49 and ECC Report 203 concludes that BWA and MFCN systems can co-exist under the new BEM licensing regime, but that care should be taken to avoid interference to BWA systems, e.g. by applying the appropriate frequency separation or MFCN BEM elements. 


an) that in the case of unsynchronized TDD networks, different licensing approaches may be applied by administrations to avoid interference between adjacent operators (e.g., through the introduction of a separation between the block edges of two adjacent operators, to enable sufficient roll-off of filters to meet the baseline or by limiting the power used in the upper or lower part of the assigned spectrum to different operators);


DECIDES



1. that CEPT administrations shall designate the frequency bands 3400-3600 MHz and 3600-3800 MHz on a non-exclusive basis to mobile/fixed communications networks (MFCN), without prejudice to the protection and continued operation of other existing users in these bands;



2.  that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band should follow the harmonised frequency arrangement given in Annex 1 (TDD) or the harmonised frequency arrangement (taking into account considering ee) above) given in Annex 2 (FDD); 



3. 


4. that administrations wishing to implement MFCN (including IMT) in the 3600-3800 MHz band should adhere to the harmonised frequency arrangement given in Annex 3 (TDD);


5. that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band and in the 3600-3800 MHz band should follow the least restrictive technical conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, given in Annex 4;


6. that administrations should consider facilitating the migration of existing terrestrial networks and authorisations to the frequency arrangements described in the Annexes;


7. that administrations should implement key principles related to the co-existence with others services than MFCN as describe in Annex 5;


8. that this Decision enters into force onXXX;



9. that the preferred date for implementation of the Decision shall be XXX;



10. that CEPT administrations shall communicate the national measures implementing this Decision to the ECC Chairman and the Office when the Decision is nationally implemented.”



Note: 



Please check the Office documentation database http://www.ecodocdb.dk for the up to date position on the implementation of this and other ECC Decisions.


ANNEX 1:  harmonised Frequency arrangement for the 3400-3600 MHz band based on TDD



The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3400 MHz. 



If blocks need to be offset to accommodate other users, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum. It has to be noted that TDD in one extreme case also covers downlink only operation. 






ANNEX 2: harmonised Frequency arrangement for the 3400-3600 MHz band based on FDD


The frequency arrangement is an FDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3410 MHz. The sub-band 3410-3490 MHz is used for the uplink, the sub-band 3510-3590 MHz is used for the downlink. The resulting duplex gap is 20 MHz (3490-3510 MHz).



If blocks need to be offset to accommodate other uses, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum.
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ANNEX 3: Harmonised frequency arrangement for the 3600-3800 MHz band based on TDD



The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3600 MHz.



If blocks need to be offset to accommodate other uses, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum. It has to be noted that TDD in one extreme case also covers downlink only operation. 






ANNEX 4: 


Least Restrictive Technical Conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, in the frequency bands 3400-3600 MHz and 3600-3800 MHz



The least restrictive technical conditions defined in this annex are in the form of a block-edge mask (BEM) applicable to MFCN base stations with different power levels (macro, micro, pico and femto base stations). The BEM has been derived to allow coexistence between MFCN applications in the 3400-3800MHz band. In addition, this annex includes an “additional base line” power limit for protection of military radiolocation systems below 3400MHz. 



To obtain a BEM for a specific block, the BEM elements that are defined in Table 1 are used as follows:



1. In-block power limit is used for the block assigned to the operator.



2. Transitional regions are determined, and corresponding power limits are used. The transitional regions may overlap with guard bands, in which case transitional power limits are used.



3. For remaining spectrum assigned to MFCN FDD or TDD, baseline power limits are used.



4. For remaining guard band spectrum, guard band power limits are used.



5. For spectrum below 3400 MHz, one of the “additional baseline” power limits is used.



In the tables below, PMax is the maximum carrier power for the base station in question, measured as e.i.r.p., and synchronized operation means operation of TDD in two different systems where no simultaneous UL and DL transmissions occur. The base station BEM as described below may be relaxed whenever there are bilateral agreements between operators.



Table 1: BEM elements



			BEM elements





			In-block


			Block for which the BEM is derived.





			Baseline


			Spectrum used for TDD and FDD UL and DL, except from the operator block in question and corresponding transitional regions.





			Transitional region


			For FDD DL blocks, the transitional region applies 0 to 10 MHz below and 0 to 10 MHz above the block assigned to the operator.



For TDD blocks, the transitional region applies 0 to 10 MHz below and 0 to 10 MHz above the block assigned to the operator. Transitional regions apply for unwanted emissions into TDD blocks allocated to other operators if networks are synchronised. For unsynchronised TDD networks there are no transitional regions and baseline levels apply outside the operator block in question.


The transitional regions do not apply below 3400 MHz or above 3800 MHz.





			Guard bands


			The following guard bands apply in case of an FDD allocation: 



3400-3410, 3490-3510 (duplex gap) and 3590-3600 MHz 



In case of overlap between transitional regions and guard bands, transitional power limits are used.





			Additional baseline


			Below 3400 MHz








Table 2: In-block power limit



			BEM element


			Frequency range


			Power limit





			In-block


			Block assigned to the operator


			Not obligatory. 
In case an upper bound is desired by an administration, a value of 68 dBm/5 MHz per antenna may be applied. 















In the case of unsynchronized TDD networks, the compliance of two adjacent operators with the BEM requirements could be achieved by introducing so called restricted channels. Operators would then be required to limit the power used in the upper or lower part of their assigned spectrum, to limit the interference due to the selectivity of the adjacent operator’s receiver. Assuming standard performance of the interfered receiver, an in-block level of 4 dBm/5MHz e.i.r.p. per cell may be used. This limit would be applied to the upper- or lowermost 5 MHz part of an operator’s block to protect the adjacent operator, and may be relaxed in case of bilateral agreements between operators. 



If the restricted channel solution is selected, the requirements of another operator’s out-of-block emissions into this restricted channel may also be relaxed. If the requirements on emissions from other operators are not relaxed, the baseline requirement must be met already at the edge of the restricted channel. In this case an adjacent operator may need to apply an internal guard band for the filter roll-off.


Table 3: Baseline power limits



			BEM element


			Frequency range


			Power limit





			Baseline 


			FDD DL (3510-3590 MHz). Synchronized TDD (3400-3800 or 3600-3800 MHz). 


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna





			Baseline 


			FDD UL (3410-3490 MHz). Unsynchronised TDD blocks (3400-3800 or 3600-3800 MHz). 


			-34 dBm/5 MHz e.i.r.p. per cell








Table 4: Transitional region power limits



			BEM element


			Frequency range


			Power limit





			Transitional region


			-5 to 0 MHz offset from lower block edge 
0 to 5 MHz offset from upper block edge 


			Min(PMax – 40, 21) dBm/5 MHz 
e.i.r.p. per antenna





			Transitional region


			-10 to -5 MHz offset from lower block edge
5 to 10 MHz offset from upper block edge


			Min(PMax – 43, 15) dBm/5 MHz 
e.i.r.p. per antenna








Note: For TDD blocks the transitional region applies in case of synchronized adjacent blocks, and in-between adjacent TDD blocks that are separated by 5 or 10 MHz. The transition region does not extend below 3400 MHz or above 3800 MHz



Table 5: Guard band power limits for the FDD frequency arrangement



			BEM element


			Frequency range


			Power limit





			Guard band


			3400-3410 MHz


			-34 dBm/5 MHz e.i.r.p. per cell





			Guard band


			3490-3500 MHz


			-23 dBm/5 MHz e.i.r.p. per antenna





			Guard band


			3500-3510 MHz


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p.  per antenna





			Guard band


			3590-3600 MHz


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna








Table 6: Base station baseline power limits below 3400 MHz for country specific cases



			Case


			BEM element


			Frequency range


			Power limit





			A


			CEPT countries with military radiolocation systems below 3400 MHz


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation(1)


			-59 dBm/MHz e.i.r.p.(2)





			B


			CEPT countries with military radiolocation systems below 3400 MHz


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation(1)


			-50 dBm/MHz e.i.r.p.(2)





			C


			CEPT countries without adjacent band usage or with usage that does not need extra protection


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation


			Not applicable








(1) Administrations may choose to have a guard band below 3400 MHz. In that case the power limit may apply below the guard band only.



(2) Administrations may select the limit from case A or B depending on the level of protection required for the radar in the region in question.


Cases A, B and C can be applied per region or country so that the adjacent band may have different levels of protection in different geographical areas or countries, depending on the deployment of the adjacent band systems. In addition, the levels given in Table 6 are applicable only to outdoor deployment. In case of indoor deployments, the levels can be relaxed. Other mitigation measures like geographical separation, coordination on a case by case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures will be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.



Combination of BEM elements



The BEM elements as described above are combined to provide a BEM for a particular block following the five steps listed above. Figure 1 provides an example of such a combination of BEM elements for a FDD block in the lower part of the FDD DL spectrum. 
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Figure 1: Combined BEM elements for an FDD block starting at 3510 MHz



UE In-block requirement



This decision provides a recommended upper limit of 25 dBm for the in-block power of the terminals. 



This power limit is specified as e.i.r.p. for terminal stations designed to be fixed or installed and as TRP
 for terminal stations designed to be mobile or nomadic.



A tolerance of up to + 2 dB has been included in this limit, to reflect operation under extreme environmental conditions and production spread.



If administrations decide to establish that maximum value in the national regulation, they could still relax this limit in certain scenarios, for example for fixed UEs in rural areas, providing that protection of other services, networks and applications is not compromised and cross-border obligations are fulfilled.


ANNEX 5:  Co-existence with other services than MFCN 


Coordination between MFCN and FSS or FS should be carried out on a case by case basis, since no single separation distance, guard band or signal strength limit can be provided. The services can be coordinated based on the same methodology as that which has been used for coordination between BWA and FSS or FS. 



The following key principles related to the coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations should be considered at national level or between neighbouring countries in order to ensure coordination between these systems: 



1. Frequency coordination is primarily concerned with local implementation, local propagation conditions and local licensed use of the shared band. This is best dealt with by national administrations;



2. Some administrations have effective co-ordination arrangements in place. The implementation of these guidelines is at the discretion of the national administrations to the extent this may help them;



3. The key objectives of co-ordination processes are maximising efficient use of the available spectrum for the benefit of the CEPT countries whilst protecting existing licensed uses of the band;



4. Coordination processes and associated protection should only apply to registered/licensed spectrum users;



5. Data exchange and coordination processes are mutual and reciprocal to all band users;



6. Data on registered use of the band should be available to all users under relevant legal protections and confidentiality obligations;



7. The coordination process must be both accurate and fast to enable all operators to efficiently plan spectrum utilisation and network deployments;



8. Operators should have access to registered band usage to maximise the successful coordination of spectrum through propagation modelling without physical measurement at the planning stage;



9. All parties are responsible for the efficient use of spectrum. In deploying new MFCN stations and new FSS Earth stations, operators should be cognisant of the need to minimise constraints on the other service;



10. These guidelines primarily relate to co-ordination within national boundaries. For the situation where MFCN  and FSS stations are within the territories of different administrations, the use of these guidelines within bilateral agreements may help to expedite cross border co-ordination[1];



11. All parties should undertake reasonable efforts to successfully complete the coordination exercise as quickly as possible;



12. Either party has the inherent right to refer the co-ordination to the relevant NRA(s) if agreement cannot be reached.



For coexistence with BWA, it is assumed that BWA systems are similar to MFCN systems and that BWA can co-exist under the new BEM licensing regime. It should however be noted that BWA systems compliant to the former technical characteristics (as defined in ECC Recommendation (04)05)) may suffer interference from MFCN systems compliant with the BEM described above. The BWA UL needs to be protected from MFCN DL interference in the same way as a MFCN UL is protected. This can be achieved by frequency separation, or by applying the appropriate BEM elements as described above.



As a consequence of the above, a transitional phase could be considered during which previous and new technical characteristics should coexist. During this transitional phase, new authorisations shall be based on the new technical characteristics. This transitional phase may only apply in countries (and possibly neighbouring countries) where a BWA network has been effectively deployed and has not been updated with the new technical characteristics.



In some CEPT countries military radiolocation systems that are deployed below 3400 MHz need a fixed limit for protection from base station interference (cases A and B in Table 6 – ANNEX 4). Other mitigation measures like geographical separation, coordination on a case by case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures may be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.
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� Comparable technical specifications to those given in this ECC Decision are given in Commission Decision 2008/411/EC. EU Member States and, if so approved by the EEA Joint Committee, Iceland, Liechtenstein and Norway are obliged to implement the EC Decision.




� TRP is a measure of how much power the antenna actually radiates. The TRP is defined as the integral of the power transmitted in different directions over the entire radiation sphere. E.i.r.p. and TRP are equivalent for isotropic antennas.




[1] For cross-border coordination with non-EU administrations not listed in the 5.430A footnote of RR the provisions of this footnote should be taken into account.
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“Draft ECC Decision (11)06” 


0
Sources


Company: Ericsson 

Name and Appointment of contributor: Sverker Magnusson  


1 
General Comments


Ericsson is pleased to have the opportunity to provide its opinions and views on the revision of the draft ECC Decision (11)06 “The harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz,” while taking this opportunity to raise some concerns on this revision.

The proposed modifications have also been introduced into a document which is enclosed. Changes introduced by Ericsson have been highlighted turquoise. Note also the specifications of the proposed changes in the table below. 

Section 3 contains background and further details relating to comments E10 and E13 on frequency arrangements. 
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2
Proposals related to the ECC Deliverables


		Comment number

		Section number/ Clause

		Paragraph Figure/ Table

		Type of comment (General/ Technical/Editorial)

		COMMENTS

		Proposed change



		E1

		p.4

		Considering l)

		Editorial

		Space inserted  

		



		E2

		p.5

		Considering r)

		Editorial

		GHz -> MHz 

		



		E3

		p.5

		Considering v)

		Editorial

		Space inserted 

		



		E4

		p.5

		Considering x)

		General

		New definition of synchronization proposed

		



		E5



		p. 5 

		considering dd)

		General

		There is a need to modify this in order to align with the current contents of the report. 

		dd)
that a separate ECC Report is planned covering measures to facilitate coexistence between adjacent TDD networks by synchronization  



		E6

		p.5

		Considering ff)

		General

		It is proposed to remove this considering, sharing studies have not been carried out. 

		



		E7

		p.5

		Considering gg) (now ff))

		General

		The last part of the sentence is proposed to be removed as it will become outdated. 

		



		E8

		p.6

		Considerings kk) and ll) 

		Editorial

		Alignment with margins of other considerings. 

		



		E9

		p.6

		Considerings ii), jj), kk), ll)

		Editorial

		Semicolons added 

		



		E10

		p.6



		Decides 2

		General

		It is proposed to revert to the original (11)06 text with equal footing for FDD and TDD in 3.4 – 3.6 GHz. See further Section 3 below. 

		



		E11

		p.6

		Decides 2

		Editorial

		Removal of extra space. 

		



		E12

		p.7

		Decides 8

		Editorial

		Alignment of font. 

		



		E13

		p.8

		Annexes 1 and 2

		General

		In line with E10 it is proposed to remove the words preferred and alternative, see further Section 3 below.  

		



		E14

		p.10

		Annex 4, below Table 2

		General

		Explanation for the need of power control. 

		New text proposed: 


Note: The requirement on power control for femto base stations results from the need to reduce interference from equipment that may be deployed by consumers and may thus not be coordinated with surrounding networks.



		E15

		p.10

		Annex 4, Paragraphs 1 and 2 on page 10. 

		Technical

		Proposed modification for explanation of how to handle unsynchronized adjacent TDD networks. 

		New text: 


In the case of unsynchronized TDD networks, the compliance of two adjacent operators with the BEM requirements could be achieved by introducing frequency separation (e.g. through the authorisation process at national level) between the block edges of both operators. 


Alternatively, administrations may introduce so called restricted channels. Operators would then be required to limit the power used in the upper or lower part of their assigned spectrum, to limit the interference due to the selectivity of the adjacent operator’s receiver. Assuming standard performance of the interfered receiver, an in-block level of 4 dBm/5MHz e.i.r.p. per cell may be used. This limit would be applied to the upper- or lowermost 5 MHz part of an operator’s block to protect the adjacent operator, and may be relaxed in case of bilateral agreements between operators. 


If the restricted channel solution is selected, the requirements of another operator’s out-of-block emissions into this restricted channel may also be relaxed, e.g. so that the transitional level applies. If the requirements on emissions from other operators are not relaxed, the baseline requirement must be met already at the edge of the restricted channel. In this case an adjacent operator may need to apply an internal guard band for the filter roll-off.



		E16

		p.10

		Annex 4, Table 3

		General

		Synchronization has been defined above, no need to include details here again. 

		



		E17

		p.10

		Note under Table 4

		General

		Proposal to use “guard band” instead of explicitly specifying frequency separation of TDD blocks to 5 or 10 MHz. 

		



		E18

		p.12

		UE in-block requirements

		Editorial

		Consistency: UE in all cases instead of “terminal”. 

		



		E19

		p.13

		Annex 5

		Editorial

		Consistent use of MFCN

		



		E20

		p.13

		Annex 5

		Editorial

		No need to spell out FSS. 

		





3
Details regarding comments E10 and E13 on frequency arrangements 

Summary of the response concerning frequency arrangements 

Ericsson wishes to invite CEPT ECC to preserve the current ECC Decision ECC/DEC/(11)06 with regard to the frequency arrangements for the band 3400 – 3600 MHz awarding the FDD and TDD harmonised frequency arrangements equal regulatory footing, awarding countries the necessary flexibility to implement either FDD or TDD access schemes subject to national circumstances.


Introduction


Ericsson has made the observation that with regard to the band 3.5 GHz (3400 – 3600 MHz), earlier surveys on spectrum arrangements, reviews of the current licenses and the use of various applications such as point-to-point and point-to-multi point systems, significant differences can be seen between different CEPT countries. Furthermore there are limited or very few deployments using both FDD and TDD access schemes, to a large extent paired frequency arrangements are used. 


It is Ericsson understands that the surveys carried out indicate that paired arrangements are currently implemented in most European countries, typically with a duplex distance of 100 MHz. Such a duplex distance is also used in some African and Latin American countries. 


Ericsson wishes to raise the following aspects with regard to the use of 3400 – 3800 MHz


The band 3.5 GHz, in our view, is one of the more important bands for the successful implementation of LTE-Advanced in the CEPT member countries, with a potential for global harmonization providing an important spectrum resource to increase the capacity of mobile broadband networks. Correspondingly the band 3.7 GHz (3400 – 3600 MHz) should enable the deployment of LTE-Advanced for the provision of extended bandwidth providing complementary capability and value to the existing and future mobile broadband spectrum resources in European networks. 


A flexible regulatory approach is expected to benefit from the synergies with the current paired frequency utilization by future LTE-Advanced systems, suggesting that a paired frequency arrangement will satisfy the needs of the mobile cellular and broadband mass-market radiocommunications systems; therefore a FDD frequency arrangement is also supported for the band 3.5 GHz. The current successful LTE FDD and LTE TDD deployments in the band 2.6 GHz provide additional arguments for a solution where both access schemes are technically feasible. There are a number of advantages and constraints for the two access solution respectively, including considerations of guard bands, efficient spectrum use, and synchronization therefore the countries should be awarded the flexibility to select the appropriate access scheme from the ECC Decision 11(06) suitable to the national circumstances. 


Ericsson invites ECC to consider a more flexible regulatory approach for the revised ECC Decision ECC/DEC/(11)06 for the band 3400 – 3600 MHz


Based on the above arguments, Ericsson supports that the FDD frequency arrangement for the band 3400 – 3600 MHz should be on equal footing with the TDD frequency arrangement, as a preferred solution, to ensure the best possible deployment solutions for advanced mobile broadband systems in Europe while considering the current diverse circumstances in different countries. It should be noted that there are diverging views amount CEPT countries with regard to the draft ECC Decision, and a more flexible approach would therefore cater for the different circumstances. CEPT ECC is further invited to consider recommending countries to implement either FDD or TDD on national level, with the aim of ensuring coexistence and the efficient use of spectrum.


Additionally, Ericsson supports a short lead time for implementation of the ECC Decision with the benefit of providing clarity to the stakeholders, timely availability of equipment and economies of scale to the benefit of the consumers.


Conclusion  

Ericsson wishes to invite CEPT ECC to preserve the current ECC Decision ECC/DEC/(11)06 with regard to the frequency arrangements for the band 3400 – 3600 MHz awarding the FDD and TDD harmonised frequency arrangements equal regulatory footing awarding countries the necessary flexibility to implement either FDD or TDD access schemes subject to national circumstances in accordance with the following which should be preserved from the original decision text.  
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ELECTRONIC COMMUNICATIONS COMMITTEE



Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz



Approved 09 December 2011



Amended XX XX XXXX


EXPLANATORY MEMORANDUM



1 INTRODUCTION



The harmonised frequency arrangements for the 3400-3800 MHz band in this ECC Decision are intended to facilitate high data rate mobile/fixed communications networks (MFCN) including International Mobile Telecommunications (IMT) services supported by larger channel bandwidths as an evolution to the existing framework without the consequential requirement for a replacement of systems based on the existing regulatory framework. It aims at providing the basis to the mobile industry and administrations to respond to the growth of mobile broadband and technological developments for wider channel bandwidths and increased data rates. 



Since WRC-07, the 3400-3600 MHz band has been allocated on a primary basis to the mobile, except aeronautical mobile, service and identified for IMT in almost all CEPT member countries. 



The term IMT covers IMT-2000 and IMT-Advanced systems.  A wide range of systems are defined: 6 IMT-2000 radio interfaces and 2 IMT-Advanced radio interfaces ensuring a competitive environment. 



Recommendation ITU-R M.1036 (on frequency arrangements for implementation of the terrestrial component of IMT) will be revised to include, among others, the arrangement(s) for the 3400-3600 MHz band.



In parallel, the IMT-Advanced process is on-going in ITU-R, in cooperation with standardisation organisations.



The former ERO carried out a survey in 2008 which found diverse implementation of BWA/FWA within 3400-3800 MHz in CEPT countries, including some IMT systems. This is reflected in various licensing coverages (national, regional), various frequency blocks choices (different portions of the 3400-3800 MHz). Moreover, the paired blocks are used in TDD mode.



In so far as is practicable, these frequency arrangements are intended to be technology neutral and capable of facilitating competitive provision of services using a range of technologies and modes (fixed, nomadic and mobile) with sufficient flexibility to accommodate current wireless broadband services deployed in the band. 



2 BACKGROUND 



In addition to this ECC Decision, the following CEPT regulatory framework is in force for broadband and fixed wireless access systems (BWA/FWA) in the 3400-3800 MHz band:



· The ECC/REC/(04)05, that offers guidelines for accommodation and assignment of multipoint fixed wireless systems in the frequency bands 3400-3600 MHz and 3600-3800 MHz;



· The ECC/DEC/(07)02, on availability of frequency bands between 3400-3800 MHz for the harmonised implementation of Broadband Wireless Access systems (BWA). This Decision refers to ECC Recommendation (04)05 for frequency arrangements..


ECC developed the following CEPT reports in response to EC Mandates:



· CEPT Report 015 in response to the first EC Mandate on 3400-3800 MHz (issued in 2006)


· CEPT Report 049 in response to the second EC Mandate on 3400-3800 MHz (issued in 2012)    





CEPT conducted additional analysis to determine whether the existing least restrictive technical conditions (BEM – Block Edge Masks) are suitable also for the high data rate IMT services supported by larger channel bandwidths as foreseen in the context of this ECC Decision and concluded on the need to develop new BEM. ECC studied the least restrictive technical conditions (BEM) suitable for MFCN, including IMT, in the 3400-3800 GHz (ECC Report 203). This ECC Report served as the basis for drafting the relevant parts of CEPT Report 049 in response to Task 1 of the second EC Mandate.    


Consistency is ensured with the development of the ITU-R band plan in the bands 3400-3600 MHz.



CEPT considered the band 3400-3800 MHz as two separate bands: 



1. a lower band 3400-3600 MHz and



2. an upper band 3600-3800 MHz.



In this ECC Decision, CEPT took into account the two possible duplex modes, Frequency Division Duplex (FDD) and Time Division Duplex (TDD). In the case of a TDD operation, it is beneficial to synchronise the TDD networks of different operators to avoid restricted blocks / guard bands between operators and therefore to facilitate an efficient use of spectrum. CEPT noted the lack of interest from industry for an FDD arrangement in the 3600-3800 GHz frequency band. 



CEPT took into account existing CEPT results on coexistence with other services and the potential impact on these services, such as FSS usage, in these bands. 



The implementation of this ECC Decision will encompass different stages at the national level (e.g. national consultation processes and update of existing authorisations as required) with a varying complexity depending on the legal and regulatory framework of each country.



3 REQUIREMENT FOR AN ECC DECISION 



The ECC recognises that implementation of MFCN including IMT systems providing high data rate applications in the band 3400-3800 MHz based on a harmonised frequency arrangement will maximise the opportunities and benefits for end users and society, will benefit capital expenditure for operators, reduce development and implementation costs of manufacturing equipment and will secure future long terms investments by providing economies of scale. A harmonised frequency arrangement will reduce complexity in cross border coordination. The opportunity to utilize larger channel bandwidths will assist the provision of high data rates for IMT (especially with IMT-Advanced).



The ECC recognises that for the continuation of the successful development of MFCN including IMT, the regulatory framework needs to provide the confidence and certainty for industry to make the necessary investment. ECC recognises that administrations need flexibility to adapt their use of the bands 3400-3600 / 3600-3800 MHz to national circumstances. Any transition from legacy systems to future systems would be managed at national level. Such national measures may need to be studied (e.g. refarming of the band, planning of renewal or extension of authorisations etc.). Moreover, the framework defined by this ECC Decision does not supersede the BWA/FWA framework. Instead, it aims at supplementing this framework to facilitate high data rate services supported by larger channel bandwidths as an evolution to the existing framework without the consequential requirement to replace systems that are based on the existing regulatory framework.



