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This CEPT report responds to the EC mandate 900/1800 MHz and provides technical conditions for use of the 900 MHz and 1800 MHz frequency bands for terrestrial wireless broadband electronic communications services in support of the Internet of Things. 
CEPT studied and assessed the harmonised technical conditions applicable to the 880-915 MHz / 925-960 MHz and 1710-1785 MHz / 1805-1880 MHz frequency bands (, EC DECISION 2011/251/UE)   with view to their suitability for IoT applications.
CEPT focused its work on the following technologies recently developed by the standardisation 
· EC-GSM-IoT (Extended Coverage GSM IoT);
· LTE-eMTC (LTE evolved Machine Type Communication);
· NB-IoT (Narrowband IoT).
CEPT develops its analysis in this report on the basis of the ECC report 266 “The suitability of the current ECC regulatory framework for the usage of Wideband and Narrowband M2M in the frequency bands 700 MHz, 800 MHz, 900 MHz, 1800 MHz, 2.1 GHz and 2.6 GHz”… 
CEPT proposes relevant amendments of the harmonised technical conditions accordingly and ensuring both, backward compatibility with existing use in 900/1800 MHz, and suitability for IoT applications based on the above IoT technologies (see section 5).
CEPT will develop relevant cross-border coordination deliverable to support bi lateral and multi-lateral cross border coordination process between administrations including EU Members States. CEPT did not identify unmanageable cross border coordination issues resulting from the introduction of the 3 above technologies in these frequency bands.        
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[bookmark: _Toc492502514]Introduction
In July 2017 the European Commission (EC) issued a Mandate to CEPT to to review the harmonised technical conditions for use of the 900 MHz and 1800 MHz frequency bands for terrestrial wireless broadband electronic communications services in support of the Internet of Things in the Union. The Mandate is provided in ANNEX 2:. CEPT is tasked in particular to:
“1.	Study and assess the harmonised technical conditions applicable to the 880-915 MHz / 925-960 MHz and 1710-1785 MHz / 1805-1880 MHz frequency bands with view to their suitability for IoT applications.
2.	Based on the results under Task 1, amend, if necessary, the harmonised technical conditions applicable to both bands, with focus on applicable technology standards, for the provision of terrestrial wireless broadband electronic communications services, so as to ensure both, backward compatibility with existing use, and suitability for IoT applications. 
The amended technical conditions to address IoT use should also be sufficient to ensure co-existence with GSM and other incumbent services and services/applications in adjacent bands, in line with their regulatory status, including at the EU outer borders.”
This CEPT Report is the response to the tasks of the EC Mandate. 
ECC Report 266 [1] studied the suitability of the the current ECC regulatory framework for the usage of Wideband and Narrowband M2M in a range of frequency bands, including 900 MHz and 1800 MHz. The report concluded the following:
LTE-MTC/eMTC and EC-GSM IoT are implemented as intrinsic parts of existing LTE and GSM technologies respectively. Therefore, no change to the ECC regulatory framework is needed to address LTE-MTC/eMTC and EC-GSM-IoT;
Revision of ECC Decision(06)13 [2] is necessary to accommodate the use of guard band and standalone NB-IoT in the 900 MHz and 1800 MHz bands.

Consequently, the ECC has started work to revise ECC Decision (06)13. A similar revision to EU framework in EC Decision 2011/251/EU [3] and EC Decision 2009/766/EC [4] is considered in this report.



[bookmark: _Toc492502515][bookmark: _Ref274743743]IoT technology and deployment scenarios
[bookmark: _Ref474336910][bookmark: _Toc476574132][bookmark: _Toc486496636][bookmark: _Toc492502516]Introduction to M2M Cellular IoT	Comment by Peter Faris: Text from section 2.111 and 2.2 of ECC Report 266
3GPP is working on three Machine Type Communications (MTC) Technologies (Releases 12 to currently 14):
LTE-eMTC (LTE evolved Machine Type Communication);
EC-GSM-IoT (Extended Coverage GSM IoT);
NB-IoT (Narrowband IoT).