ECC Decision of 9 December 2011 on harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz (ECC/DEC/(11)06)


“The European Conference of Postal and Telecommunications Administrations,



considering



a) that WRC-07 allocated the band 3400-3600 MHz to the Mobile, except Aeronautical Mobile, Service on a primary basis in a large number of countries in Region 1 subject to provisions of RR 5.430A;



b) that RR 5.430A also identifies the 3400-3600 MHz band for IMT;



c) that the 3400-3500 MHz and 3500-3600 MHz bands have been allocated to the Mobile Service and identified for IMT in some countries of Region 3 (RR 5.432A, 5.432B and 5.433A);



d) that the 3500-3600 MHz band is allocated to the Mobile, except Aeronautical Mobile, Service on a primary basis in Region 2, and that the 3400-3500 MHz band is allocated on a primary basis to the Mobile, except Aeronautical Mobile, Service in some countries of Region 2 and to the Mobile Service on a secondary basis in the rest of Region 2;



e) that the 3600-3800 MHz band is allocated to the Mobile Service in Region 1 on a secondary basis in the Radio Regulations and not identified for IMT;



f) that in the European Table of Frequency Allocations (ERC Report 25) the major use or major interest in CEPT member countries in the 3400-3800 MHz band is the Mobile Service on a primary basis;



g) that “mobile/fixed communications networks” (MFCN) for the purpose of this Decision includes IMT and other communications networks in the mobile and fixed services;



h) that IMT covers both IMT-2000 and IMT-Advanced, as defined in Resolution ITU-R 56 (Naming for International Mobile Telecommunications);



i) that detailed specifications of IMT radio interfaces are described in Recommendation ITU-R M.1457 for IMT-2000 and Recommendation ITU-R M. 2012 for IMT-Advanced;



j) that a harmonised frequency arrangement facilitates economies of scale resulting in the availability of affordable equipment;



k) that the designation of a frequency band for a specific application does not prevent the designation of the same frequency band for other applications;



l) that the bands 3400-3600 MHz and 3600-3800 MHz are allocated to the Fixed-Satellite Service (space-to-Earth) on a primary basis in the Radio Regulations and are used in some CEPT countries for that service;



m) that the band 3400 MHz to 3410 MHz is identified in ERC Report 25 for airborne radars;



n) that in some CEPT countries the band 3400 MHz to 3410 MHz is not available for MFCN due to use by land, airborne and naval military radars;



o) that the use of the band 3400-3600 MHz and the band 3600-3800 MHz for Fixed Satellite Service (FSS) varies between these frequency bands. The band 3600-3800 MHz is used for FSS more heavily than the band 3400-3600 MHz;



p) that there could be differences in the market demand for spectrum for MFCN, in different CEPT countries, which could lead to different timescales for the introduction of MFCN within the bands 3400- 3600 MHz and 3600-3800 MHz;



q) that ECC Decision (07)02 designates spectrum “for BWA deployment within the band 3400-3600 MHz and/or 3600-3800 MHz, subject to market demand and with due consideration of other services deployed in these bands” and will be subject to a review by 2012;



r) that ECC Recommendation (04)05 provides “guidelines for accommodation and assignment of multipoint fixed wireless systems in frequency bands 3400-3600 MHz and 3600-3800 MHz”;



s) that in some CEPT countries parts of the bands 3400-3600 MHz and/or 3600-3800 MHz are already used for BWA, FWA and IMT systems;



t) that global roaming is facilitated by common frequency arrangements and measures for free circulation for IMT terminals;



u) that wider channel bandwidths such as 10, 20 and 40 MHz or more that could be accommodated in the bands 3400-3600 MHz and 3600-3800 MHz will enable higher data rates;



v) that spectrum licensed for MFCN is generally assigned in multiples of 5 MHz, except where this is not possible, e.g. due to the presence of existing users;



w) that measures might be needed to ensure coexistence between unsynchronized TDD networks in adjacent blocks (e.g. additional filtering, site coordination, restricted blocks/guardbands);



x) that in case of TDD networks in the same geographical area, it may be beneficial to synchronise them (avoiding simultaneous uplink and downlink transmissions) or add filtering to base stations, to improve the efficient usage of spectrum by avoiding restricted blocks/guardbands between their networks; an advantage of TDD compared to FDD is to have a freedom to adjust the uplink/downlink ratio, however, aligning the uplink/downlink timeslot ratio requires agreement between the involved network operators and may thus reduce their freedom to adjust the uplink/downlink ratio to respond to traffic demand;



y) that the synchronisation of TDD networks of different operators can be managed at national level (e.g. voluntary agreement between operators or national regulatory measures);



z) that studies on sharing between IMT and the Fixed Satellite Service have been carried out by ITU-R, (see Report ITU-R M.2109);



aa) that TDD allows more efficient spectrum use when taking into account existing fixed satellite usage in case of geographical sharing;



ab) that in some CEPT countries, the deployment of networks will need a bilateral agreement concerning the use of stations in the mobile service in one country and stations of other primary services in a neighbouring country (e.g. Earth stations of the fixed satellite service) (see RR 5.430A for the band 3400-3600 MHz);



ac) that in EU/EFTA countries the radio equipment that is under the scope of this Decision shall comply with the R&TTE Directive; Conformity with the essential requirements of the R&TTE Directive may be demonstrated by compliance with the applicable harmonised European standard(s) or by using the other conformity assessment procedures set out in the R&TTE Directive;



ad) that a separate ECC Report is planned covering measures to facilitate coexistence between adjacent TDD networks by synchronization;  


ae) that the FDD frequency arrangement needs further specification work in order to define the potential for harmonised usage of the duplex gap; 


af) 


ag) that although there are licensed paired frequency arrangements in many CEPT countries, TDD systems are currently used in a number of those countries in the band 3400 - 3600 MHz;


ah) that TDD may allow more flexible accommodation of current use of the frequency bands by other services;



ai) that least restrictive technical conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, in the frequency bands 3400-3600 MHz and 3600-3800 MHz are developed in the ECC report 203;



aj) that key principles related to the coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations could be applicable at national level or between neighbouring administrations;


ak) that CEPT Report 49 and ECC Report 203 conclude that  coordination between MFCN and other systems and services should be carried out on a case by case basis due to the diversity of interference scenarios. Furthermore, principles for protection of other systems and services remain the same also after the introduction of the MFCN networks. Depending on the maximum allowed power level for MFCN base stations, in-block and out-of-block interfering distances may be increased compared to those applicable to BWA stations. Administrations may also consider other mitigation techniques, such as power limitations in particular areas; 



al) that fixed limits for protection from base station interference have been determined for military radiolocation systems deployed below 3400 MHz, while noting that other mitigation measures (e.g., geographical separation, coordination or additional guard band) may be needed on a case by case basis;  



am) that a transitional phase may be necessary during which previous networks (BWA) and new networks (MFCN) with different technical characteristics coexist. CEPT report 49 and ECC Report 203 concludes that BWA and MFCN systems can co-exist under the new BEM licensing regime, but that care should be taken to avoid interference to BWA systems, e.g. by applying the appropriate frequency separation or MFCN BEM elements; 


an) that in the case of unsynchronized TDD networks, different licensing approaches may be applied by administrations to avoid interference between adjacent operators (e.g., through the introduction of a separation between the block edges of two adjacent operators, to enable sufficient roll-off of filters to meet the baseline or by limiting the power used in the upper or lower part of the assigned spectrum to different operators);


DECIDES



1. that CEPT administrations shall designate the frequency bands 3400-3600 MHz and 3600-3800 MHz on a non-exclusive basis to mobile/fixed communications networks (MFCN), without prejudice to the protection and continued operation of other existing users in these bands;



2. that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band should follow the harmonised frequency arrangement given in Annex 1 (TDD) or the harmonised frequency arrangement (taking into account considering ee) above) given in Annex 2 (FDD); 


3. 


4. that administrations wishing to implement MFCN (including IMT) in the 3600-3800 MHz band should adhere to the harmonised frequency arrangement given in Annex 3 (TDD);


5. that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band and in the 3600-3800 MHz band should follow the least restrictive technical conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, given in Annex 4;


6. that administrations should consider facilitating the migration of existing terrestrial networks and authorisations to the frequency arrangements described in the Annexes;


7. that administrations should implement key principles related to the co-existence with others services than MFCN as describe in Annex 5;


8. that this Decision enters into force onXXX;



9. that the preferred date for implementation of the Decision shall be XXX;



10. that CEPT administrations shall communicate the national measures implementing this Decision to the ECC Chairman and the Office when the Decision is nationally implemented.”


Note: 



Please check the Office documentation database http://www.ecodocdb.dk for the up to date position on the implementation of this and other ECC Decisions.


ANNEX 1:  Frequency arrangement for the 3400-3600 MHz band based on TDD



The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3400 MHz. 



If blocks need to be offset to accommodate other users, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum. It has to be noted that TDD in one extreme case also covers downlink only operation. 






ANNEX 2: Frequency arrangement for the 3400-3600 MHz band based on FDD


The frequency arrangement is an FDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3410 MHz. The sub-band 3410-3490 MHz is used for the uplink, the sub-band 3510-3590 MHz is used for the downlink. The resulting duplex gap is 20 MHz (3490-3510 MHz).



If blocks need to be offset to accommodate other uses, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum.



[image: image7.emf]
















ANNEX 3: Harmonised frequency arrangement for the 3600-3800 MHz band based on TDD



The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3600 MHz.



If blocks need to be offset to accommodate other uses, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum. It has to be noted that TDD in one extreme case also covers downlink only operation. 






ANNEX 4: 


Least Restrictive Technical Conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, in the frequency bands 3400-3600 MHz and 3600-3800 MHz



The least restrictive technical conditions defined in this annex are in the form of a block-edge mask (BEM) applicable to MFCN base stations with different power levels (macro, micro, pico and femto base stations). The BEM has been derived to allow coexistence between MFCN applications in the 3400-3800MHz band. In addition, this annex includes an “additional base line” power limit for protection of military radiolocation systems below 3400MHz. 



To obtain a BEM for a specific block, the BEM elements that are defined in Table 1 are used as follows:



1. In-block power limit is used for the block assigned to the operator.



2. Transitional regions are determined, and corresponding power limits are used. The transitional regions may overlap with guard bands, in which case transitional power limits are used.



3. For remaining spectrum assigned to MFCN FDD or TDD, baseline power limits are used.



4. For remaining guard band spectrum, guard band power limits are used.



5. For spectrum below 3400 MHz, one of the “additional baseline” power limits is used.



In the tables below, PMax is the maximum carrier power for the base station in question, measured as e.i.r.p., and synchronized operation means operation of TDD in two different systems where no simultaneous UL and DL transmissions occur. The base station BEM as described below may be relaxed whenever there are bilateral agreements between operators.



Table 1: BEM elements



			BEM elements





			In-block


			Block for which the BEM is derived.





			Baseline


			Spectrum used for TDD and FDD UL and DL, except from the operator block in question and corresponding transitional regions.





			Transitional region


			For FDD DL blocks, the transitional region applies 0 to 10 MHz below and above the block assigned to the operator.



For TDD blocks, the transitional region applies 0 to 10 MHz below and above the block assigned to the operator. Transitional regions do not apply to TDD blocks allocated to other operators, unless networks are synchronised.



The transitional regions do not apply below 3400 MHz or above 3800 MHz.





			Guard bands


			The following guard bands apply in case of an FDD allocation: 



3400-3410, 3490-3510 (duplex gap) and 3590-3600 MHz 



In case of overlap between transitional regions and guard bands, transitional power limits are used.





			Additional baseline


			Below 3400 MHz








Table 2: In-block power limit



			BEM element


			Frequency range


			Power limit





			In-block


			Block assigned to the operator


			Not obligatory. 
In case an upper bound is desired by an administration, a value of 68 dBm/5 MHz per antenna may be applied. 



For femto base stations, the use of power control is mandatory in order to minimize interference to adjacent channels.








Note: The requirement on power control for femto base stations results from the need to reduce interference from equipment that may be deployed by consumers and may thus not be coordinated with surrounding networks.





In the case of unsynchronized TDD networks, the compliance of two adjacent operators with the BEM requirements could be achieved by introducing frequency separation (e.g. through the authorisation process at national level) between the block edges of both operators



Alternatively, administrations may introduce so called restricted channels. Operators would then be required to limit the power used in the upper or lower part of their assigned spectrum, to limit the interference due to the selectivity of the adjacent operator’s receiver. Assuming standard performance of the interfered receiver, an in-block level of 4 dBm/5MHz e.i.r.p. per cell may be used. This limit would be applied to the upper- or lowermost 5 MHz part of an operator’s block to protect the adjacent operator, and may be relaxed in case of bilateral agreements between operators. 



If the restricted channel solution is selected, the requirements of another operator’s out-of-block emissions into this restricted channel may also be relaxed, e.g. so that the transitional level applies. If the requirements on emissions from other operators are not relaxed, the baseline requirement must be met already at the edge of the restricted channel. In this case an adjacent operator may need to apply an internal guard band for the filter roll-off.


Table 3: Baseline power limits



			BEM element


			Frequency range


			Power limit





			Baseline 


			FDD DL (3510-3590 MHz). Synchronized TDD (3400-3800 or 3600-3800 MHz). 


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna





			Baseline 


			FDD UL (3410-3490 MHz). Unsynchronised TDD blocks (3400-3800 or 3600-3800 MHz). 


			-34 dBm/5 MHz e.i.r.p. per cell








Table 4: Transitional region power limits



			BEM element


			Frequency range


			Power limit





			Transitional region


			-5 to 0 MHz offset from lower block edge 
0 to 5 MHz offset from upper block edge 


			Min(PMax – 40, 21) dBm/5 MHz 
e.i.r.p. per antenna





			Transitional region


			-10 to -5 MHz offset from lower block edge
5 to 10 MHz offset from upper block edge


			Min(PMax – 43, 15) dBm/5 MHz 
e.i.r.p. per antenna








Note: For TDD blocks the transitional region applies in case of synchronized adjacent blocks, and in-between adjacent TDD blocks that are separated by a guard band. The transition region does not extend below 3400 MHz or above 3800 MHz



Table 5: Guard band power limits for the FDD frequency arrangement



			BEM element


			Frequency range


			Power limit





			Guard band


			3400-3410 MHz


			-34 dBm/5 MHz e.i.r.p. per cell





			Guard band


			3490-3500 MHz


			-23 dBm/5 MHz e.i.r.p. per antenna





			Guard band


			3500-3510 MHz


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p.  per antenna





			Guard band


			3590-3600 MHz


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna








Table 6: Base station baseline power limits below 3400 MHz for country specific cases



			Case


			BEM element


			Frequency range


			Power limit





			A


			CEPT countries with military radiolocation systems below 3400 MHz


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation(1)


			-59 dBm/MHz e.i.r.p.(2)





			B


			CEPT countries with military radiolocation systems below 3400 MHz


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation(1)


			-50 dBm/MHz e.i.r.p.(2)





			C


			CEPT countries without adjacent band usage or with usage that does not need extra protection


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation


			Not applicable








(1) Administrations may choose to have a guard band below 3400 MHz. In that case the power limit may apply below the guard band only.



(2) Administrations may select the limit from case A or B depending on the level of protection required for the radar in the region in question.


Cases A, B and C can be applied per region or country so that the adjacent band may have different levels of protection in different geographical areas or countries, depending on the deployment of the adjacent band systems. In addition, the levels given in Table 6 are applicable only to outdoor cells. In case of indoor deployments, the levels can be relaxed on a case by case basis. Other mitigation measures like geographical separation, coordination on a case by case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures will be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.



Combination of BEM elements



The BEM elements as described above are combined to provide a BEM for a particular block following the five steps listed above. Figure 1 provides an example of such a combination of BEM elements for a FDD block in the lower part of the FDD DL spectrum. 
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Figure 1: Combined BEM elements for an FDD block starting at 3510 MHz



UE In-block requirement



This decision provides a recommended upper limit of 25 dBm for the in-block power of the UEs. 



This power limit is specified as e.i.r.p. for UEs designed to be fixed or installed and as TRP
 for UEs designed to be mobile or nomadic.



A tolerance of up to + 2 dB has been included in this limit, to reflect operation under extreme environmental conditions and production spread.



If administrations decide to establish that maximum value in the national regulation, they could still relax this limit in certain scenarios, for example for fixed UEs in rural areas, providing that protection of other services, networks and applications is not compromised and cross-border obligations are fulfilled.


ANNEX 5:  Co-existence with other services than MFCN 


Coordination between MFCN and FSS or FS should be carried out on a case by case basis, since no single separation distance, guard band or signal strength limit can be provided. The services can be coordinated based on the same methodology as that which has been used for coordination between BWA and FSS or FS. 



The following key principles related to the coordination between MFCN stations and FSS Earth stations should be considered at national level or between neighbouring countries in order to ensure coordination between these systems: 



1. Frequency coordination is primarily concerned with local implementation, local propagation conditions and local licensed use of the shared band. This is best dealt with by national administrations;



2. Some administrations have effective co-ordination arrangements in place. The implementation of these guidelines is at the discretion of the national administrations to the extent this may help them;



3. The key objectives of co-ordination processes are maximising efficient use of the available spectrum for the benefit of the EU whilst protecting existing licensed uses of the band;



4. Coordination processes and associated protection should only apply to registered/licensed spectrum users;



5. Data exchange and coordination processes are mutual and reciprocal to all band users;



6. Data on registered use of the band should be available to all users under relevant legal protections and confidentiality obligations;



7. The coordination process must be both accurate and fast to enable all operators to efficiently plan spectrum utilisation and network deployments;



8. Operators should have access to registered band usage to maximise the successful coordination of spectrum through propagation modelling without physical measurement at the planning stage;



9. All parties are responsible for the efficient use of spectrum. In deploying new MFCN stations and new FSS Earth stations, operators should be cognisant of the need to minimise constraints on the other service;



10. These guidelines primarily relate to co-ordination within national boundaries. For the situation where MFCN  and FSS stations are within the territories of different administrations, the use of these guidelines within bilateral agreements may help to expedite cross border co-ordination[1];



11. All parties should undertake reasonable efforts to successfully complete the coordination exercise as quickly as possible;



12. Either party has the inherent right to refer the co-ordination to the relevant NRA(s) if agreement cannot be reached.



For coexistence with BWA, it is assumed that BWA systems are similar to MFCN systems and that BWA can co-exist under the new BEM licensing regime. It should however be noted that BWA systems compliant to the former technical characteristics (as defined in ECC Recommendation (04)05)) may suffer interference from MFCN systems compliant with the BEM described above. The BWA UL needs to be protected from MFCN DL interference in the same way as a MFCN UL is protected. This can be achieved by frequency separation, or by applying the appropriate BEM elements as described above.



As a consequence of the above, a transitional phase could be considered during which previous and new technical characteristics should coexist. During this transitional phase, new authorisations shall be based on the new technical characteristics. This transitional phase may only apply in countries (and possibly neighbouring countries) where a BWA network has been effectively deployed and has not been updated with the new technical characteristics.



In some CEPT countries military radiolocation systems that are deployed below 3400 MHz need a fixed limit for protection from base station interference (cases A and B in Table 6 – ANNEX 4). Other mitigation measures like geographical separation, coordination on a case by case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures may be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.
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� Comparable technical specifications to those given in this ECC Decision are given in Commission Decision 2008/411/EC. EU Member States and, if so approved by the EEA Joint Committee, Iceland, Liechtenstein and Norway are obliged to implement the EC Decision.




� TRP is a measure of how much power the antenna actually radiates. The TRP is defined as the integral of the power transmitted in different directions over the entire radiation sphere. E.i.r.p. and TRP are equivalent for isotropic antennas.




[1] For cross-border coordination with non-EU administrations not listed in the 5.430A footnote of RR the provisions of this footnote should be taken into account.
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Comments on ECC Deliverable Draft ECC Decision (11)06 


0
Sources

Huawei Technologies 


Name and Appointment of contributor: Laurent Dolizy

1 
Comments


Huawei has already provides several contributions on the 3.4-3.8GHz band, to support the new draft ECC Decision (11)06. We appreciate the great efforts of ECC and all contributing parties on development of this Decision.

Huawei thanks ECC for inviting to comments the new draft ECC Decision (11)06. We have two comments:

· The Decides two and three should not change,


· Add a sentence in the annex 1 and 3 to let to operators to aggregate several 5MHz blocks to obtain a wide block preferably around 100MHz

2
Proposals related to the ECC Deliverables


		Comment number

		Section number/ Clause

		Paragraph Figure/ Table

		Type of comment (General/ Technical/Editorial)

		COMMENTS

		Proposed change



		Huawei/1

		Executive Summary, and, all paragraphs related to this issue



		Decision (Channelling Arrangement) 

		 General

		No Change

		Huawei supports the Decides 2 and 3, without any change



		Huawei/2

		Annex 1

		Annex 1

		General

		Add a sentence to open the possibility to aggregate the blocks of 5MHz

		In the Annex 1, add just after the picture of the band plan:


An operator can aggregate several channels of 5MHz to obtain a new channel with preferably around 100 MHz of bandwidth.



		Huawei/3

		Annex 3

		Annex 3

		General

		Add a sentence to open the possibility to aggregate the blocks of 5MHz

		In the Annex 3, add just after the picture of the band plan:


An operator can aggregate several channels of 5MHz to obtain a new channel with preferably around 100 MHz of bandwidth





Please, find the update of the draft Decision, including Huawei proposals:
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ELECTRONIC COMMUNICATIONS COMMITTEE



Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz



Approved 09 December 2011



Amended XX XX XXXX


EXPLANATORY MEMORANDUM



1 INTRODUCTION



The harmonised frequency arrangements for the 3400-3800 MHz band in this ECC Decision are intended to facilitate high data rate mobile/fixed communications networks (MFCN) including International Mobile Telecommunications (IMT) services supported by larger channel bandwidths as an evolution to the existing framework without the consequential requirement for a replacement of systems based on the existing regulatory framework. It aims at providing the basis to the mobile industry and administrations to respond to the growth of mobile broadband and technological developments for wider channel bandwidths and increased data rates. 



Since WRC-07, the 3400-3600 MHz band has been allocated on a primary basis to the mobile, except aeronautical mobile, service and identified for IMT in almost all CEPT member countries. 



The term IMT covers IMT-2000 and IMT-Advanced systems.  A wide range of systems are defined: 6 IMT-2000 radio interfaces and 2 IMT-Advanced radio interfaces ensuring a competitive environment. 



Recommendation ITU-R M.1036 (on frequency arrangements for implementation of the terrestrial component of IMT) will be revised to include, among others, the arrangement(s) for the 3400-3600 MHz band.



In parallel, the IMT-Advanced process is on-going in ITU-R, in cooperation with standardisation organisations.



The former ERO carried out a survey in 2008 which found diverse implementation of BWA/FWA within 3400-3800 MHz in CEPT countries, including some IMT systems. This is reflected in various licensing coverages (national, regional), various frequency blocks choices (different portions of the 3400-3800 MHz). Moreover, the paired blocks are used in TDD mode.



In so far as is practicable, these frequency arrangements are intended to be technology neutral and capable of facilitating competitive provision of services using a range of technologies and modes (fixed, nomadic and mobile) with sufficient flexibility to accommodate current wireless broadband services deployed in the band. 



2 BACKGROUND 



In addition to this ECC Decision, the following CEPT regulatory framework is in force for broadband and fixed wireless access systems (BWA/FWA) in the 3400-3800 MHz band:



· The ECC/REC/(04)05, that offers guidelines for accommodation and assignment of multipoint fixed wireless systems in the frequency bands 3400-3600 MHz and 3600-3800 MHz;



· The ECC/DEC/(07)02, on availability of frequency bands between 3400-3800 MHz for the harmonised implementation of Broadband Wireless Access systems (BWA). This Decision refers to ECC Recommendation (04)05 for frequency arrangements..


ECC developed the following CEPT reports in response to EC Mandates:



· CEPT Report 015 in response to the first EC Mandate on 3400-3800 MHz (issued in 2006)


· CEPT Report 049 in response to the second EC Mandate on 3400-3800 MHz (issued in 2012)    





CEPT conducted additional analysis to determine whether the existing least restrictive technical conditions (BEM – Block Edge Masks) are suitable also for the high data rate IMT services supported by larger channel bandwidths as foreseen in the context of this ECC Decision and concluded on the need to develop new BEM. ECC studied the least restrictive technical conditions (BEM) suitable for MFCN, including IMT, in the 3400-3800 GHz (ECC Report 203). This ECC Report served as the basis for drafting the relevant parts of CEPT Report 049 in response to Task 1 of the second EC Mandate.    


Consistency is ensured with the development of the ITU-R band plan in the bands 3400-3600 MHz.



CEPT considered the band 3400-3800 MHz as two separate bands: 



1. a lower band 3400-3600 MHz and



2. an upper band 3600-3800 MHz.



In this ECC Decision, CEPT took into account the two possible duplex modes, Frequency Division Duplex (FDD) and Time Division Duplex (TDD). In the case of a TDD operation, it is beneficial to synchronise the TDD networks of different operators to avoid restricted blocks / guard bands between operators and therefore to facilitate an efficient use of spectrum. CEPT noted the lack of interest from industry for an FDD arrangement in the 3600-3800 GHz frequency band. 



CEPT took into account existing CEPT results on coexistence with other services and the potential impact on these services, such as FSS usage, in these bands. 



The implementation of this ECC Decision will encompass different stages at the national level (e.g. national consultation processes and update of existing authorisations as required) with a varying complexity depending on the legal and regulatory framework of each country.



3 REQUIREMENT FOR AN ECC DECISION 



The ECC recognises that implementation of MFCN including IMT systems providing high data rate applications in the band 3400-3800 MHz based on a harmonised frequency arrangement will maximise the opportunities and benefits for end users and society, will benefit capital expenditure for operators, reduce development and implementation costs of manufacturing equipment and will secure future long terms investments by providing economies of scale. A harmonised frequency arrangement will reduce complexity in cross border coordination. The opportunity to utilize larger channel bandwidths will assist the provision of high data rates for IMT (especially with IMT-Advanced).



The ECC recognises that for the continuation of the successful development of MFCN including IMT, the regulatory framework needs to provide the confidence and certainty for industry to make the necessary investment. ECC recognises that administrations need flexibility to adapt their use of the bands 3400-3600 / 3600-3800 MHz to national circumstances. Any transition from legacy systems to future systems would be managed at national level. Such national measures may need to be studied (e.g. refarming of the band, planning of renewal or extension of authorisations etc.). Moreover, the framework defined by this ECC Decision does not supersede the BWA/FWA framework. Instead, it aims at supplementing this framework to facilitate high data rate services supported by larger channel bandwidths as an evolution to the existing framework without the consequential requirement to replace systems that are based on the existing regulatory framework.



ECC Decision of 9 December 2011 on harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz (ECC/DEC/(11)06)



“The European Conference of Postal and Telecommunications Administrations,



considering



a) that WRC-07 allocated the band 3400-3600 MHz to the Mobile, except Aeronautical Mobile, Service on a primary basis in a large number of countries in Region 1 subject to provisions of RR 5.430A;



b) that RR 5.430A also identifies the 3400-3600 MHz band for IMT;



c) that the 3400-3500 MHz and 3500-3600 MHz bands have been allocated to the Mobile Service and identified for IMT in some countries of Region 3 (RR 5.432A, 5.432B and 5.433A);



d) that the 3500-3600 MHz band is allocated to the Mobile, except Aeronautical Mobile, Service on a primary basis in Region 2, and that the 3400-3500 MHz band is allocated on a primary basis to the Mobile, except Aeronautical Mobile, Service in some countries of Region 2 and to the Mobile Service on a secondary basis in the rest of Region 2;



e) that the 3600-3800 MHz band is allocated to the Mobile Service in Region 1 on a secondary basis in the Radio Regulations and not identified for IMT;



f) that in the European Table of Frequency Allocations (ERC Report 25) the major use or major interest in CEPT member countries in the 3400-3800 MHz band is the Mobile Service on a primary basis;



g) that “mobile/fixed communications networks” (MFCN) for the purpose of this Decision includes IMT and other communications networks in the mobile and fixed services;



h) that IMT covers both IMT-2000 and IMT-Advanced, as defined in Resolution ITU-R 56 (Naming for International Mobile Telecommunications);



i) that detailed specifications of IMT radio interfaces are described in Recommendation ITU-R M.1457 for IMT-2000 and Recommendation ITU-R M. 2012 for IMT-Advanced;



j) that a harmonised frequency arrangement facilitates economies of scale resulting in the availability of affordable equipment;



k) that the designation of a frequency band for a specific application does not prevent the designation of the same frequency band for other applications;



l) that the bands 3400-3600MHz and 3600-3800 MHz are allocated to the Fixed-Satellite Service (space-to-Earth) on a primary basis in the Radio Regulations and are used in some CEPT countries for that service;



m) that the band 3400 MHz to 3410 MHz is identified in ERC Report 25 for airborne radars;



n) that in some CEPT countries the band 3400 MHz to 3410 MHz is not available for MFCN due to use by land, airborne and naval military radars;



o) that the use of the band 3400-3600 MHz and the band 3600-3800 MHz for Fixed Satellite Service (FSS) varies between these frequency bands. The band 3600-3800 MHz is used for FSS more heavily than the band 3400-3600 MHz;



p) that there could be differences in the market demand for spectrum for MFCN, in different CEPT countries, which could lead to different timescales for the introduction of MFCN within the bands 3400- 3600 MHz and 3600-3800 MHz;



q) that ECC Decision (07)02 designates spectrum “for BWA deployment within the band 3400-3600 MHz and/or 3600-3800 MHz, subject to market demand and with due consideration of other services deployed in these bands” and will be subject to a review by 2012;



r) that ECC Recommendation (04)05 provides “guidelines for accommodation and assignment of multipoint fixed wireless systems in frequency bands 3400-3600 GHz and 3600-3800 MHz”;



s) that in some CEPT countries parts of the bands 3400-3600 MHz and/or 3600-3800 MHz are already used for BWA, FWA and IMT systems;



t) that global roaming is facilitated by common frequency arrangements and measures for free circulation for IMT terminals;



u) that wider channel bandwidths such as 10, 20 and 40 MHz or more that could be accommodated in the bands 3400-3600 MHz and 3600-3800 MHz will enable higher data rates;



v) that spectrum licensed for MFCN is generally assigned in multiples of 5MHz, except where this is not possible, e.g. due to the presence of existing users;



w) that measures might be needed to ensure coexistence between unsynchronized TDD networks in adjacent blocks (e.g. additional filtering, site coordination, restricted blocks/guardbands);



x) that in case of TDD networks in the same geographical area, it may be beneficial to synchronise them (frame timing and/or uplink/downlink timeslot ratio) or add filtering to base stations, to improve the efficient usage of spectrum by avoiding restricted blocks/guardbands between their networks; an advantage of TDD compared to FDD is to have a freedom to adjust the uplink/downlink ratio, however, aligning the uplink/downlink timeslot ratio requires agreement between the involved network operators and may thus reduce their freedom to adjust the uplink/downlink ratio to respond to traffic demand;



y) that the synchronisation of TDD networks of different operators can be managed at national level (e.g. voluntary agreement between operators or national regulatory measures);



z) that studies on sharing between IMT and the Fixed Satellite Service have been carried out by ITU-R, (see Report ITU-R M.2109);



aa) that TDD allows more efficient spectrum use when taking into account existing fixed satellite usage in case of geographical sharing;



ab) that in some CEPT countries, the deployment of networks will need a bilateral agreement concerning the use of stations in the mobile service in one country and stations of other primary services in a neighbouring country (e.g. Earth stations of the fixed satellite service) (see RR 5.430A for the band 3400-3600 MHz);



ac) that in EU/EFTA countries the radio equipment that is under the scope of this Decision shall comply with the R&TTE Directive; Conformity with the essential requirements of the R&TTE Directive may be demonstrated by compliance with the applicable harmonised European standard(s) or by using the other conformity assessment procedures set out in the R&TTE Directive;



ad) that a separate ECC Report is planned covering measures to facilitate coexistence between adjacent TDD networks (e.g. synchronisation, additional filtering, site coordination, restricted blocks/ guardbands);



ae) that the FDD frequency arrangement needs further specification work in order to define the potential for harmonised usage of the duplex gap;



af) that sharing studies between FDD and TDD are necessary;



ag) that although there are licensed paired frequency arrangements in many CEPT countries, TDD systems are currently used in a number of those countries in the band 3400 - 3600 MHz due to the better availability of TDD systems;



ah) that TDD may allow more flexible accommodation of current use of the frequency bands by other services;



ai) that least restrictive technical conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, in the frequency bands 3400-3600 MHz and 3600-3800 MHz are developed in the ECC report 203;



aj) that key principles related to the coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations could be applicable at national level or between neighbouring administrations.


ak) that CEPT Report 49 and ECC Report 203 conclude that  coordination between MFCN and other systems and services should be carried out on a case by case basis due to the diversity of interference scenarios. Furthermore, principles for protection of other systems and services remain the same also after the introduction of the MFCN networks. Depending on the maximum allowed power level for MFCN base stations, in-block and out-of-block interfering distances may be increased compared to those applicable to BWA stations. Administrations may also consider other mitigation techniques, such as power limitations in particular areas. 



al) that fixed limits for protection from base station interference have been determined for military radiolocation systems deployed below 3400 MHz, while noting that other mitigation measures (e.g., geographical separation, coordination or additional guard band) may be needed on a case by case basis.  



am) that a transitional phase may be necessary during which previous networks (BWA) and new networks (MFCN) with different technical characteristics coexist. CEPT report 49 and ECC Report 203 concludes that BWA and MFCN systems can co-exist under the new BEM licensing regime, but that care should be taken to avoid interference to BWA systems, e.g. by applying the appropriate frequency separation or MFCN BEM elements. 


an) that in the case of unsynchronized TDD networks, different licensing approaches may be applied by administrations to avoid interference between adjacent operators (e.g., through the introduction of a separation between the block edges of two adjacent operators, to enable sufficient roll-off of filters to meet the baseline or by limiting the power used in the upper or lower part of the assigned spectrum to different operators);


DECIDES



1. that CEPT administrations shall designate the frequency bands 3400-3600 MHz and 3600-3800 MHz on a non-exclusive basis to mobile/fixed communications networks (MFCN), without prejudice to the protection and continued operation of other existing users in these bands;



2.  that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band should follow the preferred frequency arrangement given in Annex 1 (TDD) or the alternative frequency arrangement (taking into account considering ee) above) given in Annex 2 (FDD); 



3. 


4. that administrations wishing to implement MFCN (including IMT) in the 3600-3800 MHz band should adhere to the harmonised frequency arrangement given in Annex 3 (TDD);


5. that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band and in the 3600-3800 MHz band should follow the least restrictive technical conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, given in Annex 4;


6. that administrations should consider facilitating the migration of existing terrestrial networks and authorisations to the frequency arrangements described in the Annexes;


7. that administrations should implement key principles related to the co-existence with others services than MFCN as describe in Annex 5;


8. that this Decision enters into force onXXX;



9. that the preferred date for implementation of the Decision shall be XXX;



10. that CEPT administrations shall communicate the national measures implementing this Decision to the ECC Chairman and the Office when the Decision is nationally implemented.”



Note: 



Please check the Office documentation database http://www.ecodocdb.dk for the up to date position on the implementation of this and other ECC Decisions.


ANNEX 1:  Preferred Frequency arrangement for the 3400-3600 MHz band based on TDD



The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3400 MHz. 



If blocks need to be offset to accommodate other users, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum. It has to be noted that TDD in one extreme case also covers downlink only operation. 






An operator can aggregate several channels of 5MHz to obtain a new channel with preferably around 100 MHz of bandwidth


ANNEX 2: alternative Frequency arrangement for the 3400-3600 MHz band based on FDD


The frequency arrangement is an FDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3410 MHz. The sub-band 3410-3490 MHz is used for the uplink, the sub-band 3510-3590 MHz is used for the downlink. The resulting duplex gap is 20 MHz (3490-3510 MHz).



If blocks need to be offset to accommodate other uses, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum.
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ANNEX 3: Harmonised frequency arrangement for the 3600-3800 MHz band based on TDD



The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3600 MHz.



If blocks need to be offset to accommodate other uses, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum. It has to be noted that TDD in one extreme case also covers downlink only operation. 






An operator can aggregate several channels of 5MHz to obtain a new channel with preferably around 100 MHz of bandwidth


ANNEX 4: 


Least Restrictive Technical Conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, in the frequency bands 3400-3600 MHz and 3600-3800 MHz



The least restrictive technical conditions defined in this annex are in the form of a block-edge mask (BEM) applicable to MFCN base stations with different power levels (macro, micro, pico and femto base stations). The BEM has been derived to allow coexistence between MFCN applications in the 3400-3800MHz band. In addition, this annex includes an “additional base line” power limit for protection of military radiolocation systems below 3400MHz. 



To obtain a BEM for a specific block, the BEM elements that are defined in Table 1 are used as follows:



1. In-block power limit is used for the block assigned to the operator.



2. Transitional regions are determined, and corresponding power limits are used. The transitional regions may overlap with guard bands, in which case transitional power limits are used.



3. For remaining spectrum assigned to MFCN FDD or TDD, baseline power limits are used.



4. For remaining guard band spectrum, guard band power limits are used.



5. For spectrum below 3400 MHz, one of the “additional baseline” power limits is used.



In the tables below, PMax is the maximum carrier power for the base station in question, measured as e.i.r.p., and synchronized operation means operation of TDD in two different systems where no simultaneous UL and DL transmissions occur. The base station BEM as described below may be relaxed whenever there are bilateral agreements between operators.



Table 1: BEM elements



			BEM elements





			In-block


			Block for which the BEM is derived.





			Baseline


			Spectrum used for TDD and FDD UL and DL, except from the operator block in question and corresponding transitional regions.





			Transitional region


			For FDD DL blocks, the transitional region applies 0 to 10 MHz below and above the block assigned to the operator.



For TDD blocks, the transitional region applies 0 to 10 MHz below and above the block assigned to the operator. Transitional regions do not apply to TDD blocks allocated to other operators, unless networks are synchronised.



The transitional regions do not apply below 3400 MHz or above 3800 MHz.





			Guard bands


			The following guard bands apply in case of an FDD allocation: 



3400-3410, 3490-3510 (duplex gap) and 3590-3600 MHz 



In case of overlap between transitional regions and guard bands, transitional power limits are used.





			Additional baseline


			Below 3400 MHz








Table 2: In-block power limit



			BEM element


			Frequency range


			Power limit





			In-block


			Block assigned to the operator


			Not obligatory. 
In case an upper bound is desired by an administration, a value of 68 dBm/5 MHz per antenna may be applied. 



For femto base stations, the use of power control is mandatory in order to minimize interference to adjacent channels.








In case of TDD unsynchronized networks and no frequency separation of adjacent operators’ blocks, operators may be required to limit the power used in the upper or lower part of their assigned spectrum, to avoid interference due to limited selectivity in the interfered receiver. Assuming standard performance of the interfered receiver, the level that will ensure the protection of an adjacent operator block is equal to 4 dBm/5MHz e.i.r.p. per cell. This limit is applicable to the last adjacent TDD 5 MHz block of one operator. This limit may be relaxed whenever there are bilateral agreements between adjacent TDD unsynchronised operators.



Table 3: Baseline power limits



			BEM element


			Frequency range


			Power limit





			Baseline 


			FDD DL (3510-3590 MHz). Synchronized TDD blocks with the same UL/DL configuration (3400-3800 or 3600-3800 MHz). 


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna





			Baseline 


			FDD UL (3410-3490 MHz). Unsynchronised TDD blocks (3400-3800 or 3600-3800 MHz). 


			-34 dBm/5 MHz e.i.r.p. per cell








Table 4: Transitional region power limits



			BEM element


			Frequency range


			Power limit





			Transitional region


			-5 to 0 MHz offset from lower block edge 
0 to 5 MHz offset from upper block edge 


			Min(PMax – 40, 21) dBm/5 MHz 
e.i.r.p. per antenna





			Transitional region


			-10 to -5 MHz offset from lower block edge
5 to 10 MHz offset from upper block edge


			Min(PMax – 43, 15) dBm/5 MHz 
e.i.r.p. per antenna








Note: For TDD blocks the transitional region applies in case of synchronized adjacent blocks, and in-between adjacent TDD blocks that are separated by 5 or 10 MHz. The transition region does not extend below 3400 MHz or above 3800 MHz



Table 5: Guard band power limits for the FDD frequency arrangement



			BEM element


			Frequency range


			Power limit





			Guard band


			3400-3410 MHz


			-34 dBm/5 MHz e.i.r.p. per cell





			Guard band


			3490-3500 MHz


			-23 dBm/5 MHz e.i.r.p. per antenna





			Guard band


			3500-3510 MHz


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p.  per antenna





			Guard band


			3590-3600 MHz


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna








Table 6: Base station baseline power limits below 3400 MHz for country specific cases



			Case


			BEM element


			Frequency range


			Power limit





			A


			CEPT countries with military radiolocation systems below 3400 MHz


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation(1)


			-59 dBm/MHz e.i.r.p.(2)





			B


			CEPT countries with military radiolocation systems below 3400 MHz


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation(1)


			-50 dBm/MHz e.i.r.p.(2)





			C


			CEPT countries without adjacent band usage or with usage that does not need extra protection


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation


			Not applicable








(1) Administrations may choose to have a guard band below 3400 MHz. In that case the power limit may apply below the guard band only.



(2) Administrations may select the limit from case A or B depending on the level of protection required for the radar in the region in question.


Cases A, B and C can be applied per region or country so that the adjacent band may have different levels of protection in different geographical areas or countries, depending on the deployment of the adjacent band systems. In addition, the levels given in Table 6 are applicable only to outdoor cells. In case of indoor deployments, the levels can be relaxed on a case by case basis. Other mitigation measures like geographical separation, coordination on a case by case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures will be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.



Combination of BEM elements



The BEM elements as described above are combined to provide a BEM for a particular block following the five steps listed above. Figure 1 provides an example of such a combination of BEM elements for a FDD block in the lower part of the FDD DL spectrum. 
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Figure 1: Combined BEM elements for an FDD block starting at 3510 MHz



UE In-block requirement



This decision provides a recommended upper limit of 25 dBm for the in-block power of the terminals. 



This power limit is specified as e.i.r.p. for terminal stations designed to be fixed or installed and as TRP
 for terminal stations designed to be mobile or nomadic.



A tolerance of up to + 2 dB has been included in this limit, to reflect operation under extreme environmental conditions and production spread.



If administrations decide to establish that maximum value in the national regulation, they could still relax this limit in certain scenarios, for example for fixed UEs in rural areas, providing that protection of other services, networks and applications is not compromised and cross-border obligations are fulfilled.


ANNEX 5:  Co-existence with other services than MFCN 


Coordination between MFCN and FSS or FS should be carried out on a case by case basis, since no single separation distance, guard band or signal strength limit can be provided. The services can be coordinated based on the same methodology as that which has been used for coordination between BWA and FSS or FS. 



The following key principles related to the coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations should be considered at national level or between neighbouring countries in order to ensure coordination between these systems: 



1. Frequency coordination is primarily concerned with local implementation, local propagation conditions and local licensed use of the shared band. This is best dealt with by national administrations;



2. Some administrations have effective co-ordination arrangements in place. The implementation of these guidelines is at the discretion of the national administrations to the extent this may help them;



3. The key objectives of co-ordination processes are maximising efficient use of the available spectrum for the benefit of the EU whilst protecting existing licensed uses of the band;



4. Coordination processes and associated protection should only apply to registered/licensed spectrum users;



5. Data exchange and coordination processes are mutual and reciprocal to all band users;



6. Data on registered use of the band should be available to all users under relevant legal protections and confidentiality obligations;



7. The coordination process must be both accurate and fast to enable all operators to efficiently plan spectrum utilisation and network deployments;



8. Operators should have access to registered band usage to maximise the successful coordination of spectrum through propagation modelling without physical measurement at the planning stage;



9. All parties are responsible for the efficient use of spectrum. In deploying new MFCN stations and new FSS Earth stations, operators should be cognisant of the need to minimise constraints on the other service;



10. These guidelines primarily relate to co-ordination within national boundaries. For the situation where MFCN  and FSS stations are within the territories of different administrations, the use of these guidelines within bilateral agreements may help to expedite cross border co-ordination[1];



11. All parties should undertake reasonable efforts to successfully complete the coordination exercise as quickly as possible;



12. Either party has the inherent right to refer the co-ordination to the relevant NRA(s) if agreement cannot be reached.



For coexistence with BWA, it is assumed that BWA systems are similar to MFCN systems and that BWA can co-exist under the new BEM licensing regime. It should however be noted that BWA systems compliant to the former technical characteristics (as defined in ECC Recommendation (04)05)) may suffer interference from MFCN systems compliant with the BEM described above. The BWA UL needs to be protected from MFCN DL interference in the same way as a MFCN UL is protected. This can be achieved by frequency separation, or by applying the appropriate BEM elements as described above.



As a consequence of the above, a transitional phase could be considered during which previous and new technical characteristics should coexist. During this transitional phase, new authorisations shall be based on the new technical characteristics. This transitional phase may only apply in countries (and possibly neighbouring countries) where a BWA network has been effectively deployed and has not been updated with the new technical characteristics.



In some CEPT countries military radiolocation systems that are deployed below 3400 MHz need a fixed limit for protection from base station interference (cases A and B in Table 6 – ANNEX 4). Other mitigation measures like geographical separation, coordination on a case by case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures may be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.
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� Comparable technical specifications to those given in this ECC Decision are given in Commission Decision 2008/411/EC. EU Member States and, if so approved by the EEA Joint Committee, Iceland, Liechtenstein and Norway are obliged to implement the EC Decision.




� TRP is a measure of how much power the antenna actually radiates. The TRP is defined as the integral of the power transmitted in different directions over the entire radiation sphere. E.i.r.p. and TRP are equivalent for isotropic antennas.




[1] For cross-border coordination with non-EU administrations not listed in the 5.430A footnote of RR the provisions of this footnote should be taken into account.
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The Norwegian Post and Telecommunications Authority comments to the public 
consultation on the ECC/DEC/(11)06 on the harmonized frequency arrangements for 
mobile/fixed communications networks (MFCN) operating in the bands 3400 - 3600 MHz 
and 3600 - 3800 MHz 
 
The Norwegian Post and Telecommunications Authority (NPT) recognizes the importance of 
adequate regulatory framework for successful implementation of MFCN (including IMT) within 
the 3400-3600 MHz and 3600-3800 MHz bands. 
 
NPT informs, that both band plans (TDD and FDD) in the frequency range of 3400-3600 MHz, 
which ECC is wishing to implement, might not be possible to implement in Norway in the short 
term. In 2004 NPT, based on the draft ECC recommendation (04)05, issued technology neutral 
licences based on a paired frequency arrangement. The paired arrangement consisted of the 
frequencies 3413.5 – 3500.0 MHz / 3513.5 – 3600.0 MHz, with a recommended 3.5 MHz 
channel raster. The licences are valid to the end of 2022. The licences are owned by several 
licence holders, and a spectrum rearrangement in the band is very difficult, both technically and 
legally. 
 
Having in mind the current FDD frequency arrangement in the 3400 – 3600 MHz band and 
possible continuation of FDD arrangement after the year of 2022, as well as the preferences of 
the Norwegian mobile operators, NPT holds the position not to have TDD as the preferred 
frequency arrangement in the 3400 – 3600 MHz band, but rather to keep both FDD and TDD 
harmonised frequency arrangements on an equal footing. 
 
NPT believes that the equal positioning of both of the arrangements will not stop any of the 
technologies to be developed. 
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ECO Summary Table


of the comments received during the Public Consultation of the draft amended ECC Decision (11)06

“Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz”


1
General Comments


France

At high level, France supports the draft ECC Decision (11)06, but has several comments on the decision.

Germany


Germany generally supports the amendments in the revision of ECC/DEC/(11)06.


However, some editorials and general comments can be found below and in the attached document

Norway

The Norwegian Post and Telecommunications Authority (NPT) recognizes the importance of adequate regulatory framework for successful implementation of MFCN (including IMT) within the 3400-3600 MHz and 3600-3800 MHz bands. 



NPT informs, that both band plans (TDD and FDD) in the frequency range of 3400-3600 MHz, which ECC is wishing to implement, might not be possible to implement in Norway in the short term. In 2004 NPT, based on the draft ECC recommendation (04)05, issued technology neutral licences based on a paired frequency arrangement. The paired arrangement consisted of the frequencies 3413.5 – 3500.0 MHz / 3513.5 – 3600.0 MHz, with a recommended 3.5 MHz channel raster. The licences are valid to the end of 2022. The licences are owned by several licence holders, and a spectrum rearrangement in the band is very difficult, both technically and legally. 



Having in mind the current FDD frequency arrangement in the 3400 – 3600 MHz band and possible continuation of FDD arrangement after the year of 2022, as well as the preferences of the Norwegian mobile operators, NPT holds the position not to have TDD as the preferred frequency arrangement in the 3400 – 3600 MHz band, but rather to keep both FDD and TDD harmonised frequency arrangements on an equal footing. 



NPT believes that the equal positioning of both of the arrangements will not stop any of the technologies to be developed.

Sweden


PTS would like to express its support for revision of the ECC Decision (11)06 based on the LTRC in draft CEPT Report 49. There is however some proposals where PTS would like to express concerns.


In the 3.5 GHz sub band PTS would like to maintain both FDD and TDD as harmonised frequency arrangements with equal status, without indicating any preference.


PTS is of the opinion that a preferred channelling arrangement in the 3.5 GHz band would severely limit the possibilities to achieve the most efficient use of the frequency band. It is still early days for new mobile systems in the band and still uncertain which kind of deployment scenarios will be most beneficial for operators and end users in the band. A probable scenario is that there will be limited deployment until new long time licenses are issued and new licensing terms have started.


It is expected that LTE-Advanced operations in this band would provide a wide range of services for different users’ situations and requirements, such as area coverage in urban and sub-urban scenarios as well as in hot spots, in city centres and in indoor situations. All deployment types (macro, micro and pico cells) are considered for the 3.5 GHz band. These circumstances are in advocacy for the potential use of FDD, along with TDD, in the band. Deployments of FDD equipment in the 3.5GHz band are now starting and early products will therefore become available.


In our view, the existing equal footing of both FDD and TDD in the decision of 9 December 2011 should be kept. Thus, the market itself is allowed to decide the most favourable use of the band at the future point in time when the large scale deployments are expected to happen.


Please also find specific comments with track changes marked with yellow in the embedded file.

UK


The UK supports the development of the revised ECC Decision (11)06 to update the harmonised technical conditions to accommodate developments in wireless broadband access technologies. The UK would like to comment in particular on the in-band power levels.

 The Ministry of Defence (MoD) is preparing to release 190 MHz of radio spectrum in these bands to Ofcom to conduct an award process1. 


The spectrum being made available comprises: 


• 2.3 GHz band: 40 MHz of spectrum between 2350 and 2390 MHz and 


• 3.4 GHz band: 150 MHz of spectrum above 3410 MHz and below 3600 MHz


Our intention is to proceed with an award of licences to use these frequencies as soon as is practical - consistent with our duties and obligations, and subject to evidence provided by stakeholders in their interest in acquiring access to these frequencies.


We plan to publish a Consultation in the New Year detailing our compatibility analysis and proposed technical conditions for the two bands. 

4GCelleX


The traffic asymmetry, generally downlink centric, conducts to unused spectrum within the uplink FDD channel.


EC FP7 Project TROPIC has proposed in ECC PT1(13)INFO 07 “Efficient support of asymmetrical traffic in paired spectrum” the usage of the remaining spectrum in a low power TDD mode. In further discussions in 3GPP RAN1, it was additionally proposed the use of the free spectrum for low power downlink-only transmission, such to increase the downlink capacity of the cell.


In order to avoid another ECC Decision which enforces the low spectral efficiency of the FDD allocations, we propose the following changes to the text of the Decision.


Deutsche Telekom

DTAG supports the amendments to this decision, in particular the proposed TDD arrangement as preferred channel arrangement for the band 3.400-3.600 MHz. DTAG would like to emphasize that the proposed ECC Decision is fully aligned with the already approved CEPT Report 49 so that any changes resulting from this Public Consultation have also to be in line with this Report.

Ericsson


Ericsson wishes to invite CEPT ECC to preserve the current ECC Decision ECC/DEC/(11)06 with regard to the frequency arrangements for the band 3400 – 3600 MHz awarding the FDD and TDD harmonised frequency arrangements equal regulatory footing awarding countries the necessary flexibility to implement either FDD or TDD access schemes subject to national circumstances in accordance with the following which should be preserved from the original decision text.  


Further details regarding comments Ericsson/10 and Ericsson/13 on frequency arrangements are provided in Ericsson’s response.

Multi-company (Ericsson, Orange, Telecom Italia, Telekom Slovenija and Telenor)


The co-signing companies believe that the current regulatory framework in the ECC Decision (11)06 with both, FDD and TDD harmonised frequency arrangements on an equal regulatory status should be maintained as it is.

Huawei


Huawei has already provides several contributions on the 3.4-3.8GHz band, to support the new draft ECC Decision (11)06. We appreciate the great efforts of ECC and all contributing parties on development of this Decision.


Samsung Electronics


Samsung Electronics fully supports the proposed revision to ECC Decision (11)06 in particular the identification of a preferred TDD band arrangement in the range 3400-3600MHz.

2
Proposals related to the ECC Deliverables


		Comment number

		Section number/ Clause

		Paragraph Figure/ Table

		Type of comment (General/ Technical/Editorial)

		COMMENTS

		Proposed change

		Resolution analysis



		F/1

		Considering

		ee)


ff)

		General

		A preferential frequency arrangement based on TDD was approved by ECC 

		Delete those two considerings

		



		F/2




		considering

		jj)

		Editorial

		Delete “key principles related to the” and replace “applicable” by “required”




		· that coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations could be required at national level or between neighbouring administrations.

		



		F/3

		considering

		kk)

		General

		Add within brackets after coordination :“including if needed power limitation and separation distance”

Delete from “furthermore” until the end of the considering.

		· that CEPT Report 49 and ECC Report 203 conclude that  coordination (including if needed power limitation and separation distance) between MFCN and other systems and services should be carried out on a case by case basis due to the diversity of interference scenarios. 

		



		F/4

		considering

		ll)

		General

		Replace “fixed limits for protection from base station interference have been determined to protect” by “maximum unwanted emission levels from MFCN base stations have been determined for”

		· that maximum unwanted emission levels from MFCN base stations have been determined to protect  military radiolocation systems deployed below 3400 MHz, while noting that other mitigation measures (e.g., geographical separation, coordination or additional guard band) may be needed on a case by case basis.  




		



		F/5

		considering

		mm)

		General

		Replace “phase” by “period” and divide the considering into 2 considerings

		· that a transitional period may be necessary during which previous networks (BWA) and new networks (MFCN) with different technical characteristics coexist. 

· that CEPT report 49 and ECC Report 203 conclude that BWA and MFCN systems can co-exist under the new BEM licensing regime, but that care should be taken to avoid interference to BWA systems, e.g. by applying the appropriate frequency separation or MFCN BEM elements. 




		



		F/6

		considering

		oo)


(considering nn) is meant – ECO)

		General

		Replace:


“through the introduction of a separation” by “guard band”, 


“by limiting the power use” by “power limitation”,


“spectrum to different operators” by “blocks”

		· that in the case of unsynchronized TDD networks, different licensing approaches may be applied by administrations to avoid interference between adjacent operators (e.g guard band between the block edges of two adjacent operators, to enable sufficient roll-off of filters to meet the baseline or power limitation in the upper or lower part of the assigned blocks);

		



		F/7

		Decide

		2

		General

		Delete “taking into account considering ee) above”, as France proposed to delete this considering

		· that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band should follow the preferred frequency arrangement given in Annex 1 (TDD) or the alternative frequency arrangement given in Annex 2 (FDD); 

		



		F/8

		Annex 4

		3rd paragraph

		General

		Delete “and synchronized operation means operation of TDD in two different systems where no simultaneous UL and DL transmissions occur” add as a new paragraph after, the definition comes from 3GPP in TS 37.104 section 3.1

		add as a new paragraph after this paragraph :


“Synchronised operation means “operation of TDD in two different systems, where no simultaneous uplink and downlink occur”, as defined by standardisation. More precisely, this means:


· synchronizing the beginning of the frame;


· configuring compatible frame structures.”



		



		F/9

		Annex 4

		Table1

		General

		Replace the second paragraph of the transitional region part by “The transitional region for TDD block applies 0 to 10 MHz below and 0 to 10 MHz above the block assigned to the operator. Transitional regions apply for unwanted emissions into TDD blocks allocated to other operators only if the networks are synchronised. For unsynchronized TDD-networks baseline levels apply”

		Transitional region

		For FDD DL blocks, the transitional region applies 0 to 10 MHz below and above the block assigned to the operator.


The transitional region for TDD block applies 0 to 10 MHz below and 0 to 10 MHz above the block assigned to the operator. Transitional regions apply for unwanted emissions into TDD blocks allocated to other operators only if the networks are synchronised. For unsynchronized TDD-networks baseline levels apply.The transitional regions do not apply below 3400 MHz or above 3800 MHz.

		



		F/10

		Annex 4

		Table 1
Line additional baseline

		General

		Specify that the baseline under 3400 MHz 

		Additional baseline

		Baseline limits below 3400 MHz

		



		F/11

		Annex 4

		Text under table 2

		General

		Replace the paragraph under table 2 by the proposed text

		In the case of unsynchronized TDD networks, the compliance of two adjacent operators with the BEM requirements could be achieved by introducing frequency separation (e.g. through the authorisation process at national level) between the block edges of both operators.  


Alternatively, administrations may introduce so called restricted channels. Operators would then be required to limit the power used in the upper or lower part of their assigned spectrum, to limit the interference due to the selectivity of the adjacent operator’s receiver. Assuming standard performance of the interfered receiver, an in-block level of 4 dBm/5MHz e.i.r.p. per cell may be used. This limit would be applied to the upper- or lowermost 5 MHz block of an operator to protect the adjacent operator, and may be relaxed in case of bilateral agreements between operators. 


If the restricted channel solution is selected, the requirements of another operator’s out-of-block emissions into this restricted channel may also be relaxed, e.g. so that the transitional level applies. If the requirements on emissions from other operators are not relaxed, the baseline requirement must be met already at the edge of the restricted channel. In this case an adjacent operator may need to apply an internal guard band for the filter roll-off

		



		F/12

		Annex 4

		Table 3

		General

		This definition is inexact

		Delete “with the same UL/DL configuration”

		



		F/13

		Annex 4

		Note under Table 4

		General

		The size of the transitional region is not specified anywhere

		Add after at the ned of the 1st sentence : “(the size of this guard band has to be chosen)”

		



		F/14

		Annex 4

		Table 4 title

		General

		Add “additional” to the title

		· “ Base station additional base line “

		



		D/1

		Main body of the document



		

		Editorial

		Several editorial changes throughout the main body of the document.

		The proposed changes are made in track change mode and marked in turquoise.

		



		D/2

		3

		considering q)

		General

		Since 2012 lies already in the past there is no further need for this reference to the review and it should be removed.

		subject to market demand and with due consideration of other services deployed in these bands”;

		



		D/3

		3

		considering w) and nn)

		Editorial

		These two considerings both cover the unsynchronised TDD issue and may therefore be combined.


Either through putting considering nn) right after considering w) or by merging them as follows:




		w)
that measures might be needed to ensure coexistence between unsynchronized TDD networks in adjacent blocks (e.g. additional filtering, site coordination, restricted blocks/guardbands) and different licensing approaches may be applied by administrations to avoid interference between adjacent operators (e.g. through the introduction of a separation between the block edges of two adjacent operators, to enable sufficient roll-off of filters to meet the baseline or by limiting the power used in the upper or lower part of the assigned spectrum to different operators);



		



		G/1

		Annex 4

		Table 2

		Technical

		Whilst CEPT work supports up to 68 dBm / 5 MHz we do not believe that a higher level mitigates the risk of interference to MOD and other government uses in adjacent bands and radar systems in the 2.7 to 3.1 GHz band. We propose that the 3.4GHz licences to have the in-block power limit of 65 dBm / 5 MHz EIRP per antenna. A higher EIRP in the 3.4 GHz band, would require additional co-ordination requirements around a number of users.

Therefore we propose that the text in Table 2 of Annex 4 should read to be consistent with the draft Commission Decision and allow us to licence at a slightly reduced power level or 65 dBm / 5MHz.

		The text:

“In case an upper bound is desired by an administration, a value of 68 dBm/5 MHz per antenna may be applied.”


 should be changed to:


“In case an upper bound is desired by an administration, a value of which does not exceed 68 dBm/5 MHz per antenna may be applied.”

		



		G/2

		Annex 4

		Last paragraph

		Technical

		In the UK, we intend to make available, subject to our own Consultation process,  fixed or installed terminals to be licensed to have an EIRP of up to 35 dBm / 5 MHz in line with the power level allowed for similar systems within the 2.6 GHz band (terminals that use a total power below 25 dBm would be license exempt). Our analysis shows this is an appropriate limit

Annex 4 of the revised ECC Decision (11)06 states the maximum in-block power as 25 dBm TRP for mobile terminals and 25 dBm EIRP for fixed or installed terminals.

We believe that the text within the ECC Decision (11)06, within Annex 4, should be changed so that it clearly allows for this possibility and so aligns with the text within Part C of the Annex to the draft Commission Decision.

		Therefore we propose the text:

 

“If administrations decide to establish that maximum value in the national regulation, they could still relax this limit in certain scenarios, for example for fixed UEs in rural areas, providing that protection of other services, networks and applications is not compromised and cross-border obligations are fulfilled.”


should change to: 

 “If administrations decide to establish that maximum value in the national regulation, they could still relax this limit under certain circumstances, for example for fixed terminals, providing that protection of other services, networks and applications is not compromised and cross-border obligations are fulfilled..”

		



		4GCelleX/1

		Considering




		

		General

		Traffic asymmetry is not part of considering

		Add a clause:


“That the traffic became typically downlink centric;”

		



		4GCelleX/2




		Considering

		

		General

		The implications of traffic asymmetry on FDD spectral efficiency are not part of considering.

		Add a clause after the previous one:


 “That due to the downlink centric traffic asymmetry the uplink FDD channel is underused;”

		



		4GCelleX/3

		Decides

		

		General

		Allow low power base station transmissions in the uplink FDD band to improve the FDD spectral efficiency.

		Add a clause after 2:

“That administrations choosing the alternative frequency arrangement given in Annex 2 (FDD) should allow low power downlink transmitters in the frequency range 3410-3490MHz, based on the corresponding base-line in Annex 4, Table 3;”

		



		4GCelleX/4

		Annex 4

		Table 3

		Technical

		The downlink low power transmitters in the UL FDD band should have the same base-line as the UE transmitters used by the operator in the band 

		Add a new base line in Table 3, Annex 4:


Frequency range column:


“3400-3800MHz. Low power downlink transmitters in 3410-3490MHz of FDD blocks.”


Power limit column:


“Same base-line as the FDD UE transmitters used inside the allocated block.”

		



		Deutsche Telekom/1

		2 Background




		Page3, second paragraph

		Editorial

		 Wrong frequency units has been used

		CEPT noted the lack of interest from industry for an FDD arrangement in the 3600-3800 MHz frequency band. 




		



		Deutsche Telekom/2




		Considering r)

		

		Editorial

		Wrong frequency units has been used

		that ECC Recommendation (04)05 provides “guidelines for accommodation and assignment of multipoint fixed wireless systems in frequency bands 3.400-3.600 MHz and 3.600-3.800 MHz”;




		



		Ericsson/1

		p.4

		Considering l)

		Editorial

		Space inserted  

		

		



		Ericsson/2

		p.5

		Considering r)

		Editorial

		GHz -> MHz 

		

		



		Ericsson/3

		p.5

		Considering v)

		Editorial

		Space inserted 

		

		



		Ericsson/4

		p.5

		Considering x)

		General

		New definition of synchronization proposed

		

		



		Ericsson/5



		p. 5 

		considering dd)

		General

		There is a need to modify this in order to align with the current contents of the report. 

		dd)
that a separate ECC Report is planned covering measures to facilitate coexistence between adjacent TDD networks by synchronization  

		



		Ericsson/6

		p.5

		Considering ff)

		General

		It is proposed to remove this considering, sharing studies have not been carried out. 

		

		



		Ericsson/7

		p.5

		Considering gg) (now ff))

		General

		The last part of the sentence is proposed to be removed as it will become outdated. 

		

		



		Ericsson/8

		p.6

		Considerings kk) and ll) 

		Editorial

		Alignment with margins of other considerings. 

		

		



		Ericsson/9

		p.6

		Considerings ii), jj), kk), ll)

		Editorial

		Semicolons added 

		

		



		Ericsson/10

		p.6



		Decides 2

		General

		It is proposed to revert to the original (11)06 text with equal footing for FDD and TDD in 3.4 – 3.6 GHz. See further Section 3 below. 

		

		



		Ericsson/11

		p.6

		Decides 2

		Editorial

		Removal of extra space. 

		

		



		Ericsson/12

		p.7

		Decides 8

		Editorial

		Alignment of font. 

		

		



		Ericsson/13

		p.8

		Annexes 1 and 2

		General

		In line with E10 it is proposed to remove the words preferred and alternative, see further Section 3 below.  

		

		



		Ericsson/14

		p.10

		Annex 4, below Table 2

		General

		Explanation for the need of power control. 

		New text proposed: 


Note: The requirement on power control for femto base stations results from the need to reduce interference from equipment that may be deployed by consumers and may thus not be coordinated with surrounding networks.

		



		Ericsson/15

		p.10

		Annex 4, Paragraphs 1 and 2 on page 10. 

		Technical

		Proposed modification for explanation of how to handle unsynchronized adjacent TDD networks. 

		New text: 


In the case of unsynchronized TDD networks, the compliance of two adjacent operators with the BEM requirements could be achieved by introducing frequency separation (e.g. through the authorisation process at national level) between the block edges of both operators. 


Alternatively, administrations may introduce so called restricted channels. Operators would then be required to limit the power used in the upper or lower part of their assigned spectrum, to limit the interference due to the selectivity of the adjacent operator’s receiver. Assuming standard performance of the interfered receiver, an in-block level of 4 dBm/5MHz e.i.r.p. per cell may be used. This limit would be applied to the upper- or lowermost 5 MHz part of an operator’s block to protect the adjacent operator, and may be relaxed in case of bilateral agreements between operators. 


If the restricted channel solution is selected, the requirements of another operator’s out-of-block emissions into this restricted channel may also be relaxed, e.g. so that the transitional level applies. If the requirements on emissions from other operators are not relaxed, the baseline requirement must be met already at the edge of the restricted channel. In this case an adjacent operator may need to apply an internal guard band for the filter roll-off.

		



		Ericsson/16

		p.10

		Annex 4, Table 3

		General

		Synchronization has been defined above, no need to include details here again. 

		

		



		Ericsson/17

		p.10

		Note under Table 4

		General

		Proposal to use “guard band” instead of explicitly specifying frequency separation of TDD blocks to 5 or 10 MHz. 

		

		



		Ericsson/18

		p.12

		UE in-block requirements

		Editorial

		Consistency: UE in all cases instead of “terminal”. 

		

		



		Ericsson/19

		p.13

		Annex 5

		Editorial

		Consistent use of MFCN

		

		



		Ericsson/20

		p.13

		Annex 5

		Editorial

		No need to spell out FSS. 

		

		



		Multi-company/1

		Decides

		2

		General

		The co-signing companies are of the view that the original text of Decides 2 in the ECC Decision (11)06 placing the FDD and TDD harmonised frequency arrangements on an equal regulatory status, should be maintained in the revised ECC Decision.

		To maintain the original Decides 2

		



		Huawei/1

		Executive Summary, and, all paragraphs related to this issue




		Decision (Channelling Arrangement) 

		 General

		No Change

		Huawei supports the Decides 2 and 3, without any change

		



		Huawei/2

		Annex 1

		Annex 1

		General

		Add a sentence to open the possibility to aggregate the blocks of 5MHz

		In the Annex 1, add just after the picture of the band plan:


An operator can aggregate several channels of 5MHz to obtain a new channel with preferably around 100 MHz of bandwidth.

		



		Huawei/3

		Annex 3

		Annex 3

		General

		Add a sentence to open the possibility to aggregate the blocks of 5MHz

		In the Annex 3, add just after the picture of the band plan:


An operator can aggregate several channels of 5MHz to obtain a new channel with preferably around 100 MHz of bandwidth

		



		Samsung/1

		2 Background and considering r

		

		Editorial

		3 instances of GHz should read MHz. 2 in Background, 1 in considering r.

		Change GHz to MHz in three places. Check throughout the document.

		



		Samsung/2




		Considerings

		Considering ff

		Technical

		It is not clear what kind of sharing studies are needed or why.

		Delete considering ff

		



		Samsung/3

		Considerings

		Considering u

		Editorial

		Typo’s

		u)
that wider channel bandwidths such as 10, 20 and 40 MHz or more,  could be accommodated in the bands 3400-3600 MHz and 3600-3800 MHz, thereby enabling higher data rates;

		



		Samsung/4

		Considerings

		Considering x

		Technical

		Discussion of the pros and cons between TDD and FDD seems out of place.

		Delete all after the third line thereby ending with “.....between their networks.” 

		



		Samsung/5

		Annex 4

		Table 3

		Editorial

		First row, second column, 3400-3800 should read 3400-3600.

		Correct 3800 to 3600.

		



		Samsung/6

		Annex 4

		Table 4 Note

		Editorial

		The note is difficult to follow.

		Clarify the text:


Note: For TDD blocks the transitional region applies either in the case of synchronized adjacent blocks, or in-between unsynchronised adjacent TDD blocks that are separated by  at least 5 MHz. The transition region does not extend below 3400 MHz or above 3800 MHz

		



		Samsung/7

		Annex 4

		Table 1, Table 3

		Editorial

		The decision identifies the TDD arrangement as preferred but several statements in these Tables start with the alternative FDD option.

		In Table 1, Row 3, Second column: Swap the FDD/TDD texts so that TDD comes first.


In Table 3, both rows, second column: Swap the FDD/TDD text so that TDD comes first.

		



		Samsung/8

		Annex 4

		Combination of BEM elements

		General

		Given that TDD is the preferred band arrangement in3400-3600 (and the only one in 3600-3800MHz) then it would seem more useful to have figures illustrating the TDD block BEM elements rather than only including an FDD example.

		Add the figures proposed below (see next page) before fig 1.

		





Samsung/8 Proposed diagrams:


Combined BEM elements for adjacent synchronized TDD blocks



[image: image1]

Combined BEM elements for adjacent non-synchronized TDD blocks



[image: image2]
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Comments on ECC Deliverable DEC(11)06

“Draft CEPT DECISION Revision: Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz”


0
Sources

Administration/Company/Entity:


Samsung Electronics 

Name and Appointment of contributor:

Barry Lewis,  Regional Policy and Regulations - Europe 

1 
General Comments   Samsung Electronics fully supports the proposed revision to ECC Decision (11)06 in particular the identification of a preferred TDD band arrangement in the range 3400-3600MHz.

2
Proposals related to the ECC Deliverables


[Note: proponents are invited to use the following table to provide comments. It is also possible to provide as an annex the proposals with track changes and related justifications.]

		Comment number

		Section number/ Clause

		Paragraph Figure/ Table

		Type of comment (General/ Technical/Editorial)

		COMMENTS

		Proposed change



		Samsung/1

		2 Background and considering r

		

		Editorial

		3 instances of GHz should read MHz. 2 in Background, 1 in considering r.

		Change GHz to MHz in three places. Check throughout the document.



		Samsung/2




		Considerings

		Considering ff

		Technical

		It is not clear what kind of sharing studies are needed or why.

		Delete considering ff



		Samsung/3

		Considerings

		Considering u

		Editorial

		Typo’s

		u)
that wider channel bandwidths such as 10, 20 and 40 MHz or more,  could be accommodated in the bands 3400-3600 MHz and 3600-3800 MHz, thereby enabling higher data rates;



		Samsung/4

		Considerings

		Considering x

		Technical

		Discussion of the pros and cons between TDD and FDD seems out of place.

		Delete all after the third line thereby ending with “.....between their networks.” 



		Samsung/5

		Annex 4

		Table 3

		Editorial

		First row, second column, 3400-3800 should read 3400-3600.

		Correct 3800 to 3600.



		Samsung/6

		Annex 4

		Table 4 Note

		Editorial

		The note is difficult to follow.

		Clarify the text:


Note: For TDD blocks the transitional region applies either in the case of synchronized adjacent blocks, or in-between unsynchronised adjacent TDD blocks that are separated by  at least 5 MHz. The transition region does not extend below 3400 MHz or above 3800 MHz



		Samsung/7

		Annex 4

		Table 1, Table 3

		Editorial

		The decision identifies the TDD arrangement as preferred but several statements in these Tables start with the alternative FDD option.

		In Table 1, Row 3, Second column: Swap the FDD/TDD texts so that TDD comes first.


In Table 3, both rows, second column: Swap the FDD/TDD text so that TDD comes first.



		Samsung/8

		Annex 4

		Combination of BEM elements

		General

		Given that TDD is the preferred band arrangement in3400-3600 (and the only one in 3600-3800MHz) then it would seem more useful to have figures illustrating the TDD block BEM elements rather than only including an FDD example.

		Add the figures proposed below before fig 1.





Samsung/8 Proposed diagrams:


Combined BEM elements for adjacent synchronized TDD blocks



[image: image1]

Combined BEM elements for adjacent non-synchronized TDD blocks



[image: image2]
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Response from 

Ericsson, Orange, Telecom Italia, Telekom Slovenija and Telenor



to the Public Consultation 

on the draft revision of the ECC Decision (11)06

The harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz









The co-signing companies welcome the opportunity to respond to the public consultation on the draft revision of the ECC Decision (11)06.



The co-signing companies are of the view that the original text of Decides 2 in the ECC Decision (11)06 placing the FDD and TDD harmonised frequency arrangements on an equal regulatory status, should be maintained in the revised ECC Decision. 

Indeed, the original ECC Decision is placing the FDD and TDD harmonised frequency arrangements on an equal regulatory status, thus giving possibility for both ecosystems to be deployed in the 3400-3600 MHz band in the spectrum arrangement by choice subject to national circumstances. Furthermore, on European level it encourages a flexible and market based developments providing appropriate level of harmonisation to both FDD and TDD arrangements. The ongoing FDD and TDD initiatives and undertakings in this band confirm that it would be appropriate to consider both FDD and TDD modes, as worded in the original ECC Decision. 

An example of ongoing activities on the market is a LTE FDD trial; Orange and Ericsson want to  demonstrate how well the band 3.5 GHz layer works to the rest of the LTE radio access network while using wider bandwidths beyond the traditionally 2 x 20 MHz channel. This trial is foreseen on Orange’s network in Bordeaux during the first and second quarters of 2014, using Ericsson equipment. Both the base stations and the devices will use in-band multi-carrier frequencies in the band 3.5 GHz for high peak data rate applications, combined with out-band traditional paired carriers at 2.6 GHz; the trial system will support existing features of inter-band multi-carrier arrangement specified in 3GPP. 



Since early products become available and deployments of FDD equipment are starting, thus it is beneficial to have the FDD and TDD regulatory text on equal level to provide the necessary level of guidance and flexibility for the implementation of IMT and in particular IMT-Advanced while taking into account current national licensing and market situations. In recent years, the uses of BWA systems in this band have demonstrated that both FDD and TDD can be used.



The paired arrangement is currently implemented in most of European countries using 100 MHz duplex separation. Also in some African countries and Latin America 100 MHz duplex separation is used and considered for use. Expected synergies with the current paired frequency utilisation by future IMT-Advanced systems suggest that a paired frequency arrangement will be satisfying the expected traffic demand, coverage/capacity, ecosystem, competition and the coexistence in a multi-operator environment.



The 3400-3600 MHz band is the main new band for IMT-Advanced deployment in CEPT countries, with a potential for a global harmonisation providing an important spectrum resource to increase the capacity of mobile broadband networks in Europe. The 3400-3600 MHz band should enable the deployment of LTE-Advanced with wider bandwidths to be complementary and bring a differentiated value to the existing mobile broadband spectrum resources. All significant mobile mass-market radiocommunications systems today are based on the FDD access scheme; therefore the FDD frequency arrangement is also supported for the 3400-3600 MHz band. The current successful LTE FDD deployments in the 2.6GHz band provide additional justification for this solution.



To conclude, the co-signing companies believe that the current regulatory framework in the ECC Decision (11)06 with both, FDD and TDD harmonised frequency arrangements on an equal regulatory status should be maintained as it is. 
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Comments on ECC DEC (11)06

Draft ECC Decision “Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz”


0
Sources

Administration/Company/Entity: 4GCelleX

Name and Appointment of contributor: Mariana Goldhamer

1 
General Comments


The traffic asymmetry, generally downlink centric, conducts to unused spectrum within the uplink FDD channel.

EC FP7 Project TROPIC has proposed in ECC PT1(13)INFO 07 “Efficient support of asymmetrical traffic in paired spectrum” the usage of the remaining spectrum in a low power TDD mode. In further discussions in 3GPP RAN1, it was additionally proposed the use of the free spectrum for low power downlink-only transmission, such to increase the downlink capacity of the cell.

In order to avoid another ECC Decision which enforces the low spectral efficiency of the FDD allocations, we propose the following changes to the text of the Decision.


2
Proposals related to the ECC Deliverables


[Note: proponents are invited to use the following table to provide comments. It is also possible to provide as an annex the proposals with track changes and related justifications.]

		Comment number

		Section number/ Clause

		Paragraph Figure/ Table

		Type of comment (General/ Technical/Editorial)

		COMMENTS

		Proposed change



		XX/1

		Considering



		

		General

		Traffic asymmetry is not part of considering

		Add a clause:

“That the traffic became typically downlink centric;”



		XX/2




		Considering

		

		General

		The implications of traffic asymmetry on FDD spectral efficiency are not part of considering.

		Add a clause after the previous one:

 “That due to the downlink centric traffic asymmetry the uplink FDD channel is underused;”



		XX/3

		Decides

		

		General

		Allow low power base station transmissions in the uplink FDD band to improve the FDD spectral efficiency.

		Add a clause after 2:

“That administrations choosing the alternative frequency arrangement given in Annex 2 (FDD) should allow low power downlink transmitters in the frequency range 3410-3490MHz, based on the corresponding base-line in Annex 4, Table 3;”



		XX/4

		Annex 4

		Table 3

		Technical

		The downlink low power transmitters in the UL FDD band should have the same base-line as the UE transmitters used by the operator in the band 

		Add a new base line in Table 3, Annex 4:

Frequency range column:


“3400-3800MHz. Low power downlink transmitters in 3410-3490MHz of FDD blocks.”


Power limit column:


“Same base-line as the FDD UE transmitters used inside the allocated block.”
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Sources


Administration/Company/Entity:
Deutsche Telekom AG


Name and Appointment of contributor: Thomas Konschak, Spectrum Policy

1 
General Comments


Deutsche Telekom AG (DTAG) would like to thank European Communications Office (ECO) for the opportunity to comment on the Draft Amended ECC Decision (11)06 “Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz”.


DTAG supports the amendments to this decision, in particular the proposed TDD arrangement as preferred channel arrangement for the band 3.400-3.600 MHz. DTAG would like to emphasize that the proposed ECC Decision is fully aligned with the already approved CEPT Report 49 so that any changes resulting from this Public Consultation have also to be in line with this Report.


2
Proposals related to the ECC Deliverables


[Note: proponents are invited to use the following table to provide comments. It is also possible to provide as an annex the proposals with track changes and related justifications.]

		Comment number

		Section number/ Clause

		Paragraph Figure/ Table

		Type of comment (General/ Technical/Editorial)

		COMMENTS

		Proposed change



		DT/1

		2 Background



		Page3, second paragraph

		Editorial

		 Wrong frequency units has been used

		CEPT noted the lack of interest from industry for an FDD arrangement in the 3600-3800 MHz frequency band. 






		DT/2




		Considering r)

		

		Editorial

		Wrong frequency units has been used

		that ECC Recommendation (04)05 provides “guidelines for accommodation and assignment of multipoint fixed wireless systems in frequency bands 3.400-3.600 MHz and 3.600-3.800 MHz”;
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ELECTRONIC COMMUNICATIONS COMMITTEE



Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz



Approved 09 December 2011



Amended XX XX XXXX


EXPLANATORY MEMORANDUM



1 INTRODUCTION



The harmonised frequency arrangements for the 3400-3800 MHz band in this ECC Decision are intended to facilitate high data rate mobile/fixed communications networks (MFCN) including International Mobile Telecommunications (IMT) services supported by larger channel bandwidths as an evolution to the existing framework without the consequential requirement for a replacement of systems based on the existing regulatory framework. It aims at providing the basis to the mobile industry and administrations to respond to the growth of mobile broadband and technological developments for wider channel bandwidths and increased data rates. 



Since WRC-07, the 3400-3600 MHz band has been allocated on a primary basis to the mobile, except aeronautical mobile, service and identified for IMT in almost all CEPT member countries. 



The term IMT covers IMT-2000 and IMT-Advanced systems.  A wide range of systems are defined: 6 IMT-2000 radio interfaces and 2 IMT-Advanced radio interfaces ensuring a competitive environment. 



Recommendation ITU-R M.1036 (on frequency arrangements for implementation of the terrestrial component of IMT) will be revised to include, among others, the arrangement(s) for the 3400-3600 MHz band.



In parallel, the IMT-Advanced process is on-going in ITU-R, in cooperation with standardisation organisations.



The former ERO carried out a survey in 2008 which found diverse implementation of BWA/FWA within 3400-3800 MHz in CEPT countries, including some IMT systems. This is reflected in various licensing coverages (national, regional), various frequency blocks choices (different portions of the 3400-3800 MHz). Moreover, the paired blocks are used in TDD mode.



In so far as is practicable, these frequency arrangements are intended to be technology neutral and capable of facilitating competitive provision of services using a range of technologies and modes (fixed, nomadic and mobile) with sufficient flexibility to accommodate current wireless broadband services deployed in the band. 



2 BACKGROUND 



In addition to this ECC Decision, the following CEPT regulatory framework is in force for broadband and fixed wireless access systems (BWA/FWA) in the 3400-3800 MHz band:



· The ECC/REC/(04)05, that offers guidelines for accommodation and assignment of multipoint fixed wireless systems in the frequency bands 3400-3600 MHz and 3600-3800 MHz;



· The ECC/DEC/(07)02, on availability of frequency bands between 3400-3800 MHz for the harmonised implementation of Broadband Wireless Access systems (BWA). This Decision refers to ECC Recommendation (04)05 for frequency arrangements..


ECC developed the following CEPT reports in response to EC Mandates:



· CEPT Report 015 in response to the first EC Mandate on 3400-3800 MHz (issued in 2006)


· CEPT Report 049 in response to the second EC Mandate on 3400-3800 MHz (issued in 2012)    



CEPT conducted additional analysis to determine whether the existing least restrictive technical conditions (BEM – Block Edge Masks) are suitable also for the high data rate IMT services supported by larger channel bandwidths as foreseen in the context of this ECC Decision and concluded on the need to develop new BEM. ECC studied the least restrictive technical conditions (BEM) suitable for MFCN, including IMT, in the 3400-3800 GHz (ECC Report 203). This ECC Report served as the basis for drafting the relevant parts of CEPT Report 049 in response to Task 1 of the second EC Mandate.    


Consistency is ensured with the development of the ITU-R band plan in the bands 3400-3600 MHz.



CEPT considered the band 3400-3800 MHz as two separate bands: 



1. a lower band 3400-3600 MHz and



2. an upper band 3600-3800 MHz.



In this ECC Decision, CEPT took into account the two possible duplex modes, Frequency Division Duplex (FDD) and Time Division Duplex (TDD). In the case of a TDD operation, it is beneficial to synchronise the TDD networks of different operators to avoid restricted blocks / guard bands between operators and therefore to facilitate an efficient use of spectrum. CEPT noted the lack of interest from industry for an FDD arrangement in the 3600-3800 GHz frequency band. 



CEPT took into account existing CEPT results on coexistence with other services and the potential impact on these services, such as FSS usage, in these bands. 



The implementation of this ECC Decision will encompass different stages at the national level (e.g. national consultation processes and update of existing authorisations as required) with a varying complexity depending on the legal and regulatory framework of each country.



3 REQUIREMENT FOR AN ECC DECISION 



The ECC recognises that implementation of MFCN including IMT systems providing high data rate applications in the band 3400-3800 MHz based on a harmonised frequency arrangement will maximise the opportunities and benefits for end users and society, will benefit capital expenditure for operators, reduce development and implementation costs of manufacturing equipment and will secure future long terms investments by providing economies of scale. A harmonised frequency arrangement will reduce complexity in cross border coordination. The opportunity to utilize larger channel bandwidths will assist the provision of high data rates for IMT (especially with IMT-Advanced).



The ECC recognises that for the continuation of the successful development of MFCN including IMT, the regulatory framework needs to provide the confidence and certainty for industry to make the necessary investment. ECC recognises that administrations need flexibility to adapt their use of the bands 3400-3600 / 3600-3800 MHz to national circumstances. Any transition from legacy systems to future systems would be managed at national level. Such national measures may need to be studied (e.g. refarming of the band, planning of renewal or extension of authorisations etc.). Moreover, the framework defined by this ECC Decision does not supersede the BWA/FWA framework. Instead, it aims at supplementing this framework to facilitate high data rate services supported by larger channel bandwidths as an evolution to the existing framework without the consequential requirement to replace systems that are based on the existing regulatory framework.



ECC Decision of 9 December 2011 on harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz (ECC/DEC/(11)06)



“The European Conference of Postal and Telecommunications Administrations,



considering



a) that WRC-07 allocated the band 3400-3600 MHz to the Mobile, except Aeronautical Mobile, Service on a primary basis in a large number of countries in Region 1 subject to provisions of RR 5.430A;



b) that RR 5.430A also identifies the 3400-3600 MHz band for IMT;



c) that the 3400-3500 MHz and 3500-3600 MHz bands have been allocated to the Mobile Service and identified for IMT in some countries of Region 3 (RR 5.432A, 5.432B and 5.433A);



d) that the 3500-3600 MHz band is allocated to the Mobile, except Aeronautical Mobile, Service on a primary basis in Region 2, and that the 3400-3500 MHz band is allocated on a primary basis to the Mobile, except Aeronautical Mobile, Service in some countries of Region 2 and to the Mobile Service on a secondary basis in the rest of Region 2;



e) that the 3600-3800 MHz band is allocated to the Mobile Service in Region 1 on a secondary basis in the Radio Regulations and not identified for IMT;



f) that in the European Table of Frequency Allocations (ERC Report 25) the major use or major interest in CEPT member countries in the 3400-3800 MHz band is the Mobile Service on a primary basis;



g) that “mobile/fixed communications networks” (MFCN) for the purpose of this Decision includes IMT and other communications networks in the mobile and fixed services;



h) that IMT covers both IMT-2000 and IMT-Advanced, as defined in Resolution ITU-R 56 (Naming for International Mobile Telecommunications);



i) that detailed specifications of IMT radio interfaces are described in Recommendation ITU-R M.1457 for IMT-2000 and Recommendation ITU-R M. 2012 for IMT-Advanced;



j) that a harmonised frequency arrangement facilitates economies of scale resulting in the availability of affordable equipment;



k) that the designation of a frequency band for a specific application does not prevent the designation of the same frequency band for other applications;



l) that the bands 3400-3600MHz and 3600-3800 MHz are allocated to the Fixed-Satellite Service (space-to-Earth) on a primary basis in the Radio Regulations and are used in some CEPT countries for that service;



m) that the band 3400 MHz to 3410 MHz is identified in ERC Report 25 for airborne radars;



n) that in some CEPT countries the band 3400 MHz to 3410 MHz is not available for MFCN due to use by land, airborne and naval military radars;



o) that the use of the band 3400-3600 MHz and the band 3600-3800 MHz for Fixed Satellite Service (FSS) varies between these frequency bands. The band 3600-3800 MHz is used for FSS more heavily than the band 3400-3600 MHz;



p) that there could be differences in the market demand for spectrum for MFCN, in different CEPT countries, which could lead to different timescales for the introduction of MFCN within the bands 3400- 3600 MHz and 3600-3800 MHz;



q) that ECC Decision (07)02 designates spectrum “for BWA deployment within the band 3400-3600 MHz and/or 3600-3800 MHz, subject to market demand and with due consideration of other services deployed in these bands” and will be subject to a review by 2012;



r) that ECC Recommendation (04)05 provides “guidelines for accommodation and assignment of multipoint fixed wireless systems in frequency bands 3400-3600 GHz and 3600-3800 MHz”;



s) that in some CEPT countries parts of the bands 3400-3600 MHz and/or 3600-3800 MHz are already used for BWA, FWA and IMT systems;



t) that global roaming is facilitated by common frequency arrangements and measures for free circulation for IMT terminals;



u) that wider channel bandwidths such as 10, 20 and 40 MHz or more that could be accommodated in the bands 3400-3600 MHz and 3600-3800 MHz will enable higher data rates;



v) that spectrum licensed for MFCN is generally assigned in multiples of 5MHz, except where this is not possible, e.g. due to the presence of existing users;



w) that measures might be needed to ensure coexistence between unsynchronized TDD networks in adjacent blocks (e.g. additional filtering, site coordination, restricted blocks/guardbands);



x) that in case of TDD networks in the same geographical area, it may be beneficial to synchronise them (frame timing and/or uplink/downlink timeslot ratio) or add filtering to base stations, to improve the efficient usage of spectrum by avoiding restricted blocks/guardbands between their networks; an advantage of TDD compared to FDD is to have a freedom to adjust the uplink/downlink ratio, however, aligning the uplink/downlink timeslot ratio requires agreement between the involved network operators and may thus reduce their freedom to adjust the uplink/downlink ratio to respond to traffic demand;



y) that the synchronisation of TDD networks of different operators can be managed at national level (e.g. voluntary agreement between operators or national regulatory measures);



z) that studies on sharing between IMT and the Fixed Satellite Service have been carried out by ITU-R, (see Report ITU-R M.2109);



aa) that TDD allows more efficient spectrum use when taking into account existing fixed satellite usage in case of geographical sharing;



ab) that in some CEPT countries, the deployment of networks will need a bilateral agreement concerning the use of stations in the mobile service in one country and stations of other primary services in a neighbouring country (e.g. Earth stations of the fixed satellite service) (see RR 5.430A for the band 3400-3600 MHz);



ac) that in EU/EFTA countries the radio equipment that is under the scope of this Decision shall comply with the R&TTE Directive; Conformity with the essential requirements of the R&TTE Directive may be demonstrated by compliance with the applicable harmonised European standard(s) or by using the other conformity assessment procedures set out in the R&TTE Directive;



ad) that a separate ECC Report is planned covering measures to facilitate coexistence between adjacent TDD networks (e.g. synchronisation, additional filtering, site coordination, restricted blocks/ guardbands);



ae) that the FDD frequency arrangement needs further specification work in order to define the potential for harmonised usage of the duplex gap;



af) that sharing studies between FDD and TDD are necessary;



ag) that although there are licensed paired frequency arrangements in many CEPT countries, TDD systems are currently used in a number of those countries in the band 3400 - 3600 MHz due to the better availability of TDD systems;



ah) that TDD may allow more flexible accommodation of current use of the frequency bands by other services;



ai) that least restrictive technical conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, in the frequency bands 3400-3600 MHz and 3600-3800 MHz are developed in the ECC report 203;



aj) that key principles related to the coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations could be applicable at national level or between neighbouring administrations.



ak) that CEPT Report 49 and ECC Report 203 conclude that  coordination between MFCN and other systems and services should be carried out on a case by case basis due to the diversity of interference scenarios. Furthermore, principles for protection of other systems and services remain the same also after the introduction of the MFCN networks. Depending on the maximum allowed power level for MFCN base stations, in-block and out-of-block interfering distances may be increased compared to those applicable to BWA stations. Administrations may also consider other mitigation techniques, such as power limitations in particular areas. 



al) that fixed limits for protection from base station interference have been determined for military radiolocation systems deployed below 3400 MHz, while noting that other mitigation measures (e.g., geographical separation, coordination or additional guard band) may be needed on a case by case basis.  



am) that a transitional phase may be necessary during which previous networks (BWA) and new networks (MFCN) with different technical characteristics coexist. CEPT report 49 and ECC Report 203 concludes that BWA and MFCN systems can co-exist under the new BEM licensing regime, but that care should be taken to avoid interference to BWA systems, e.g. by applying the appropriate frequency separation or MFCN BEM elements. 



an) that in the case of unsynchronized TDD networks, different licensing approaches may be applied by administrations to avoid interference between adjacent operators (e.g., through the introduction of a separation between the block edges of two adjacent operators, to enable sufficient roll-off of filters to meet the baseline or by limiting the power used in the upper or lower part of the assigned spectrum to different operators);



DECIDES



1. that CEPT administrations shall designate the frequency bands 3400-3600 MHz and 3600-3800 MHz on a non-exclusive basis to mobile/fixed communications networks (MFCN), without prejudice to the protection and continued operation of other existing users in these bands;



2.  that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band should follow the preferred frequency arrangement given in Annex 1 (TDD) or the alternative frequency arrangement (taking into account considering ee) above) given in Annex 2 (FDD); 



3. that administrations wishing to implement MFCN (including IMT) in the 3600-3800 MHz band should adhere to the harmonised frequency arrangement given in Annex 3 (TDD);



4. that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band and in the 3600-3800 MHz band should follow the least restrictive technical conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, given in Annex 4;


5. that administrations should consider facilitating the migration of existing terrestrial networks and authorisations to the frequency arrangements described in the Annexes;



6. that administrations should implement key principles related to the co-existence with others services than MFCN as describe in Annex 5;



7. that this Decision enters into force onXXX;



8. that the preferred date for implementation of the Decision shall be XXX;



9. that CEPT administrations shall communicate the national measures implementing this Decision to the ECC Chairman and the Office when the Decision is nationally implemented.”



Note: 



Please check the Office documentation database http://www.ecodocdb.dk for the up to date position on the implementation of this and other ECC Decisions.


ANNEX 1:  Preferred Frequency arrangement for the 3400-3600 MHz band based on TDD



The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3400 MHz. 



If blocks need to be offset to accommodate other users, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum. It has to be noted that TDD in one extreme case also covers downlink only operation. 






ANNEX 2: alternative Frequency arrangement for the 3400-3600 MHz band based on FDD


The frequency arrangement is an FDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3410 MHz. The sub-band 3410-3490 MHz is used for the uplink, the sub-band 3510-3590 MHz is used for the downlink. The resulting duplex gap is 20 MHz (3490-3510 MHz).



If blocks need to be offset to accommodate other uses, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum.
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ANNEX 3: Harmonised frequency arrangement for the 3600-3800 MHz band based on TDD



The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3600 MHz.



If blocks need to be offset to accommodate other uses, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum. It has to be noted that TDD in one extreme case also covers downlink only operation. 






ANNEX 4: Least Restrictive Technical Conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, in the frequency bands 3400-3600 MHz and 3600-3800 MHz



The least restrictive technical conditions defined in this annex are in the form of a block-edge mask (BEM) applicable to MFCN base stations with different power levels (macro, micro, pico and femto base stations). The BEM has been derived to allow coexistence between MFCN applications in the 3400-3800MHz band. In addition, this annex includes an “additional base line” power limit for protection of military radiolocation systems below 3400MHz. 



To obtain a BEM for a specific block, the BEM elements that are defined in Table 1 are used as follows:



1. In-block power limit is used for the block assigned to the operator.



2. Transitional regions are determined, and corresponding power limits are used. The transitional regions may overlap with guard bands, in which case transitional power limits are used.



3. For remaining spectrum assigned to MFCN FDD or TDD, baseline power limits are used.



4. For remaining guard band spectrum, guard band power limits are used.



5. For spectrum below 3400 MHz, one of the “additional baseline” power limits is used.



In the tables below, PMax is the maximum carrier power for the base station in question, measured as e.i.r.p., and synchronized operation means operation of TDD in two different systems where no simultaneous UL and DL transmissions occur. The base station BEM as described below may be relaxed whenever there are bilateral agreements between operators.



Table 1: BEM elements



			BEM elements





			In-block


			Block for which the BEM is derived.





			Baseline


			Spectrum used for TDD and FDD UL and DL, except from the operator block in question and corresponding transitional regions.





			Transitional region


			For FDD DL blocks, the transitional region applies 0 to 10 MHz below and above the block assigned to the operator.



For TDD blocks, the transitional region applies 0 to 10 MHz below and above the block assigned to the operator. Transitional regions do not apply to TDD blocks allocated to other operators, unless networks are synchronised.



The transitional regions do not apply below 3400 MHz or above 3800 MHz.





			Guard bands


			The following guard bands apply in case of an FDD allocation: 



3400-3410, 3490-3510 (duplex gap) and 3590-3600 MHz 



In case of overlap between transitional regions and guard bands, transitional power limits are used.





			Additional baseline


			Below 3400 MHz








Table 2: In-block power limit



			BEM element


			Frequency range


			Power limit





			In-block


			Block assigned to the operator


			Not obligatory. 
In case an upper bound is desired by an administration, a value of which does not exceed 68 dBm/5 MHz per antenna may be applied. 



For femto base stations, the use of power control is mandatory in order to minimize interference to adjacent channels.








In case of TDD unsynchronized networks and no frequency separation of adjacent operators’ blocks, operators may be required to limit the power used in the upper or lower part of their assigned spectrum, to avoid interference due to limited selectivity in the interfered receiver. Assuming standard performance of the interfered receiver, the level that will ensure the protection of an adjacent operator block is equal to 4 dBm/5MHz e.i.r.p. per cell. This limit is applicable to the last adjacent TDD 5 MHz block of one operator. This limit may be relaxed whenever there are bilateral agreements between adjacent TDD unsynchronised operators.



Table 3: Baseline power limits



			BEM element


			Frequency range


			Power limit





			Baseline 


			FDD DL (3510-3590 MHz). Synchronized TDD blocks with the same UL/DL configuration (3400-3800 or 3600-3800 MHz). 


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna





			Baseline 


			FDD UL (3410-3490 MHz). Unsynchronised TDD blocks (3400-3800 or 3600-3800 MHz). 


			-34 dBm/5 MHz e.i.r.p. per cell








Table 4: Transitional region power limits



			BEM element


			Frequency range


			Power limit





			Transitional region


			-5 to 0 MHz offset from lower block edge 
0 to 5 MHz offset from upper block edge 


			Min(PMax – 40, 21) dBm/5 MHz 
e.i.r.p. per antenna





			Transitional region


			-10 to -5 MHz offset from lower block edge
5 to 10 MHz offset from upper block edge


			Min(PMax – 43, 15) dBm/5 MHz 
e.i.r.p. per antenna








Note: For TDD blocks the transitional region applies in case of synchronized adjacent blocks, and in-between adjacent TDD blocks that are separated by 5 or 10 MHz. The transition region does not extend below 3400 MHz or above 3800 MHz



Table 5: Guard band power limits for the FDD frequency arrangement



			BEM element


			Frequency range


			Power limit





			Guard band


			3400-3410 MHz


			-34 dBm/5 MHz e.i.r.p. per cell





			Guard band


			3490-3500 MHz


			-23 dBm/5 MHz e.i.r.p. per antenna





			Guard band


			3500-3510 MHz


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p.  per antenna





			Guard band


			3590-3600 MHz


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna








Table 6: Base station baseline power limits below 3400 MHz for country specific cases



			Case


			BEM element


			Frequency range


			Power limit





			A


			CEPT countries with military radiolocation systems below 3400 MHz


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation(1)


			-59 dBm/MHz e.i.r.p.(2)





			B


			CEPT countries with military radiolocation systems below 3400 MHz


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation(1)


			-50 dBm/MHz e.i.r.p.(2)





			C


			CEPT countries without adjacent band usage or with usage that does not need extra protection


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation


			Not applicable








(1) Administrations may choose to have a guard band below 3400 MHz. In that case the power limit may apply below the guard band only.



(2) Administrations may select the limit from case A or B depending on the level of protection required for the radar in the region in question.



Cases A, B and C can be applied per region or country so that the adjacent band may have different levels of protection in different geographical areas or countries, depending on the deployment of the adjacent band systems. In addition, the levels given in Table 6 are applicable only to outdoor cells. In case of indoor deployments, the levels can be relaxed on a case by case basis. Other mitigation measures like geographical separation, coordination on a case by case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures will be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.



Combination of BEM elements



The BEM elements as described above are combined to provide a BEM for a particular block following the five steps listed above. Figure 1 provides an example of such a combination of BEM elements for a FDD block in the lower part of the FDD DL spectrum. 
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Figure 1: Combined BEM elements for an FDD block starting at 3510 MHz



UE In-block requirement



This decision provides a recommended upper limit of 25 dBm for the in-block power of the terminals. 



This power limit is specified as e.i.r.p. for terminal stations designed to be fixed or installed and as TRP
 for terminal stations designed to be mobile or nomadic.



A tolerance of up to + 2 dB has been included in this limit, to reflect operation under extreme environmental conditions and production spread.



If administrations decide to establish that maximum value in the national regulation, they could still relax this limit under certain circumstances, for example for fixed terminals, providing that protection of other services, networks and applications is not compromised and cross-border obligations are fulfilled.



ANNEX 5:  Co-existence with other services than MFCN 


Coordination between MFCN and FSS or FS should be carried out on a case by case basis, since no single separation distance, guard band or signal strength limit can be provided. The services can be coordinated based on the same methodology as that which has been used for coordination between BWA and FSS or FS. 



The following key principles related to the coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations should be considered at national level or between neighbouring countries in order to ensure coordination between these systems: 



1. Frequency coordination is primarily concerned with local implementation, local propagation conditions and local licensed use of the shared band. This is best dealt with by national administrations;



2. Some administrations have effective co-ordination arrangements in place. The implementation of these guidelines is at the discretion of the national administrations to the extent this may help them;



3. The key objectives of co-ordination processes are maximising efficient use of the available spectrum for the benefit of the EU whilst protecting existing licensed uses of the band;



4. Coordination processes and associated protection should only apply to registered/licensed spectrum users;



5. Data exchange and coordination processes are mutual and reciprocal to all band users;



6. Data on registered use of the band should be available to all users under relevant legal protections and confidentiality obligations;



7. The coordination process must be both accurate and fast to enable all operators to efficiently plan spectrum utilisation and network deployments;



8. Operators should have access to registered band usage to maximise the successful coordination of spectrum through propagation modelling without physical measurement at the planning stage;



9. All parties are responsible for the efficient use of spectrum. In deploying new MFCN stations and new FSS Earth stations, operators should be cognisant of the need to minimise constraints on the other service;



10. These guidelines primarily relate to co-ordination within national boundaries. For the situation where MFCN  and FSS stations are within the territories of different administrations, the use of these guidelines within bilateral agreements may help to expedite cross border co-ordination[1];



11. All parties should undertake reasonable efforts to successfully complete the coordination exercise as quickly as possible;



12. Either party has the inherent right to refer the co-ordination to the relevant NRA(s) if agreement cannot be reached.



For coexistence with BWA, it is assumed that BWA systems are similar to MFCN systems and that BWA can co-exist under the new BEM licensing regime. It should however be noted that BWA systems compliant to the former technical characteristics (as defined in ECC Recommendation (04)05)) may suffer interference from MFCN systems compliant with the BEM described above. The BWA UL needs to be protected from MFCN DL interference in the same way as a MFCN UL is protected. This can be achieved by frequency separation, or by applying the appropriate BEM elements as described above.



As a consequence of the above, a transitional phase could be considered during which previous and new technical characteristics should coexist. During this transitional phase, new authorisations shall be based on the new technical characteristics. This transitional phase may only apply in countries (and possibly neighbouring countries) where a BWA network has been effectively deployed and has not been updated with the new technical characteristics.



In some CEPT countries military radiolocation systems that are deployed below 3400 MHz need a fixed limit for protection from base station interference (cases A and B in Table 6 – ANNEX 4). Other mitigation measures like geographical separation, coordination on a case by case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures may be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.



ECC Decision (11)06









3400 MHz









3600 MHz









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5









5














� Comparable technical specifications to those given in this ECC Decision are given in Commission Decision 2008/411/EC. EU Member States and, if so approved by the EEA Joint Committee, Iceland, Liechtenstein and Norway are obliged to implement the EC Decision.




� TRP is a measure of how much power the antenna actually radiates. The TRP is defined as the integral of the power transmitted in different directions over the entire radiation sphere. E.i.r.p. and TRP are equivalent for isotropic antennas.




[1] For cross-border coordination with non-EU administrations not listed in the 5.430A footnote of RR the provisions of this footnote should be taken into account.
















UK Consultation response to revised ECC Decision.docx

UK Consultation response to revised ECC Decision (11)06:


 


The UK supports the development of the revised ECC Decision (11)06 to update the harmonised technical conditions to accommodate developments in wireless broadband access technologies. The UK would like to comment in particular on the in-band power levels.


 


The Ministry of Defence (MoD) is preparing to release 190 MHz of radio spectrum in these bands to Ofcom to conduct an award process1. 


The spectrum being made available comprises: 


 


• 2.3 GHz band: 40 MHz of spectrum between 2350 and 2390 MHz and 


• 3.4 GHz band: 150 MHz of spectrum above 3410 MHz and below 3600 MHz


Our intention is to proceed with an award of licences to use these frequencies as soon as is practical - consistent with our duties and obligations, and subject to evidence provided by stakeholders in their interest in acquiring access to these frequencies.


 


We plan to publish a Consultation in the New Year detailing our compatibility analysis and proposed technical conditions for the two bands. Whilst CEPT work supports up to 68 dBm / 5 MHz we do not believe that a higher level mitigates the risk of interference to MOD and other government uses in adjacent bands and radar systems in the 2.7 to 3.1 GHz band. We propose that the 3.4GHz licences to have the in-block power limit of 65 dBm / 5 MHz EIRP per antenna. A higher EIRP in the 3.4 GHz band, would require additional co-ordination requirements around a number of users.


 


Therefore we propose that the text in Table 2 of Annex 4 should read to be consistent with the draft Commission Decision and allow us to licence at a slightly reduced power level or 65 dBm / 5MHz. Therefore we propose the text:


 


“In case an upper bound is desired by an administration, a value of 68 dBm/5 MHz per antenna may be applied.”


 


should be changed to:



“In case an upper bound is desired by an administration, a value of which does not exceed 68 dBm/5 MHz per antenna may be applied.”


 


 


In the UK, we intend to make available, subject to our own Consultation process,  fixed or installed terminals to be licensed to have an EIRP of up to 35 dBm / 5 MHz in line with the power level allowed for similar systems within the 2.6 GHz band (terminals that use a total power below 25 dBm would be license exempt). Our analysis shows this is an appropriate limit.


 


Annex 4 of the revised ECC Decision (11)06 states the maximum in-block power as 25 dBm TRP for mobile terminals and 25 dBm EIRP for fixed or installed terminals.


 


We believe that the text within the ECC Decision (11)06, within Annex 4, should be changed so that it clearly allows for this possibility and so aligns with the text within Part C of the Annex to the draft Commission Decision.


 


Therefore we propose the text:


 


“If administrations decide to establish that maximum value in the national regulation, they could still relax this limit in certain scenarios, for example for fixed UEs in rural areas, providing that protection of other services, networks and applications is not compromised and cross-border obligations are fulfilled.”


should change to: 


 


“If administrations decide to establish that maximum value in the national regulation, they could still relax this limit under certain circumstances, for example for fixed terminals, providing that protection of other services, networks and applications is not compromised and cross-border obligations are fulfilled..”


 


Attached to this email is a copy of the ECC Decision (11)06 that is out to consultation with our suggested edits included.


[bookmark: _GoBack]
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ELECTRONIC COMMUNICATIONS COMMITTEE



Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz



Approved 09 December 2011



Amended XX XX XXXX


EXPLANATORY MEMORANDUM



1 INTRODUCTION



The harmonised frequency arrangements for the 3400-3800 MHz band in this ECC Decision are intended to facilitate high data rate mobile/fixed communications networks (MFCN) including International Mobile Telecommunications (IMT) services supported by larger channel bandwidths as an evolution to the existing framework without the consequential requirement for a replacement of systems based on the existing regulatory framework. It aims at providing the basis to the mobile industry and administrations to respond to the growth of mobile broadband and technological developments for wider channel bandwidths and increased data rates. 



Since WRC-07, the 3400-3600 MHz band has been allocated on a primary basis to the mobile, except aeronautical mobile, service and identified for IMT in almost all CEPT member countries. 



The term IMT covers IMT-2000 and IMT-Advanced systems.  A wide range of systems are defined: 6 IMT-2000 radio interfaces and 2 IMT-Advanced radio interfaces ensuring a competitive environment. 



Recommendation ITU-R M.1036 (on frequency arrangements for implementation of the terrestrial component of IMT) will be revised to include, among others, the arrangement(s) for the 3400-3600 MHz band.



In parallel, the IMT-Advanced process is on-going in ITU-R, in cooperation with standardisation organisations.



The former ERO carried out a survey in 2008 which found diverse implementation of BWA/FWA within 3400-3800 MHz in CEPT countries, including some IMT systems. This is reflected in various licensing coverages (national, regional), various frequency blocks choices (different portions of the 3400-3800 MHz). Moreover, the paired blocks are used in TDD mode.



In so far as is practicable, these frequency arrangements are intended to be technology neutral and capable of facilitating competitive provision of services using a range of technologies and modes (fixed, nomadic and mobile) with sufficient flexibility to accommodate current wireless broadband services deployed in the band. 



2 BACKGROUND 



In addition to this ECC Decision, the following CEPT regulatory framework is in force for broadband and fixed wireless access systems (BWA/FWA) in the 3400-3800 MHz band:



· The ECC/REC/(04)05, that offers guidelines for accommodation and assignment of multipoint fixed wireless systems in the frequency bands 3400-3600 MHz and 3600-3800 MHz;



· The ECC/DEC/(07)02, on availability of frequency bands between 3400-3800 MHz for the harmonised implementation of Broadband Wireless Access systems (BWA). This Decision refers to ECC Recommendation (04)05 for frequency arrangements..


ECC developed the following CEPT reports in response to EC Mandates:



· CEPT Report 015 in response to the first EC Mandate on 3400-3800 MHz (issued in 2006)


· CEPT Report 049 in response to the second EC Mandate on 3400-3800 MHz (issued in 2012)    





CEPT conducted additional analysis to determine whether the existing least restrictive technical conditions (BEM – Block Edge Masks) are suitable also for the high data rate IMT services supported by larger channel bandwidths as foreseen in the context of this ECC Decision and concluded on the need to develop new BEM. ECC studied the least restrictive technical conditions (BEM) suitable for MFCN, including IMT, in the 3400-3800 MHz (ECC Report 203). This ECC Report served as the basis for drafting the relevant parts of CEPT Report 049 in response to Task 1 of the second EC Mandate.    


Consistency is ensured with the development of the ITU-R band plan in the bands 3400-3600 MHz.



CEPT considered the band 3400-3800 MHz as two separate bands: 



1. a lower band 3400-3600 MHz and



2. an upper band 3600-3800 MHz.



In this ECC Decision, CEPT took into account the two possible duplex modes, Frequency Division Duplex (FDD) and Time Division Duplex (TDD). In the case of a TDD operation, it is beneficial to synchronise the TDD networks of different operators to avoid restricted blocks / guard bands between operators and therefore to facilitate an efficient use of spectrum. CEPT noted the lack of interest from industry for an FDD arrangement in the 3600-3800 MHz frequency band. 



CEPT took into account existing CEPT results on coexistence with other services and the potential impact on these services, such as FSS usage, in these bands. 



The implementation of this ECC Decision will encompass different stages at the national level (e.g. national consultation processes and update of existing authorisations as required) with a varying complexity depending on the legal and regulatory framework of each country.



3 REQUIREMENT FOR AN ECC DECISION 



The ECC recognises that implementation of MFCN including IMT systems providing high data rate applications in the band 3400-3800 MHz based on a harmonised frequency arrangement will maximise the opportunities and benefits for end users and society, will benefit capital expenditure for operators, reduce development and implementation costs of manufacturing equipment and will secure future long terms investments by providing economies of scale. A harmonised frequency arrangement will reduce complexity in cross border coordination. The opportunity to utilize larger channel bandwidths will assist the provision of high data rates for IMT (especially with IMT-Advanced).



The ECC recognises that for the continuation of the successful development of MFCN including IMT, the regulatory framework needs to provide the confidence and certainty for industry to make the necessary investment. ECC recognises that administrations need flexibility to adapt their use of the bands 3400-3600 / 3600-3800 MHz to national circumstances. Any transition from legacy systems to future systems would be managed at national level. Such national measures may need to be studied (e.g. refarming of the band, planning of renewal or extension of authorisations etc.). Moreover, the framework defined by this ECC Decision does not supersede the BWA/FWA framework. Instead, it aims at supplementing this framework to facilitate high data rate services supported by larger channel bandwidths as an evolution to the existing framework without the consequential requirement to replace systems that are based on the existing regulatory framework.



ECC Decision of 9 December 2011 on harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz (ECC/DEC/(11)06)



“The European Conference of Postal and Telecommunications Administrations,



considering



a) that WRC-07 allocated the band 3400-3600 MHz to the Mobile, except Aeronautical Mobile, Service on a primary basis in a large number of countries in Region 1 subject to provisions of RR 5.430A;



b) that RR 5.430A also identifies the 3400-3600 MHz band for IMT;



c) that the 3400-3500 MHz and 3500-3600 MHz bands have been allocated to the Mobile Service and identified for IMT in some countries of Region 3 (RR 5.432A, 5.432B and 5.433A);



d) that the 3500-3600 MHz band is allocated to the Mobile, except Aeronautical Mobile, Service on a primary basis in Region 2, and that the 3400-3500 MHz band is allocated on a primary basis to the Mobile, except Aeronautical Mobile, Service in some countries of Region 2 and to the Mobile Service on a secondary basis in the rest of Region 2;



e) that the 3600-3800 MHz band is allocated to the Mobile Service in Region 1 on a secondary basis in the Radio Regulations and not identified for IMT;



f) that in the European Table of Frequency Allocations (ERC Report 25) the major use or major interest in CEPT member countries in the 3400-3800 MHz band is the Mobile Service on a primary basis;



g) that “mobile/fixed communications networks” (MFCN) for the purpose of this Decision includes IMT and other communications networks in the mobile and fixed services;



h) that IMT covers both IMT-2000 and IMT-Advanced, as defined in Resolution ITU-R 56 (Naming for International Mobile Telecommunications);



i) that detailed specifications of IMT radio interfaces are described in Recommendation ITU-R M.1457 for IMT-2000 and Recommendation ITU-R M. 2012 for IMT-Advanced;



j) that a harmonised frequency arrangement facilitates economies of scale resulting in the availability of affordable equipment;



k) that the designation of a frequency band for a specific application does not prevent the designation of the same frequency band for other applications;



l) that the bands 3400-3600MHz and 3600-3800 MHz are allocated to the Fixed-Satellite Service (space-to-Earth) on a primary basis in the Radio Regulations and are used in some CEPT countries for that service;



m) that the band 3400 MHz to 3410 MHz is identified in ERC Report 25 for airborne radars;



n) that in some CEPT countries the band 3400 MHz to 3410 MHz is not available for MFCN due to use by land, airborne and naval military radars;



o) that the use of the band 3400-3600 MHz and the band 3600-3800 MHz for Fixed Satellite Service (FSS) varies between these frequency bands. The band 3600-3800 MHz is used for FSS more heavily than the band 3400-3600 MHz;



p) that there could be differences in the market demand for spectrum for MFCN, in different CEPT countries, which could lead to different timescales for the introduction of MFCN within the bands 3400- 3600 MHz and 3600-3800 MHz;



q) that ECC Decision (07)02 designates spectrum “for BWA deployment within the band 3400-3600 MHz and/or 3600-3800 MHz, subject to market demand and with due consideration of other services deployed in these bands” and will be subject to a review by 2012;



r) that ECC Recommendation (04)05 provides “guidelines for accommodation and assignment of multipoint fixed wireless systems in frequency bands 3400-3600 MHz and 3600-3800 MHz”;



s) that in some CEPT countries parts of the bands 3400-3600 MHz and/or 3600-3800 MHz are already used for BWA, FWA and IMT systems;



t) that global roaming is facilitated by common frequency arrangements and measures for free circulation for IMT terminals;



u) that wider channel bandwidths such as 10, 20 and 40 MHz or more that could be accommodated in the bands 3400-3600 MHz and 3600-3800 MHz will enable higher data rates;



v) that spectrum licensed for MFCN is generally assigned in multiples of 5MHz, except where this is not possible, e.g. due to the presence of existing users;



w) that measures might be needed to ensure coexistence between unsynchronized TDD networks in adjacent blocks (e.g. additional filtering, site coordination, restricted blocks/guardbands);



x) that in case of TDD networks in the same geographical area, it may be beneficial to synchronise them (frame timing and/or uplink/downlink timeslot ratio) or add filtering to base stations, to improve the efficient usage of spectrum by avoiding restricted blocks/guardbands between their networks; an advantage of TDD compared to FDD is to have a freedom to adjust the uplink/downlink ratio, however, aligning the uplink/downlink timeslot ratio requires agreement between the involved network operators and may thus reduce their freedom to adjust the uplink/downlink ratio to respond to traffic demand;



y) that the synchronisation of TDD networks of different operators can be managed at national level (e.g. voluntary agreement between operators or national regulatory measures);



z) that studies on sharing between IMT and the Fixed Satellite Service have been carried out by ITU-R, (see Report ITU-R M.2109);



aa) that TDD allows more efficient spectrum use when taking into account existing fixed satellite usage in case of geographical sharing;



ab) that in some CEPT countries, the deployment of networks will need a bilateral agreement concerning the use of stations in the mobile service in one country and stations of other primary services in a neighbouring country (e.g. Earth stations of the fixed satellite service) (see RR 5.430A for the band 3400-3600 MHz);



ac) that in EU/EFTA countries the radio equipment that is under the scope of this Decision shall comply with the R&TTE Directive; Conformity with the essential requirements of the R&TTE Directive may be demonstrated by compliance with the applicable harmonised European standard(s) or by using the other conformity assessment procedures set out in the R&TTE Directive;



ad) that a separate ECC Report is planned covering measures to facilitate coexistence between adjacent TDD networks (e.g. synchronisation, additional filtering, site coordination, restricted blocks/ guardbands);



ae) 


af) 


ag) that although there are licensed paired frequency arrangements in many CEPT countries, TDD systems are currently used in a number of those countries in the band 3400 - 3600 MHz due to the better availability of TDD systems;



ah) that TDD may allow more flexible accommodation of current use of the frequency bands by other services;



ai) that least restrictive technical conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, in the frequency bands 3400-3600 MHz and 3600-3800 MHz are developed in the ECC report 203;



aj) that coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations could be required at national level or between neighbouring administrations.


ak) that CEPT Report 49 and ECC Report 203 conclude that  coordination (including if needed power limitation and separation distance) between MFCN and other systems and services should be carried out on a case by case basis due to the diversity of interference scenarios. 



al) that maximum unwanted emission levels from MFCN base stations have been determined to protect  military radiolocation systems deployed below 3400 MHz, while noting that other mitigation measures (e.g., geographical separation, coordination or additional guard band) may be needed on a case by case basis.  



am) that a transitional period may be necessary during which previous networks (BWA) and new networks (MFCN) with different technical characteristics coexist. 


an) that CEPT report 49 and ECC Report 203 conclude that BWA and MFCN systems can co-exist under the new BEM licensing regime, but that care should be taken to avoid interference to BWA systems, e.g. by applying the appropriate frequency separation or MFCN BEM elements. 


ao) that in the case of unsynchronized TDD networks, different licensing approaches may be applied by administrations to avoid interference between adjacent operators (e.g guard band between the block edges of two adjacent operators, to enable sufficient roll-off of filters to meet the baseline or power limitation in the upper or lower part of the assigned blocks);


DECIDES



1. that CEPT administrations shall designate the frequency bands 3400-3600 MHz and 3600-3800 MHz on a non-exclusive basis to mobile/fixed communications networks (MFCN), without prejudice to the protection and continued operation of other existing users in these bands;



2.  that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band should follow the preferred frequency arrangement given in Annex 1 (TDD) or the alternative frequency arrangement given in Annex 2 (FDD); 



3. 


4. that administrations wishing to implement MFCN (including IMT) in the 3600-3800 MHz band should adhere to the harmonised frequency arrangement given in Annex 3 (TDD);


5. that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band and in the 3600-3800 MHz band should follow the least restrictive technical conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, given in Annex 4;


6. that administrations should consider facilitating the migration of existing terrestrial networks and authorisations to the frequency arrangements described in the Annexes;


7. that administrations should implement key principles related to the co-existence with others services than MFCN as described in Annex 5;


8. that this Decision enters into force onXXX;



9. that the preferred date for implementation of the Decision shall be XXX;



10. that CEPT administrations shall communicate the national measures implementing this Decision to the ECC Chairman and the Office when the Decision is nationally implemented.”



Note: 



Please check the Office documentation database http://www.ecodocdb.dk for the up to date position on the implementation of this and other ECC Decisions.


ANNEX 1:  Preferred Frequency arrangement for the 3400-3600 MHz band based on TDD



The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3400 MHz. 



If blocks need to be offset to accommodate other users, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum. It has to be noted that TDD in one extreme case also covers downlink only operation. 






ANNEX 2: alternative Frequency arrangement for the 3400-3600 MHz band based on FDD


The frequency arrangement is an FDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3410 MHz. The sub-band 3410-3490 MHz is used for the uplink, the sub-band 3510-3590 MHz is used for the downlink. The resulting duplex gap is 20 MHz (3490-3510 MHz).



If blocks need to be offset to accommodate other uses, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum.
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ANNEX 3: Harmonised frequency arrangement for the 3600-3800 MHz band based on TDD



The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3600 MHz.



If blocks need to be offset to accommodate other uses, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum. It has to be noted that TDD in one extreme case also covers downlink only operation. 






ANNEX 4: 


Least Restrictive Technical Conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, in the frequency bands 3400-3600 MHz and 3600-3800 MHz



The least restrictive technical conditions defined in this annex are in the form of a block-edge mask (BEM) applicable to MFCN base stations with different power levels (macro, micro, pico and femto base stations). The BEM has been derived to allow coexistence between MFCN applications in the 3400-3800MHz band. In addition, this annex includes an “additional base line” power limit for protection of military radiolocation systems below 3400MHz. 



To obtain a BEM for a specific block, the BEM elements that are defined in Table 1 are used as follows:



1. In-block power limit is used for the block assigned to the operator.



2. Transitional regions are determined, and corresponding power limits are used. The transitional regions may overlap with guard bands, in which case transitional power limits are used.



3. For remaining spectrum assigned to MFCN FDD or TDD, baseline power limits are used.



4. For remaining guard band spectrum, guard band power limits are used.



5. For spectrum below 3400 MHz, one of the “additional baseline” power limits is used.



In the tables below, PMax is the maximum carrier power for the base station in question, measured as e.i.r.p.,. The base station BEM as described below may be relaxed whenever there are bilateral agreements between operators.


Synchronised operation means “operation of TDD in two different systems, where no simultaneous uplink and downlink occur”, as defined by current standardisation More precisely, this means:



· synchronizing the beginning of the frame;



· configuring compatible frame structures.



BEM elements



			BEM elements





			In-block


			Block for which the BEM is derived.





			Baseline


			Spectrum used for TDD and FDD UL and DL, except from the operator block in question and corresponding transitional regions.





			Transitional region


			For FDD DL blocks, the transitional region applies 0 to 10 MHz below and above the block assigned to the operator.



The transitional region for TDD block applies 0 to 10 MHz below and 0 to 10 MHz above the block assigned to the operator. Transitional regions apply for unwanted emissions into TDD blocks allocated to other operators only if the networks are synchronised. For unsynchronized TDD-networks baseline levels apply.


The transitional regions do not apply below 3400 MHz or above 3800 MHz.





			Guard bands


			The following guard bands apply in case of an FDD allocation: 



3400-3410, 3490-3510 (duplex gap) and 3590-3600 MHz 



In case of overlap between transitional regions and guard bands, transitional power limits are used.





			Additional baseline


			Baseline power limits below 3400 MHz








Table 2: In-block power limit



			BEM element


			Frequency range


			Power limit





			In-block


			Block assigned to the operator


			Not obligatory. 
In case an upper bound is desired by an administration, a value of 68 dBm/5 MHz per antenna may be applied. 



For femto base stations, the use of power control is mandatory in order to minimize interference to adjacent channels.








In the case of unsynchronized TDD networks, the compliance of two adjacent operators with the BEM requirements could be achieved by introducing frequency separation (e.g. through the authorisation process at national level) between the block edges of both operators.  



Alternatively, administrations may introduce so called restricted channels. Operators would then be required to limit the power used in the upper or lower part of their assigned spectrum, to limit the interference due to the selectivity of the adjacent operator’s receiver. Assuming standard performance of the interfered receiver, an in-block level of 4 dBm/5MHz e.i.r.p. per cell may be used. This limit would be applied to the upper- or lowermost 5 MHz block of an operator to protect the adjacent operator, and may be relaxed in case of bilateral agreements between operators. 



If the restricted channel solution is selected, the requirements of another operator’s out-of-block emissions into this restricted channel may also be relaxed, e.g. so that the transitional level applies. If the requirements on emissions from other operators are not relaxed, the baseline requirement must be met already at the edge of the restricted channel. In this case an adjacent operator may need to apply an internal guard band for the filter roll-off.


Table 3: Baseline power limits



			BEM element


			Frequency range


			Power limit





			Baseline 


			FDD DL (3510-3590 MHz). Synchronized TDD blocks(3400-3800 or 3600-3800 MHz). 


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna





			Baseline 


			FDD UL (3410-3490 MHz). Unsynchronised TDD blocks (3400-3800 or 3600-3800 MHz). 


			-34 dBm/5 MHz e.i.r.p. per cell








Table 4: Transitional region power limits



			BEM element


			Frequency range


			Power limit





			Transitional region


			-5 to 0 MHz offset from lower block edge 
0 to 5 MHz offset from upper block edge 


			Min(PMax – 40, 21) dBm/5 MHz 
e.i.r.p. per antenna





			Transitional region


			-10 to -5 MHz offset from lower block edge
5 to 10 MHz offset from upper block edge


			Min(PMax – 43, 15) dBm/5 MHz 
e.i.r.p. per antenna








Note: For TDD blocks the transitional region applies in case of synchronized adjacent blocks, and in-between adjacent TDD blocks that are separated by 5 or 10 MHz (the size of this guard band has to be chosen) The transition region does not extend below 3400 MHz or above 3800 MHz



Table 5: Guard band power limits for the FDD frequency arrangement



			BEM element


			Frequency range


			Power limit





			Guard band


			3400-3410 MHz


			-34 dBm/5 MHz e.i.r.p. per cell





			Guard band


			3490-3500 MHz


			-23 dBm/5 MHz e.i.r.p. per antenna





			Guard band


			3500-3510 MHz


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p.  per antenna





			Guard band


			3590-3600 MHz


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna








Table 6: Base station additional baseline power limits below 3400 MHz for country specific cases



			Case


			BEM element


			Frequency range


			Power limit





			A


			CEPT countries with military radiolocation systems below 3400 MHz


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation(1)


			-59 dBm/MHz e.i.r.p.(2)





			B


			CEPT countries with military radiolocation systems below 3400 MHz


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation(1)


			-50 dBm/MHz e.i.r.p.(2)





			C


			CEPT countries without adjacent band usage or with usage that does not need extra protection


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation


			Not applicable








(1) Administrations may choose to have a guard band below 3400 MHz. In that case the power limit may apply below the guard band only.



(2) Administrations may select the limit from case A or B depending on the level of protection required for the radar in the region in question.


Cases A, B and C can be applied per region or country so that the adjacent band may have different levels of protection in different geographical areas or countries, depending on the deployment of the adjacent band systems. In addition, the levels given in Table 6 are applicable only to outdoor cells. In case of indoor deployments, the levels can be relaxed on a case by case basis. Other mitigation measures like geographical separation, coordination on a case by case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures will be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.



Combination of BEM elements



The BEM elements as described above are combined to provide a BEM for a particular block following the five steps listed above. Figure 1 provides an example of such a combination of BEM elements for a FDD block in the lower part of the FDD DL spectrum. 
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Figure 1: Combined BEM elements for an FDD block starting at 3510 MHz



UE In-block requirement



This decision provides a recommended upper limit of 25 dBm for the in-block power of the terminals. 



This power limit is specified as e.i.r.p. for terminal stations designed to be fixed or installed and as TRP
 for terminal stations designed to be mobile or nomadic.



A tolerance of up to + 2 dB has been included in this limit, to reflect operation under extreme environmental conditions and production spread.



If administrations decide to establish that maximum value in the national regulation, they could still relax this limit in certain scenarios, for example for fixed UEs in rural areas, providing that protection of other services, networks and applications is not compromised and cross-border obligations are fulfilled.


ANNEX 5:  Co-existence with other services than MFCN 


Coordination between MFCN and FSS or FS should be carried out on a case by case basis, since no single separation distance, guard band or signal strength limit can be provided. The services can be coordinated based on the same methodology as that which has been used for coordination between BWA and FSS or FS. 



The following key principles related to the coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations should be considered at national level or between neighbouring countries in order to ensure coordination between these systems: 



1. Frequency coordination is primarily concerned with local implementation, local propagation conditions and local licensed use of the shared band. This is best dealt with by national administrations;



2. Some administrations have effective co-ordination arrangements in place. The implementation of these guidelines is at the discretion of the national administrations to the extent this may help them;



3. The key objectives of co-ordination processes are maximising efficient use of the available spectrum for the benefit of the EU whilst protecting existing licensed uses of the band;



4. Coordination processes and associated protection should only apply to registered/licensed spectrum users;



5. Data exchange and coordination processes are mutual and reciprocal to all band users;



6. Data on registered use of the band should be available to all users under relevant legal protections and confidentiality obligations;



7. The coordination process must be both accurate and fast to enable all operators to efficiently plan spectrum utilisation and network deployments;



8. Operators should have access to registered band usage to maximise the successful coordination of spectrum through propagation modelling without physical measurement at the planning stage;



9. All parties are responsible for the efficient use of spectrum. In deploying new MFCN stations and new FSS Earth stations, operators should be cognisant of the need to minimise constraints on the other service;



10. These guidelines primarily relate to co-ordination within national boundaries. For the situation where MFCN  and FSS stations are within the territories of different administrations, the use of these guidelines within bilateral agreements may help to expedite cross border co-ordination[1];



11. All parties should undertake reasonable efforts to successfully complete the coordination exercise as quickly as possible;



12. Either party has the inherent right to refer the co-ordination to the relevant NRA(s) if agreement cannot be reached.



For coexistence with BWA, it is assumed that BWA systems are similar to MFCN systems and that BWA can co-exist under the new BEM licensing regime. It should however be noted that BWA systems compliant to the former technical characteristics (as defined in ECC Recommendation (04)05)) may suffer interference from MFCN systems compliant with the BEM described above. The BWA UL needs to be protected from MFCN DL interference in the same way as a MFCN UL is protected. This can be achieved by frequency separation, or by applying the appropriate BEM elements as described above.



As a consequence of the above, a transitional phase could be considered during which previous and new technical characteristics should coexist. During this transitional phase, new authorisations shall be based on the new technical characteristics. This transitional phase may only apply in countries (and possibly neighbouring countries) where a BWA network has been effectively deployed and has not been updated with the new technical characteristics.



In some CEPT countries military radiolocation systems that are deployed below 3400 MHz need a fixed limit for protection from base station interference (cases A and B in Table 6 – ANNEX 4). Other mitigation measures like geographical separation, coordination on a case by case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures may be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.
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� Comparable technical specifications to those given in this ECC Decision are given in Commission Decision 2008/411/EC. EU Member States and, if so approved by the EEA Joint Committee, Iceland, Liechtenstein and Norway are obliged to implement the EC Decision.




� TRP is a measure of how much power the antenna actually radiates. The TRP is defined as the integral of the power transmitted in different directions over the entire radiation sphere. E.i.r.p. and TRP are equivalent for isotropic antennas.




[1] For cross-border coordination with non-EU administrations not listed in the 5.430A footnote of RR the provisions of this footnote should be taken into account.
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Comments on ECC Decision (11)06


0
Sources


Administration/Company/Entity: ANFR


Name and Appointment of contributor: Arnaud Guerin


1 
General Comments



France welcomes the opportunity to provide comments on the ECC Decision (11)06. 


At high level, France supports the draft ECC Decision (11)06, but has several comments on the decision.



2
Proposals related to the ECC Deliverables



[Note: proponents are invited to use the following table to provide comments. It is also possible to provide as an annex the proposals with track changes and related justifications.]


			Comment number


			Section number/ Clause


			Paragraph Figure/ Table


			Type of comment (General/ Technical/Editorial)


			COMMENTS


			Proposed change





			1


			Considering


			ee)


ff)


			General


			A preferential frequency arrangement based on TDD was approved by ECC 


			Delete those two considerings





			2





			considering


			jj)


			Editorial


			Delete “key principles related to the” and replace “applicable” by “required”






			· that coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations could be required at national level or between neighbouring administrations.





			3


			considering


			kk)


			General


			Add within brackets after coordination :“including if needed power limitation and separation distance”


Delete from “furthermore” until the end of the considering.


			· that CEPT Report 49 and ECC Report 203 conclude that  coordination (including if needed power limitation and separation distance) between MFCN and other systems and services should be carried out on a case by case basis due to the diversity of interference scenarios. 





			4


			considering


			ll)


			General


			Replace “fixed limits for protection from base station interference have been determined to protect” by “maximum unwanted emission levels from MFCN base stations have been determined for”


			· that maximum unwanted emission levels from MFCN base stations have been determined to protect  military radiolocation systems deployed below 3400 MHz, while noting that other mitigation measures (e.g., geographical separation, coordination or additional guard band) may be needed on a case by case basis.  









			5


			considering


			mm)


			General


			Replace “phase” by “period” and divide the considering into 2 considerings


			· that a transitional period may be necessary during which previous networks (BWA) and new networks (MFCN) with different technical characteristics coexist. 


· that CEPT report 49 and ECC Report 203 conclude that BWA and MFCN systems can co-exist under the new BEM licensing regime, but that care should be taken to avoid interference to BWA systems, e.g. by applying the appropriate frequency separation or MFCN BEM elements. 









			6


			considering


			oo)


			General


			Replace:



“through the introduction of a separation” by “guard band”, 



“by limiting the power use” by “power limitation”,


“spectrum to different operators” by “blocks”


			· that in the case of unsynchronized TDD networks, different licensing approaches may be applied by administrations to avoid interference between adjacent operators (e.g guard band between the block edges of two adjacent operators, to enable sufficient roll-off of filters to meet the baseline or power limitation in the upper or lower part of the assigned blocks);





			7


			Decide


			2


			General


			Delete “taking into account considering ee) above”, as France proposed to delete this considering


			· that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band should follow the preferred frequency arrangement given in Annex 1 (TDD) or the alternative frequency arrangement given in Annex 2 (FDD); 





			8


			Annex 4


			3rd paragraph


			General


			Delete “and synchronized operation means operation of TDD in two different systems where no simultaneous UL and DL transmissions occur” add as a new paragraph after, the definition comes from 3GPP in TS 37.104 section 3.1


			add as a new paragraph after this paragraph :



“Synchronised operation means “operation of TDD in two different systems, where no simultaneous uplink and downlink occur”, as defined by standardisation. More precisely, this means:



· synchronizing the beginning of the frame;



· configuring compatible frame structures.”








			9


			Annex 4


			Table1


			General


			Replace the second paragraph of the transitional region part by “The transitional region for TDD block applies 0 to 10 MHz below and 0 to 10 MHz above the block assigned to the operator. Transitional regions apply for unwanted emissions into TDD blocks allocated to other operators only if the networks are synchronised. For unsynchronized TDD-networks baseline levels apply”


			Transitional region


			For FDD DL blocks, the transitional region applies 0 to 10 MHz below and above the block assigned to the operator.



The transitional region for TDD block applies 0 to 10 MHz below and 0 to 10 MHz above the block assigned to the operator. Transitional regions apply for unwanted emissions into TDD blocks allocated to other operators only if the networks are synchronised. For unsynchronized TDD-networks baseline levels apply.The transitional regions do not apply below 3400 MHz or above 3800 MHz.





			10


			Annex 4


			Table 1
Line additional baseline


			General


			Specify that the baseline under 3400 MHz 


			Additional baseline


			 Baseline limits below 3400 MHz





			11


			Annex 4


			Text under table 2


			General


			Replace the paragraph under table 2 by the proposed text


			In the case of unsynchronized TDD networks, the compliance of two adjacent operators with the BEM requirements could be achieved by introducing frequency separation (e.g. through the authorisation process at national level) between the block edges of both operators.  



Alternatively, administrations may introduce so called restricted channels. Operators would then be required to limit the power used in the upper or lower part of their assigned spectrum, to limit the interference due to the selectivity of the adjacent operator’s receiver. Assuming standard performance of the interfered receiver, an in-block level of 4 dBm/5MHz e.i.r.p. per cell may be used. This limit would be applied to the upper- or lowermost 5 MHz block of an operator to protect the adjacent operator, and may be relaxed in case of bilateral agreements between operators. 



If the restricted channel solution is selected, the requirements of another operator’s out-of-block emissions into this restricted channel may also be relaxed, e.g. so that the transitional level applies. If the requirements on emissions from other operators are not relaxed, the baseline requirement must be met already at the edge of the restricted channel. In this case an adjacent operator may need to apply an internal guard band for the filter roll-off





			12


			Annex 4


			Table 3


			General


			This definition is inexact


			Delete “with the same UL/DL configuration”





			13


			Annex 4


			Note under Table 4


			General


			The size of the transitional region is not specified anywhere


			Add after at the ned of the 1st sentence : “(the size of this guard band has to be chosen)”





			14


			Annex 4


			Table 4 title


			General


			Add “additional” to the title


			· “ Base station additional base line “
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Comments on ECC Deliverable DEC(11)06


“Draft amended ECC DEC (11)06 – Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz”



0
Sources


Administration/Company/Entity: Germany


Name and Appointment of contributor: Christoph Hildebrand, BNetzA


1 
General Comments



Germany generally supports the amendments in the revision of ECC/DEC/(11)06.


However, some editorials and general comments can be found below and in the attached document.



2
Proposals related to the ECC Deliverables



[Note: proponents are invited to use the following table to provide comments. It is also possible to provide as an annex the proposals with track changes and related justifications.]


			Comment number


			Section number/ Clause


			Paragraph Figure/ Table


			Type of comment (General/ Technical/Editorial)


			COMMENTS


			Proposed change





			D/1


			Main body of the document





			


			Editorial


			Several editorial changes throughout the main body of the document.


			The proposed changes are made in track change mode and marked in turquoise.





			D/2


			3


			considering q)


			General


			Since 2012 lies already in the past there is no further need for this reference to the review and it should be removed.


			subject to market demand and with due consideration of other services deployed in these bands”;





			D/3


			3


			considering w) and nn)


			Editorial


			These two considerings both cover the unsynchronised TDD issue and may therefore be combined.



Either through putting considering nn) right after considering w) or by merging them as follows:






			w)
that measures might be needed to ensure coexistence between unsynchronized TDD networks in adjacent blocks (e.g. additional filtering, site coordination, restricted blocks/guardbands) and different licensing approaches may be applied by administrations to avoid interference between adjacent operators (e.g. through the introduction of a separation between the block edges of two adjacent operators, to enable sufficient roll-off of filters to meet the baseline or by limiting the power used in the upper or lower part of the assigned spectrum to different operators);
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ELECTRONIC COMMUNICATIONS COMMITTEE



Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz



Approved 09 December 2011



Amended XX XX XXXX


EXPLANATORY MEMORANDUM



1 INTRODUCTION



The harmonised frequency arrangements for the 3400-3800 MHz band in this ECC Decision are intended to facilitate high data rate mobile/fixed communications networks (MFCN) including International Mobile Telecommunications (IMT) services supported by larger channel bandwidths as an evolution to the existing framework without the consequential requirement for a replacement of systems based on the existing regulatory framework. It aims at providing the basis to the mobile industry and administrations to respond to the growth of mobile broadband and technological developments for wider channel bandwidths and increased data rates. 



Since WRC-07, the 3400-3600 MHz band has been allocated on a primary basis to the mobile, except aeronautical mobile, service and identified for IMT in almost all CEPT member countries. 



The term IMT covers IMT-2000 and IMT-Advanced systems.  A wide range of systems are defined: 6 IMT-2000 radio interfaces and 2 IMT-Advanced radio interfaces ensuring a competitive environment. 



Recommendation ITU-R M.1036 (on frequency arrangements for implementation of the terrestrial component of IMT) will be revised to include, among others, the arrangement(s) for the 3400-3600 MHz band.



In parallel, the IMT-Advanced process is on-going in ITU-R, in cooperation with standardisation organisations.



The former ERO carried out a survey in 2008 which found diverse implementation of BWA/FWA within 3400-3800 MHz in CEPT countries, including some IMT systems. This is reflected in various licensing coverages (national, regional), various frequency blocks choices (different portions of the 3400-3800 MHz). Moreover, the paired blocks are used in TDD mode.



In so far as is practicable, these frequency arrangements are intended to be technology neutral and capable of facilitating competitive provision of services using a range of technologies and modes (fixed, nomadic and mobile) with sufficient flexibility to accommodate current wireless broadband services deployed in the band. 



2 BACKGROUND 



In addition to this ECC Decision, the following CEPT regulatory framework is in force for broadband and fixed wireless access systems (BWA/FWA) in the 3400-3800 MHz band:



· The ECC/REC/(04)05, that offers guidelines for accommodation and assignment of multipoint fixed wireless systems in the frequency bands 3400-3600 MHz and 3600-3800 MHz;



· The ECC/DEC/(07)02, on availability of frequency bands between 3400-3800 MHz for the harmonised implementation of Broadband Wireless Access systems (BWA). This Decision refers to ECC Recommendation (04)05 for frequency arrangements..


ECC developed the following CEPT reports in response to EC Mandates:



· CEPT Report 015 in response to the first EC Mandate on 3400-3800 MHz (issued in 2006)


· CEPT Report 049 in response to the second EC Mandate on 3400-3800 MHz (issued in 2012)    





CEPT conducted additional analysis to determine whether the existing least restrictive technical conditions (BEM – Block Edge Masks) are suitable also for the high data rate IMT services supported by larger channel bandwidths as foreseen in the context of this ECC Decision and concluded on the need to develop new BEM. ECC studied the least restrictive technical conditions (BEM) suitable for MFCN, including IMT, in the 3400-3800 MHz band (ECC Report 203). This ECC Report served as the basis for drafting the relevant parts of CEPT Report 049 in response to Task 1 of the second EC Mandate.    


Consistency is ensured with the development of the ITU-R band plan in the bands 3400-3600 MHz.



CEPT considered the band 3400-3800 MHz as two separate bands: 



1. a lower band 3400-3600 MHz and



2. an upper band 3600-3800 MHz.



In this ECC Decision, CEPT took into account the two possible duplex modes, Frequency Division Duplex (FDD) and Time Division Duplex (TDD). In the case of a TDD operation, it is beneficial to synchronise the TDD networks of different operators to avoid restricted blocks / guard bands between operators and therefore to facilitate an efficient use of spectrum. CEPT noted the lack of interest from industry for a FDD arrangement in the 3600-3800 MHz frequency band. 



CEPT took into account existing CEPT results on coexistence with other services and the potential impact on these services, such as FSS usage, in these bands. 



The implementation of this ECC Decision will encompass different stages at the national level (e.g. national consultation processes and update of existing authorisations as required) with a varying complexity depending on the legal and regulatory framework of each country.



3 REQUIREMENT FOR AN ECC DECISION 



The ECC recognises that implementation of MFCN including IMT systems providing high data rate applications in the band 3400-3800 MHz based on a harmonised frequency arrangement will maximise the opportunities and benefits for end users and society, will benefit capital expenditure for operators, reduce development and implementation costs of manufacturing equipment and will secure future long terms investments by providing economies of scale. A harmonised frequency arrangement will reduce complexity in cross border coordination. The opportunity to utilize larger channel bandwidths will assist the provision of high data rates for IMT (especially with IMT-Advanced).



The ECC recognises that for the continuation of the successful development of MFCN including IMT, the regulatory framework needs to provide the confidence and certainty for industry to make the necessary investment. ECC recognises that administrations need flexibility to adapt their use of the bands 3400-3600 / 3600-3800 MHz to national circumstances. Any transition from legacy systems to future systems would be managed at national level. Such national measures may need to be studied (e.g. refarming of the band, planning of renewal or extension of authorisations etc.). Moreover, the framework defined by this ECC Decision does not supersede the BWA/FWA framework. Instead, it aims at supplementing this framework to facilitate high data rate services supported by larger channel bandwidths as an evolution to the existing framework without the consequential requirement to replace systems that are based on the existing regulatory framework.



ECC Decision of 9 December 2011 on harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz (ECC/DEC/(11)06)



“The European Conference of Postal and Telecommunications Administrations,



considering



a) that WRC-07 allocated the band 3400-3600 MHz to the Mobile, except Aeronautical Mobile, Service on a primary basis in a large number of countries in Region 1 subject to provisions of RR 5.430A;



b) that RR 5.430A also identifies the 3400-3600 MHz band for IMT;



c) that the 3400-3500 MHz and 3500-3600 MHz bands have been allocated to the Mobile Service and identified for IMT in some countries of Region 3 (RR 5.432A, 5.432B and 5.433A);



d) that the 3500-3600 MHz band is allocated to the Mobile, except Aeronautical Mobile, Service on a primary basis in Region 2, and that the 3400-3500 MHz band is allocated on a primary basis to the Mobile, except Aeronautical Mobile, Service in some countries of Region 2 and to the Mobile Service on a secondary basis in the rest of Region 2;



e) that the 3600-3800 MHz band is allocated to the Mobile Service in Region 1 on a secondary basis in the Radio Regulations and not identified for IMT;



f) that in the European Table of Frequency Allocations (ERC Report 25) the major use or major interest in CEPT member countries in the 3400-3800 MHz band is the Mobile Service on a primary basis;



g) that “mobile/fixed communications networks” (MFCN) for the purpose of this Decision includes IMT and other communications networks in the mobile and fixed services;



h) that IMT covers both IMT-2000 and IMT-Advanced, as defined in Resolution ITU-R 56 (Naming for International Mobile Telecommunications);



i) that detailed specifications of IMT radio interfaces are described in Recommendation ITU-R M.1457 for IMT-2000 and Recommendation ITU-R M. 2012 for IMT-Advanced;



j) that a harmonised frequency arrangement facilitates economies of scale resulting in the availability of affordable equipment;



k) that the designation of a frequency band for a specific application does not prevent the designation of the same frequency band for other applications;



l) that the bands 3400-3600MHz and 3600-3800 MHz are allocated to the Fixed-Satellite Service (space-to-Earth) on a primary basis in the Radio Regulations and are used in some CEPT countries for that service;



m) that the band 3400 MHz to 3410 MHz is identified in ERC Report 25 for airborne radars;



n) that in some CEPT countries the band 3400 MHz to 3410 MHz is not available for MFCN due to use by land, airborne and naval military radars;



o) that the use of the band 3400-3600 MHz and the band 3600-3800 MHz for Fixed Satellite Service (FSS) varies between these frequency bands. The band 3600-3800 MHz is used for FSS more heavily than the band 3400-3600 MHz;



p) that there could be differences in the market demand for spectrum for MFCN, in different CEPT countries, which could lead to different timescales for the introduction of MFCN within the bands 3400-3600 MHz and 3600-3800 MHz;



q) that ECC Decision (07)02 designates spectrum “for BWA deployment within the band 3400-3600 MHz and/or 3600-3800 MHz, subject to market demand and with due consideration of other services deployed in these bands”;



r) that ECC Recommendation (04)05 provides “guidelines for accommodation and assignment of multipoint fixed wireless systems in frequency bands 3400-3600 MHz and 3600-3800 MHz”;



s) that in some CEPT countries parts of the bands 3400-3600 MHz and/or 3600-3800 MHz are already used for BWA, FWA and IMT systems;



t) that global roaming is facilitated by common frequency arrangements and measures for free circulation for IMT terminals;



u) that wider channel bandwidths such as 10, 20 and 40 MHz or more that could be accommodated in the bands 3400-3600 MHz and 3600-3800 MHz will enable higher data rates;



v) that spectrum licensed for MFCN is generally assigned in multiples of 5 MHz, except where this is not possible, e.g. due to the presence of existing users;



w) that measures might be needed to ensure coexistence between unsynchronized TDD networks in adjacent blocks (e.g. additional filtering, site coordination, restricted blocks/guardbands) and different licensing approaches may be applied by administrations to avoid interference between adjacent operators (e.g. through the introduction of a separation between the block edges of two adjacent operators, to enable sufficient roll-off of filters to meet the baseline or by limiting the power used in the upper or lower part of the assigned spectrum to different operators)
;


x) that in case of TDD networks in the same geographical area, it may be beneficial to synchronise them (frame timing and/or uplink/downlink timeslot ratio) or add filtering to base stations, to improve the efficient usage of spectrum by avoiding restricted blocks/guardbands between their networks; an advantage of TDD compared to FDD is to have a freedom to adjust the uplink/downlink ratio, however, aligning the uplink/downlink timeslot ratio requires agreement between the involved network operators and may thus reduce their freedom to adjust the uplink/downlink ratio to respond to traffic demand;



y) that the synchronisation of TDD networks of different operators can be managed at national level (e.g. voluntary agreement between operators or national regulatory measures);



z) that studies on sharing between IMT and the Fixed Satellite Service have been carried out by ITU-R, (see Report ITU-R M.2109);



aa) that TDD allows more efficient spectrum use when taking into account existing fixed satellite usage in case of geographical sharing;



ab) that in some CEPT countries, the deployment of networks will need a bilateral agreement concerning the use of stations in the mobile service in one country and stations of other primary services in a neighbouring country (e.g. Earth stations of the fixed satellite service) (see RR 5.430A for the band 3400-3600 MHz);



ac) that in EU/EFTA countries the radio equipment that is under the scope of this Decision shall comply with the R&TTE Directive; Conformity with the essential requirements of the R&TTE Directive may be demonstrated by compliance with the applicable harmonised European standard(s) or by using the other conformity assessment procedures set out in the R&TTE Directive;



ad) that a separate ECC Report is planned covering measures to facilitate coexistence between adjacent TDD networks (e.g. synchronisation, additional filtering, site coordination, restricted blocks/guardbands);



ae) that the FDD frequency arrangement needs further specification work in order to define the potential for harmonised usage of the duplex gap;



af) that sharing studies between FDD and TDD are necessary;



ag) that although there are licensed paired frequency arrangements in many CEPT countries, TDD systems are currently used in a number of those countries in the band 3400-3600 MHz due to the better availability of TDD systems;



ah) that TDD may allow more flexible accommodation of current use of the frequency bands by other services;



ai) that least restrictive technical conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, in the frequency bands 3400-3600 MHz and 3600-3800 MHz are developed in the ECC report 203;



aj) that key principles related to the coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations could be applicable at national level or between neighbouring administrations.


ak) that CEPT Report 49 and ECC Report 203 conclude that  coordination between MFCN and other systems and services should be carried out on a case by case basis due to the diversity of interference scenarios. Furthermore, principles for protection of other systems and services remain the same also after the introduction of the MFCN networks. Depending on the maximum allowed power level for MFCN base stations, in-block and out-of-block interfering distances may be increased compared to those applicable to BWA stations. Administrations may also consider other mitigation techniques, such as power limitations in particular areas. 



al) that fixed limits for protection from base station interference have been determined for military radiolocation systems deployed below 3400 MHz, while noting that other mitigation measures (e.g. geographical separation, coordination or additional guard band) may be needed on a case by case basis.  



am) that a transitional phase may be necessary during which previous networks (BWA) and new networks (MFCN) with different technical characteristics coexist. CEPT Report 49 and ECC Report 203 conclude that BWA and MFCN systems can co-exist under the new BEM licensing regime, but that care should be taken to avoid interference to BWA systems, e.g. by applying the appropriate frequency separation or MFCN BEM elements. 


an) 



DECIDES



1. that CEPT administrations shall designate the frequency bands 3400-3600 MHz and 3600-3800 MHz on a non-exclusive basis to mobile/fixed communications networks (MFCN), without prejudice to the protection and continued operation of other existing users in these bands;



2. that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band should follow the preferred frequency arrangement given in Annex 1 (TDD) or the alternative frequency arrangement (taking into account considering ee) above) given in Annex 2 (FDD); 



3. 


4. that administrations wishing to implement MFCN (including IMT) in the 3600-3800 MHz band should adhere to the harmonised frequency arrangement given in Annex 3 (TDD);


5. that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band and in the 3600-3800 MHz band should follow the least restrictive technical conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, given in Annex 4;


6. that administrations should consider facilitating the migration of existing terrestrial networks and authorisations to the frequency arrangements described in the Annexes;


7. that administrations should implement key principles related to the co-existence with other services than MFCN as describe in Annex 5;


8. that this Decision enters into force onXXX;



9. that the preferred date for implementation of the Decision shall be XXX;



10. that CEPT administrations shall communicate the national measures implementing this Decision to the ECC Chairman and the Office when the Decision is nationally implemented.”



Note: 



Please check the Office documentation database http://www.ecodocdb.dk for the up to date position on the implementation of this and other ECC Decisions.


ANNEX 1: Preferred Frequency arrangement for the 3400-3600 MHz band based on TDD



The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3400 MHz. 



If blocks need to be offset to accommodate other users, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum. It has to be noted that TDD in one extreme case also covers downlink only operation. 






ANNEX 2: alternative Frequency arrangement for the 3400-3600 MHz band based on FDD


The frequency arrangement is an FDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3410 MHz. The sub-band 3410-3490 MHz is used for the uplink, the sub-band 3510-3590 MHz is used for the downlink. The resulting duplex gap is 20 MHz (3490-3510 MHz).



If blocks need to be offset to accommodate other uses, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum.
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ANNEX 3: Harmonised frequency arrangement for the 3600-3800 MHz band based on TDD



The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3600 MHz.



If blocks need to be offset to accommodate other uses, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum. It has to be noted that TDD in one extreme case also covers downlink only operation. 






ANNEX 4: 


Least Restrictive Technical Conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, in the frequency bands 3400-
3600 MHz and 3600-3800 MHz



The least restrictive technical conditions defined in this annex are in the form of a block-edge mask (BEM) applicable to MFCN base stations with different power levels (macro, micro, pico and femto base stations). The BEM has been derived to allow coexistence between MFCN applications in the 3400-
3800 MHz band. In addition, this annex includes an “additional base line” power limit for protection of military radiolocation systems below 3400 MHz. 



To obtain a BEM for a specific block, the BEM elements that are defined in Table 1 are used as follows:



1. In-block power limit is used for the block assigned to the operator.



2. Transitional regions are determined, and corresponding power limits are used. The transitional regions may overlap with guard bands, in which case transitional power limits are used.



3. For remaining spectrum assigned to MFCN FDD or TDD, baseline power limits are used.



4. For remaining guard band spectrum, guard band power limits are used.



5. For spectrum below 3400 MHz, one of the “additional baseline” power limits is used.



In the tables below, PMax is the maximum carrier power for the base station in question, measured as e.i.r.p., and synchronized operation means operation of TDD in two different systems where no simultaneous UL and DL transmissions occur. The base station BEM as described below may be relaxed whenever there are bilateral agreements between operators.



Table 1: BEM elements



			BEM elements





			In-block


			Block for which the BEM is derived.





			Baseline


			Spectrum used for TDD and FDD UL and DL, except from the operator block in question and corresponding transitional regions.





			Transitional region


			For FDD DL blocks, the transitional region applies 0 to 10 MHz below and above the block assigned to the operator.



For TDD blocks, the transitional region applies 0 to 10 MHz below and above the block assigned to the operator. Transitional regions do not apply to TDD blocks allocated to other operators, unless networks are synchronised.



The transitional regions do not apply below 3400 MHz or above 3800 MHz.





			Guard bands


			The following guard bands apply in case of an FDD allocation: 



3400-3410, 3490-3510 (duplex gap) and 3590-3600 MHz 



In case of overlap between transitional regions and guard bands, transitional power limits are used.





			Additional baseline


			Below 3400 MHz








Table 2: In-block power limit



			BEM element


			Frequency range


			Power limit





			In-block


			Block assigned to the operator


			Not obligatory. 
In case an upper bound is desired by an administration, a value of 68 dBm/5 MHz per antenna may be applied. 



For femto base stations, the use of power control is mandatory in order to minimize interference to adjacent channels.








In case of TDD unsynchronized networks and no frequency separation of adjacent operators’ blocks, operators may be required to limit the power used in the upper or lower part of their assigned spectrum, to avoid interference due to limited selectivity in the interfered receiver. Assuming standard performance of the interfered receiver, the level that will ensure the protection of an adjacent operator block is equal to 4 dBm/5MHz e.i.r.p. per cell. This limit is applicable to the last adjacent TDD 5 MHz block of one operator. This limit may be relaxed whenever there are bilateral agreements between adjacent TDD unsynchronised operators.



Table 3: Baseline power limits



			BEM element


			Frequency range


			Power limit





			Baseline 


			FDD DL (3510-3590 MHz). Synchronized TDD blocks with the same UL/DL configuration (3400-3800 or 3600-
3800 MHz). 


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna





			Baseline 


			FDD UL (3410-3490 MHz). Unsynchronised TDD blocks (3400-3800 or 3600-3800 MHz). 


			-34 dBm/5 MHz e.i.r.p. per cell








Table 4: Transitional region power limits



			BEM element


			Frequency range


			Power limit





			Transitional region


			-5 to 0 MHz offset from lower block edge 
0 to 5 MHz offset from upper block edge 


			Min(PMax – 40, 21) dBm/5 MHz 
e.i.r.p. per antenna





			Transitional region


			-10 to -5 MHz offset from lower block edge
5 to 10 MHz offset from upper block edge


			Min(PMax – 43, 15) dBm/5 MHz 
e.i.r.p. per antenna








Note: For TDD blocks the transitional region applies in case of synchronized adjacent blocks, and in-between adjacent TDD blocks that are separated by 5 or 10 MHz. The transition region does not extend below 3400 MHz or above 3800 MHz



Table 5: Guard band power limits for the FDD frequency arrangement



			BEM element


			Frequency range


			Power limit





			Guard band


			3400-3410 MHz


			-34 dBm/5 MHz e.i.r.p. per cell





			Guard band


			3490-3500 MHz


			-23 dBm/5 MHz e.i.r.p. per antenna





			Guard band


			3500-3510 MHz


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna





			Guard band


			3590-3600 MHz


			Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna








Table 6: Base station baseline power limits below 3400 MHz for country specific cases



			Case


			BEM element


			Frequency range


			Power limit





			A


			CEPT countries with military radiolocation systems below 3400 MHz


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation(1)


			-59 dBm/MHz e.i.r.p.(2)





			B


			CEPT countries with military radiolocation systems below 3400 MHz


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation(1)


			-50 dBm/MHz e.i.r.p.(2)





			C


			CEPT countries without adjacent band usage or with usage that does not need extra protection


			Additional Baseline


			Below 3400 MHz for both TDD and FDD allocation


			Not applicable








(1) Administrations may choose to have a guard band below 3400 MHz. In that case the power limit may apply below the guard band only.



(2) Administrations may select the limit from case A or B depending on the level of protection required for the radar in the region in question.


Cases A, B and C can be applied per region or country so that the adjacent band may have different levels of protection in different geographical areas or countries, depending on the deployment of the adjacent band systems. In addition, the levels given in Table 6 are applicable only to outdoor cells. In case of indoor deployments, the levels can be relaxed on a case by case basis. Other mitigation measures like geographical separation, coordination on a case by case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures will be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.



Combination of BEM elements



The BEM elements as described above are combined to provide a BEM for a particular block following the five steps listed above. Figure 1 provides an example of such a combination of BEM elements for a FDD block in the lower part of the FDD DL spectrum. 
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Figure 1: Combined BEM elements for an FDD block starting at 3510 MHz



UE In-block requirement



This decision provides a recommended upper limit of 25 dBm for the in-block power of the terminals. 



This power limit is specified as e.i.r.p. for terminal stations designed to be fixed or installed and as TRP
 for terminal stations designed to be mobile or nomadic.



A tolerance of up to + 2 dB has been included in this limit, to reflect operation under extreme environmental conditions and production spread.



If administrations decide to establish that maximum value in the national regulation, they could still relax this limit in certain scenarios, for example for fixed UEs in rural areas, providing that protection of other services, networks and applications is not compromised and cross-border obligations are fulfilled.


ANNEX 5: Co-existence with other services than MFCN


Coordination between MFCN and FSS or FS should be carried out on a case by case basis, since no single separation distance, guard band or signal strength limit can be provided. The services can be coordinated based on the same methodology as that which has been used for coordination between BWA and FSS or FS.


The following key principles related to the coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations should be considered at national level or between neighbouring countries in order to ensure coordination between these systems:


1. Frequency coordination is primarily concerned with local implementation, local propagation conditions and local licensed use of the shared band. This is best dealt with by national administrations;



2. Some administrations have effective co-ordination arrangements in place. The implementation of these guidelines is at the discretion of the national administrations to the extent this may help them;



3. The key objectives of co-ordination processes are maximising efficient use of the available spectrum for the benefit of the EU whilst protecting existing licensed uses of the band;



4. Coordination processes and associated protection should only apply to registered/licensed spectrum users;



5. Data exchange and coordination processes are mutual and reciprocal to all band users;



6. Data on registered use of the band should be available to all users under relevant legal protections and confidentiality obligations;



7. The coordination process must be both accurate and fast to enable all operators to efficiently plan spectrum utilisation and network deployments;



8. Operators should have access to registered band usage to maximise the successful coordination of spectrum through propagation modelling without physical measurement at the planning stage;



9. All parties are responsible for the efficient use of spectrum. In deploying new MFCN stations and new FSS Earth stations, operators should be cognisant of the need to minimise constraints on the other service;



10. These guidelines primarily relate to co-ordination within national boundaries. For the situation where MFCN  and FSS stations are within the territories of different administrations, the use of these guidelines within bilateral agreements may help to expedite cross border co-ordination[1];



11. All parties should undertake reasonable efforts to successfully complete the coordination exercise as quickly as possible;



12. Either party has the inherent right to refer the co-ordination to the relevant NRA(s) if agreement cannot be reached.



For coexistence with BWA, it is assumed that BWA systems are similar to MFCN systems and that BWA can co-exist under the new BEM licensing regime. It should however be noted that BWA systems compliant to the former technical characteristics (as defined in ECC Recommendation (04)05)) may suffer interference from MFCN systems compliant with the BEM described above. The BWA UL needs to be protected from MFCN DL interference in the same way as a MFCN UL is protected. This can be achieved by frequency separation, or by applying the appropriate BEM elements as described above.



As a consequence of the above, a transitional phase could be considered during which previous and new technical characteristics should coexist. During this transitional phase, new authorisations shall be based on the new technical characteristics. This transitional phase may only apply in countries (and possibly neighbouring countries) where a BWA network has been effectively deployed and has not been updated with the new technical characteristics.



In some CEPT countries military radiolocation systems that are deployed below 3400 MHz need a fixed limit for protection from base station interference (cases A and B in Table 6 of ANNEX 4). Other mitigation measures like geographical separation, coordination on a case by case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures may be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.
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� Comparable technical specifications to those given in this ECC Decision are given in Commission Decision 2008/411/EC. EU Member States and, if so approved by the EEA Joint Committee, Iceland, Liechtenstein and Norway are obliged to implement the EC Decision.




� TRP is a measure of how much power the antenna actually radiates. The TRP is defined as the integral of the power transmitted in different directions over the entire radiation sphere. E.i.r.p. and TRP are equivalent for isotropic antennas.




[1] For cross-border coordination with non-EU administrations not listed in the 5.430A footnote of RR the provisions of this footnote should be taken into account.
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�moved to considering w)
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ELECTRONIC COMMUNICATIONS COMMITTEE


Harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz


Approved 09 December 2011


Amended XX XX XXXX

EXPLANATORY MEMORANDUM


1 INTRODUCTION


The harmonised frequency arrangements for the 3400-3800 MHz band in this ECC Decision are intended to facilitate high data rate mobile/fixed communications networks (MFCN) including International Mobile Telecommunications (IMT) services supported by larger channel bandwidths as an evolution to the existing framework without the consequential requirement for a replacement of systems based on the existing regulatory framework. It aims at providing the basis to the mobile industry and administrations to respond to the growth of mobile broadband and technological developments for wider channel bandwidths and increased data rates. 


Since WRC-07, the 3400-3600 MHz band has been allocated on a primary basis to the mobile, except aeronautical mobile, service and identified for IMT in almost all CEPT member countries. 


The term IMT covers IMT-2000 and IMT-Advanced systems.  A wide range of systems are defined: 6 IMT-2000 radio interfaces and 2 IMT-Advanced radio interfaces ensuring a competitive environment. 


Recommendation ITU-R M.1036 (on frequency arrangements for implementation of the terrestrial component of IMT) will be revised to include, among others, the arrangement(s) for the 3400-3600 MHz band.


In parallel, the IMT-Advanced process is on-going in ITU-R, in cooperation with standardisation organisations.


The former ERO carried out a survey in 2008 which found diverse implementation of BWA/FWA within 3400-3800 MHz in CEPT countries, including some IMT systems. This is reflected in various licensing coverages (national, regional), various frequency blocks choices (different portions of the 3400-3800 MHz). Moreover, the paired blocks are used in TDD mode.


In so far as is practicable, these frequency arrangements are intended to be technology neutral and capable of facilitating competitive provision of services using a range of technologies and modes (fixed, nomadic and mobile) with sufficient flexibility to accommodate current wireless broadband services deployed in the band. 


2 BACKGROUND 


In addition to this ECC Decision, the following CEPT regulatory framework is in force for broadband and fixed wireless access systems (BWA/FWA) in the 3400-3800 MHz band:


· The ECC/REC/(04)05, that offers guidelines for accommodation and assignment of multipoint fixed wireless systems in the frequency bands 3400-3600 MHz and 3600-3800 MHz;


· The ECC/DEC/(07)02, on availability of frequency bands between 3400-3800 MHz for the harmonised implementation of Broadband Wireless Access systems (BWA). This Decision refers to ECC Recommendation (04)05 for frequency arrangements..

ECC developed the following CEPT reports in response to EC Mandates:


· CEPT Report 015 in response to the first EC Mandate on 3400-3800 MHz (issued in 2006)

· CEPT Report 049 in response to the second EC Mandate on 3400-3800 MHz (issued in 2012)    



CEPT conducted additional analysis to determine whether the existing least restrictive technical conditions (BEM – Block Edge Masks) are suitable also for the high data rate IMT services supported by larger channel bandwidths as foreseen in the context of this ECC Decision and concluded on the need to develop new BEM. ECC studied the least restrictive technical conditions (BEM) suitable for MFCN, including IMT, in the 3400-3800 GHz (ECC Report 203). This ECC Report served as the basis for drafting the relevant parts of CEPT Report 049 in response to Task 1 of the second EC Mandate.    

Consistency is ensured with the development of the ITU-R band plan in the bands 3400-3600 MHz.


CEPT considered the band 3400-3800 MHz as two separate bands: 


1. a lower band 3400-3600 MHz and


2. an upper band 3600-3800 MHz.


In this ECC Decision, CEPT took into account the two possible duplex modes, Frequency Division Duplex (FDD) and Time Division Duplex (TDD). In the case of a TDD operation, it is beneficial to synchronise the TDD networks of different operators to avoid restricted blocks / guard bands between operators and therefore to facilitate an efficient use of spectrum. CEPT noted the lack of interest from industry for an FDD arrangement in the 3600-3800 GHz frequency band. 


CEPT took into account existing CEPT results on coexistence with other services and the potential impact on these services, such as FSS usage, in these bands. 


The implementation of this ECC Decision will encompass different stages at the national level (e.g. national consultation processes and update of existing authorisations as required) with a varying complexity depending on the legal and regulatory framework of each country.


3 REQUIREMENT FOR AN ECC DECISION 


The ECC recognises that implementation of MFCN including IMT systems providing high data rate applications in the band 3400-3800 MHz based on a harmonised frequency arrangement will maximise the opportunities and benefits for end users and society, will benefit capital expenditure for operators, reduce development and implementation costs of manufacturing equipment and will secure future long terms investments by providing economies of scale. A harmonised frequency arrangement will reduce complexity in cross border coordination. The opportunity to utilize larger channel bandwidths will assist the provision of high data rates for IMT (especially with IMT-Advanced).


The ECC recognises that for the continuation of the successful development of MFCN including IMT, the regulatory framework needs to provide the confidence and certainty for industry to make the necessary investment. ECC recognises that administrations need flexibility to adapt their use of the bands 3400-3600 / 3600-3800 MHz to national circumstances. Any transition from legacy systems to future systems would be managed at national level. Such national measures may need to be studied (e.g. refarming of the band, planning of renewal or extension of authorisations etc.). Moreover, the framework defined by this ECC Decision does not supersede the BWA/FWA framework. Instead, it aims at supplementing this framework to facilitate high data rate services supported by larger channel bandwidths as an evolution to the existing framework without the consequential requirement to replace systems that are based on the existing regulatory framework.


ECC Decision of 9 December 2011 on harmonised frequency arrangements for mobile/fixed communications networks (MFCN) operating in the bands 3400-3600 MHz and 3600-3800 MHz (ECC/DEC/(11)06)


“The European Conference of Postal and Telecommunications Administrations,


considering


a) that WRC-07 allocated the band 3400-3600 MHz to the Mobile, except Aeronautical Mobile, Service on a primary basis in a large number of countries in Region 1 subject to provisions of RR 5.430A;


b) that RR 5.430A also identifies the 3400-3600 MHz band for IMT;


c) that the 3400-3500 MHz and 3500-3600 MHz bands have been allocated to the Mobile Service and identified for IMT in some countries of Region 3 (RR 5.432A, 5.432B and 5.433A);


d) that the 3500-3600 MHz band is allocated to the Mobile, except Aeronautical Mobile, Service on a primary basis in Region 2, and that the 3400-3500 MHz band is allocated on a primary basis to the Mobile, except Aeronautical Mobile, Service in some countries of Region 2 and to the Mobile Service on a secondary basis in the rest of Region 2;


e) that the 3600-3800 MHz band is allocated to the Mobile Service in Region 1 on a secondary basis in the Radio Regulations and not identified for IMT;


f) that in the European Table of Frequency Allocations (ERC Report 25) the major use or major interest in CEPT member countries in the 3400-3800 MHz band is the Mobile Service on a primary basis;


g) that “mobile/fixed communications networks” (MFCN) for the purpose of this Decision includes IMT and other communications networks in the mobile and fixed services;


h) that IMT covers both IMT-2000 and IMT-Advanced, as defined in Resolution ITU-R 56 (Naming for International Mobile Telecommunications);


i) that detailed specifications of IMT radio interfaces are described in Recommendation ITU-R M.1457 for IMT-2000 and Recommendation ITU-R M. 2012 for IMT-Advanced;


j) that a harmonised frequency arrangement facilitates economies of scale resulting in the availability of affordable equipment;


k) that the designation of a frequency band for a specific application does not prevent the designation of the same frequency band for other applications;


l) that the bands 3400-3600MHz and 3600-3800 MHz are allocated to the Fixed-Satellite Service (space-to-Earth) on a primary basis in the Radio Regulations and are used in some CEPT countries for that service;


m) that the band 3400 MHz to 3410 MHz is identified in ERC Report 25 for airborne radars;


n) that in some CEPT countries the band 3400 MHz to 3410 MHz is not available for MFCN due to use by land, airborne and naval military radars;


o) that the use of the band 3400-3600 MHz and the band 3600-3800 MHz for Fixed Satellite Service (FSS) varies between these frequency bands. The band 3600-3800 MHz is used for FSS more heavily than the band 3400-3600 MHz;


p) that there could be differences in the market demand for spectrum for MFCN, in different CEPT countries, which could lead to different timescales for the introduction of MFCN within the bands 3400- 3600 MHz and 3600-3800 MHz;


q) that ECC Decision (07)02 designates spectrum “for BWA deployment within the band 3400-3600 MHz and/or 3600-3800 MHz, subject to market demand and with due consideration of other services deployed in these bands” and will be subject to a review by 2012;


r) that ECC Recommendation (04)05 provides “guidelines for accommodation and assignment of multipoint fixed wireless systems in frequency bands 3400-3600 GHz and 3600-3800 MHz”;


s) that in some CEPT countries parts of the bands 3400-3600 MHz and/or 3600-3800 MHz are already used for BWA, FWA and IMT systems;


t) that global roaming is facilitated by common frequency arrangements and measures for free circulation for IMT terminals;


u) that wider channel bandwidths such as 10, 20 and 40 MHz or more that could be accommodated in the bands 3400-3600 MHz and 3600-3800 MHz will enable higher data rates;


v) that spectrum licensed for MFCN is generally assigned in multiples of 5MHz, except where this is not possible, e.g. due to the presence of existing users;


w) that measures might be needed to ensure coexistence between unsynchronized TDD networks in adjacent blocks (e.g. additional filtering, site coordination, restricted blocks/guardbands);


x) that in case of TDD networks in the same geographical area, it may be beneficial to synchronise them (frame timing and/or uplink/downlink timeslot ratio) or add filtering to base stations, to improve the efficient usage of spectrum by avoiding restricted blocks/guardbands between their networks; an advantage of TDD compared to FDD is to have a freedom to adjust the uplink/downlink ratio, however, aligning the uplink/downlink timeslot ratio requires agreement between the involved network operators and may thus reduce their freedom to adjust the uplink/downlink ratio to respond to traffic demand;


y) that the synchronisation of TDD networks of different operators can be managed at national level (e.g. voluntary agreement between operators or national regulatory measures);


z) that studies on sharing between IMT and the Fixed Satellite Service have been carried out by ITU-R, (see Report ITU-R M.2109);


aa) that TDD allows more efficient spectrum use when taking into account existing fixed satellite usage in case of geographical sharing;


ab) that in some CEPT countries, the deployment of networks will need a bilateral agreement concerning the use of stations in the mobile service in one country and stations of other primary services in a neighbouring country (e.g. Earth stations of the fixed satellite service) (see RR 5.430A for the band 3400-3600 MHz);


ac) that in EU/EFTA countries the radio equipment that is under the scope of this Decision shall comply with the R&TTE Directive; Conformity with the essential requirements of the R&TTE Directive may be demonstrated by compliance with the applicable harmonised European standard(s) or by using the other conformity assessment procedures set out in the R&TTE Directive;


ad) that a separate ECC Report is planned covering measures to facilitate coexistence between adjacent TDD networks (e.g. synchronisation, additional filtering, site coordination, restricted blocks/ guardbands);


ae) that the FDD frequency arrangement needs further specification work in order to define the potential for harmonised usage of the duplex gap;


af) that sharing studies between FDD and TDD are necessary;


ag) that although there are licensed paired frequency arrangements in many CEPT countries, TDD systems are currently used in a number of those countries in the band 3400 - 3600 MHz due to the better availability of TDD systems;


ah) that TDD may allow more flexible accommodation of current use of the frequency bands by other services;


ai) that least restrictive technical conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, in the frequency bands 3400-3600 MHz and 3600-3800 MHz are developed in the ECC report 203;


aj) that key principles related to the coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations could be applicable at national level or between neighbouring administrations.

ak) that CEPT Report 49 and ECC Report 203 conclude that  coordination between MFCN and other systems and services should be carried out on a case by case basis due to the diversity of interference scenarios. Furthermore, principles for protection of other systems and services remain the same also after the introduction of the MFCN networks. Depending on the maximum allowed power level for MFCN base stations, in-block and out-of-block interfering distances may be increased compared to those applicable to BWA stations. Administrations may also consider other mitigation techniques, such as power limitations in particular areas. 


al) that fixed limits for protection from base station interference have been determined for military radiolocation systems deployed below 3400 MHz, while noting that other mitigation measures (e.g., geographical separation, coordination or additional guard band) may be needed on a case by case basis.  


am) that a transitional phase may be necessary during which previous networks (BWA) and new networks (MFCN) with different technical characteristics coexist. CEPT report 49 and ECC Report 203 concludes that BWA and MFCN systems can co-exist under the new BEM licensing regime, but that care should be taken to avoid interference to BWA systems, e.g. by applying the appropriate frequency separation or MFCN BEM elements. 

an) that in the case of unsynchronized TDD networks, different licensing approaches may be applied by administrations to avoid interference between adjacent operators (e.g., through the introduction of a separation between the block edges of two adjacent operators, to enable sufficient roll-off of filters to meet the baseline or by limiting the power used in the upper or lower part of the assigned spectrum to different operators);

DECIDES


1. that CEPT administrations shall designate the frequency bands 3400-3600 MHz and 3600-3800 MHz on a non-exclusive basis to mobile/fixed communications networks (MFCN), without prejudice to the protection and continued operation of other existing users in these bands;


2.  that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band should follow the preferred frequency arrangement given in Annex 1 (TDD) or the alternative frequency arrangement (taking into account considering ee) above) given in Annex 2 (FDD); 


3. 

4. that administrations wishing to implement MFCN (including IMT) in the 3600-3800 MHz band should adhere to the harmonised frequency arrangement given in Annex 3 (TDD);

5. that administrations wishing to implement MFCN (including IMT) in the 3400-3600 MHz band and in the 3600-3800 MHz band should follow the least restrictive technical conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, given in Annex 4;

6. that administrations should consider facilitating the migration of existing terrestrial networks and authorisations to the frequency arrangements described in the Annexes;

7. that administrations should implement key principles related to the co-existence with others services than MFCN as describe in Annex 5;

8. that this Decision enters into force onXXX;


9. that the preferred date for implementation of the Decision shall be XXX;


10. that CEPT administrations shall communicate the national measures implementing this Decision to the ECC Chairman and the Office when the Decision is nationally implemented.”


Note: 


Please check the Office documentation database http://www.ecodocdb.dk for the up to date position on the implementation of this and other ECC Decisions.

ANNEX 1:  Preferred Frequency arrangement for the 3400-3600 MHz band based on TDD


The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3400 MHz. 


If blocks need to be offset to accommodate other users, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum. It has to be noted that TDD in one extreme case also covers downlink only operation. 




ANNEX 2: alternative Frequency arrangement for the 3400-3600 MHz band based on FDD

The frequency arrangement is an FDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3410 MHz. The sub-band 3410-3490 MHz is used for the uplink, the sub-band 3510-3590 MHz is used for the downlink. The resulting duplex gap is 20 MHz (3490-3510 MHz).


If blocks need to be offset to accommodate other uses, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum.
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ANNEX 3: Harmonised frequency arrangement for the 3600-3800 MHz band based on TDD


The frequency arrangement is a TDD arrangement, based on a block size of 5 MHz starting at the lower edge of 3600 MHz.


If blocks need to be offset to accommodate other uses, the raster should be 100 kHz. Narrower blocks can be defined adjacent to other users, to allow full use of spectrum. It has to be noted that TDD in one extreme case also covers downlink only operation. 




ANNEX 4: 

Least Restrictive Technical Conditions suitable for Mobile/Fixed Communication Networks (MFCN), including IMT, in the frequency bands 3400-3600 MHz and 3600-3800 MHz


The least restrictive technical conditions defined in this annex are in the form of a block-edge mask (BEM) applicable to MFCN base stations with different power levels (macro, micro, pico and femto base stations). The BEM has been derived to allow coexistence between MFCN applications in the 3400-3800MHz band. In addition, this annex includes an “additional base line” power limit for protection of military radiolocation systems below 3400MHz. 


To obtain a BEM for a specific block, the BEM elements that are defined in Table 1 are used as follows:


1. In-block power limit is used for the block assigned to the operator.


2. Transitional regions are determined, and corresponding power limits are used. The transitional regions may overlap with guard bands, in which case transitional power limits are used.


3. For remaining spectrum assigned to MFCN FDD or TDD, baseline power limits are used.


4. For remaining guard band spectrum, guard band power limits are used.


5. For spectrum below 3400 MHz, one of the “additional baseline” power limits is used.


In the tables below, PMax is the maximum carrier power for the base station in question, measured as e.i.r.p., and synchronized operation means operation of TDD in two different systems where no simultaneous UL and DL transmissions occur. The base station BEM as described below may be relaxed whenever there are bilateral agreements between operators.


Table 1: BEM elements


		BEM elements



		In-block

		Block for which the BEM is derived.



		Baseline

		Spectrum used for TDD and FDD UL and DL, except from the operator block in question and corresponding transitional regions.



		Transitional region

		For FDD DL blocks, the transitional region applies 0 to 10 MHz below and above the block assigned to the operator.


For TDD blocks, the transitional region applies 0 to 10 MHz below and above the block assigned to the operator. Transitional regions do not apply to TDD blocks allocated to other operators, unless networks are synchronised.


The transitional regions do not apply below 3400 MHz or above 3800 MHz.



		Guard bands

		The following guard bands apply in case of an FDD allocation: 


3400-3410, 3490-3510 (duplex gap) and 3590-3600 MHz 


In case of overlap between transitional regions and guard bands, transitional power limits are used.



		Additional baseline

		Below 3400 MHz





Table 2: In-block power limit


		BEM element

		Frequency range

		Power limit



		In-block

		Block assigned to the operator

		Not obligatory. 
In case an upper bound is desired by an administration, a value of 68 dBm/5 MHz per antenna may be applied. 


For femto base stations, the use of power control is mandatory in order to minimize interference to adjacent channels.





In case of TDD unsynchronized networks and no frequency separation of adjacent operators’ blocks, operators may be required to limit the power used in the upper or lower part of their assigned spectrum, to avoid interference due to limited selectivity in the interfered receiver. Assuming standard performance of the interfered receiver, the level that will ensure the protection of an adjacent operator block is equal to 4 dBm/5MHz e.i.r.p. per cell. This limit is applicable to the last adjacent TDD 5 MHz block of one operator. This limit may be relaxed whenever there are bilateral agreements between adjacent TDD unsynchronised operators.


Table 3: Baseline power limits


		BEM element

		Frequency range

		Power limit



		Baseline 

		FDD DL (3510-3590 MHz). Synchronized TDD blocks with the same UL/DL configuration (3400-3800 or 3600-3800 MHz). 

		Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna



		Baseline 

		FDD UL (3410-3490 MHz). Unsynchronised TDD blocks (3400-3800 or 3600-3800 MHz). 

		-34 dBm/5 MHz e.i.r.p. per cell





Table 4: Transitional region power limits


		BEM element

		Frequency range

		Power limit



		Transitional region

		-5 to 0 MHz offset from lower block edge 
0 to 5 MHz offset from upper block edge 

		Min(PMax – 40, 21) dBm/5 MHz 
e.i.r.p. per antenna



		Transitional region

		-10 to -5 MHz offset from lower block edge
5 to 10 MHz offset from upper block edge

		Min(PMax – 43, 15) dBm/5 MHz 
e.i.r.p. per antenna





Note: For TDD blocks the transitional region applies in case of synchronized adjacent blocks, and in-between adjacent TDD blocks that are separated by 5 or 10 MHz. The transition region does not extend below 3400 MHz or above 3800 MHz


Table 5: Guard band power limits for the FDD frequency arrangement


		BEM element

		Frequency range

		Power limit



		Guard band

		3400-3410 MHz

		-34 dBm/5 MHz e.i.r.p. per cell



		Guard band

		3490-3500 MHz

		-23 dBm/5 MHz e.i.r.p. per antenna



		Guard band

		3500-3510 MHz

		Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p.  per antenna



		Guard band

		3590-3600 MHz

		Min(PMax – 43, 13) dBm/5 MHz 
e.i.r.p. per antenna





Table 6: Base station baseline power limits below 3400 MHz for country specific cases


		Case

		BEM element

		Frequency range

		Power limit



		A

		CEPT countries with military radiolocation systems below 3400 MHz

		Additional Baseline

		Below 3400 MHz for both TDD and FDD allocation(1)

		-59 dBm/MHz e.i.r.p.(2)



		B

		CEPT countries with military radiolocation systems below 3400 MHz

		Additional Baseline

		Below 3400 MHz for both TDD and FDD allocation(1)

		-50 dBm/MHz e.i.r.p.(2)



		C

		CEPT countries without adjacent band usage or with usage that does not need extra protection

		Additional Baseline

		Below 3400 MHz for both TDD and FDD allocation

		Not applicable





(1) Administrations may choose to have a guard band below 3400 MHz. In that case the power limit may apply below the guard band only.


(2) Administrations may select the limit from case A or B depending on the level of protection required for the radar in the region in question.

Cases A, B and C can be applied per region or country so that the adjacent band may have different levels of protection in different geographical areas or countries, depending on the deployment of the adjacent band systems. In addition, the levels given in Table 6 are applicable only to outdoor cells. In case of indoor deployments, the levels can be relaxed on a case by case basis. Other mitigation measures like geographical separation, coordination on a case by case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures will be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.


Combination of BEM elements


The BEM elements as described above are combined to provide a BEM for a particular block following the five steps listed above. Figure 1 provides an example of such a combination of BEM elements for a FDD block in the lower part of the FDD DL spectrum. 
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Figure 1: Combined BEM elements for an FDD block starting at 3510 MHz


UE In-block requirement


This decision provides a recommended upper limit of 25 dBm for the in-block power of the terminals. 


This power limit is specified as e.i.r.p. for terminal stations designed to be fixed or installed and as TRP
 for terminal stations designed to be mobile or nomadic.


A tolerance of up to + 2 dB has been included in this limit, to reflect operation under extreme environmental conditions and production spread.


If administrations decide to establish that maximum value in the national regulation, they could still relax this limit in certain scenarios, for example for fixed UEs in rural areas, providing that protection of other services, networks and applications is not compromised and cross-border obligations are fulfilled.

ANNEX 5:  Co-existence with other services than MFCN 

Coordination between MFCN and FSS or FS should be carried out on a case by case basis, since no single separation distance, guard band or signal strength limit can be provided. The services can be coordinated based on the same methodology as that which has been used for coordination between BWA and FSS or FS. 


The following key principles related to the coordination between Mobile/Fixed Communication Network stations and Fixed-Satellite Service (FSS) Earth stations should be considered at national level or between neighbouring countries in order to ensure coordination between these systems: 


1. Frequency coordination is primarily concerned with local implementation, local propagation conditions and local licensed use of the shared band. This is best dealt with by national administrations;


2. Some administrations have effective co-ordination arrangements in place. The implementation of these guidelines is at the discretion of the national administrations to the extent this may help them;


3. The key objectives of co-ordination processes are maximising efficient use of the available spectrum for the benefit of the EU whilst protecting existing licensed uses of the band;


4. Coordination processes and associated protection should only apply to registered/licensed spectrum users;


5. Data exchange and coordination processes are mutual and reciprocal to all band users;


6. Data on registered use of the band should be available to all users under relevant legal protections and confidentiality obligations;


7. The coordination process must be both accurate and fast to enable all operators to efficiently plan spectrum utilisation and network deployments;


8. Operators should have access to registered band usage to maximise the successful coordination of spectrum through propagation modelling without physical measurement at the planning stage;


9. All parties are responsible for the efficient use of spectrum. In deploying new MFCN stations and new FSS Earth stations, operators should be cognisant of the need to minimise constraints on the other service;


10. These guidelines primarily relate to co-ordination within national boundaries. For the situation where MFCN  and FSS stations are within the territories of different administrations, the use of these guidelines within bilateral agreements may help to expedite cross border co-ordination[1];


11. All parties should undertake reasonable efforts to successfully complete the coordination exercise as quickly as possible;


12. Either party has the inherent right to refer the co-ordination to the relevant NRA(s) if agreement cannot be reached.


For coexistence with BWA, it is assumed that BWA systems are similar to MFCN systems and that BWA can co-exist under the new BEM licensing regime. It should however be noted that BWA systems compliant to the former technical characteristics (as defined in ECC Recommendation (04)05)) may suffer interference from MFCN systems compliant with the BEM described above. The BWA UL needs to be protected from MFCN DL interference in the same way as a MFCN UL is protected. This can be achieved by frequency separation, or by applying the appropriate BEM elements as described above.


As a consequence of the above, a transitional phase could be considered during which previous and new technical characteristics should coexist. During this transitional phase, new authorisations shall be based on the new technical characteristics. This transitional phase may only apply in countries (and possibly neighbouring countries) where a BWA network has been effectively deployed and has not been updated with the new technical characteristics.


In some CEPT countries military radiolocation systems that are deployed below 3400 MHz need a fixed limit for protection from base station interference (cases A and B in Table 6 – ANNEX 4). Other mitigation measures like geographical separation, coordination on a case by case basis or an additional guard band may be necessary for a TDD allocation. For UEs other mitigation measures may be necessary such as e.g. geographical separation or an additional guard band for both FDD and TDD allocation.
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� Comparable technical specifications to those given in this ECC Decision are given in Commission Decision 2008/411/EC. EU Member States and, if so approved by the EEA Joint Committee, Iceland, Liechtenstein and Norway are obliged to implement the EC Decision.



� TRP is a measure of how much power the antenna actually radiates. The TRP is defined as the integral of the power transmitted in different directions over the entire radiation sphere. E.i.r.p. and TRP are equivalent for isotropic antennas.



[1] For cross-border coordination with non-EU administrations not listed in the 5.430A footnote of RR the provisions of this footnote should be taken into account.