Machine to Machine (M2M) communication and the Internet of Things (IoT) are widely considered as applications with significant growth potential. Among IoT technologies, some are designed to operate in licenced spectrum, in the context of Mobile Fixed Communication Networks (MFCNs).	Comment by France: 
In the foreseen usage of these bands for M2M cellular IoT standardised  by 3GPP and ETSI, ECC Report 266 provides and analyses the suitability of the current ECC framework for the usage of machine-to-machine applications according to the following technologies: Extended Coverage GSM IoT (EC-GSM-IoT), LTE Machine Type Communication (LTE-MTC), evolved MTC (LTE-eMTC)[footnoteRef:1] and Narrowband IoT (NB-IoT).  [1:  In 3GPP terms, LTE-MTC corresponds to LTE Cat-1 or LTE Cat-0 and LTE-eMTC corresponds to LTE Cat-M1.] 



Different solutions can be used for different Machine to Machine (M2M) applications. M2M cellular IoT technologies are typically narrowband compared to the technologies leveraged in mobile broadband, due to the lower data rate requirements, the need for lower power requirements (operating for a number of years on a battery) and the requirement for a better link budget. The three technologies listed above are considered for the purpose of this report. 
overview of M2M cellular IOT technologies
EC-GSM-IOT
EC-GSM-IoT is an evolution of the existing GSM air interface with a channel bandwidth of 200 kHz. ECGSM-IoT is part of the GSM system for carrying IoT traffic. Since EC-GSM-IoT is part of the GSM system, the BS and UE spectrum masks are the same as a normal GSM systems as referenced in DIRECTIVE 2009/114/EC. 
LTE MTC/eMTC
LTE-eMTC allows to use 6 contiguous resource blocks anywhere in a LTE channel for M2M applications, each resource block is 180 kHz, 6x180 =1080 kHz. The deployment model is in consequence ‘in-band’.
[image: P:\PT1\PT1#55 Berlin 24-28 April 2017\ECO Inputs\PC ECC Report 266\figure2.png]
Figure 1: In-band deployment of LTE (e)-MTC

NB-IOT

NB-IoT standalone is a narrowband system. 

NB-IoT UE only needs to support half duplex operations. NB-IoT is a new air interface using the Orthogonal Frequency Division Multiple Access (OFDMA) multiple access scheme in downlink and Single-Carrier Frequency Division Multiple Access (SC-FDMA) with a cyclic prefix in the uplink.

A Half Duplex (for UE) and Frequency Division Duplex (for BS) scheme has been specified.

The channel bandwidth is 200 kHz and the transmission bandwidth 180 kHz  [ (leaving 10 kHz guard bands on each side from channel edges ), equivalent to one LTE resource block .]

The channel raster for NB-IoT in-band, guard-band and standalone operation is 100 kHz.

NB-IoT uses in both downlink and uplink a fixed total carrier bandwidth of 180 kHz.(stand-alone)   

Moreover it can utilize LTE resource blocks within a normal LTE carrier (in band) or unused part of the MNO blocks in the guard-band of an LTE carrier (guard band). Nevertheless  it is not integrated dynamically into an LTE system.

NB-IOT In-band
For an in-band deployment, the NB-IoT technology will use some of the resources of an existing wideband carrier. This corresponds to a change of transmission mode on some subcarriers of a wideband signal. This is very similar to what happens when a specific modulation is selected by the BS to serve a specific terminal

[image: P:\PT1\PT1#55 Berlin 24-28 April 2017\ECO Inputs\PC ECC Report 266\figure3.png]
Figure 2 : In-band deployment of IoT
NB-IoT Standalone
NB-IoT is operating standalone when it utilises its own spectrum, for example the spectrum currently being used by GSM systems as a replacement of two GSM carriers, as well as scattered spectrum for potential IoT deployment. 

[image: ]
Figure 3:Standalone deployment of IoT
NB-IoT Guard Band

A guard-band deployment corresponds to the case where a narrowband transmission is added on the side of an existing wideband carrier. This is made possible by the fact that wideband transmission technologies typically transmit a signal narrower than the channel bandwidth, i.e. they implement implicit guard-bands within their transmission channel.

With regard to interference with adjacent services/applications no additional interference from guard band NB-IoT is expected compared to a LTE 5 MHz channel. Moreover, the receiver characteristics of NB-IoT are similar to those of regular LTE receivers.

Table 2: NB-IoT carrier placement within the LTE channel guard band

	LTE Chan. BW (MHz)
	#RBs
	Half LTE channel band width (kHz)
	Last RB edge frequency (kHz)
	Ideal NB-IoT centre frequency for OFDM orthogonality
	Distance from a 100 kHz grid (kHz)
	Offset from LTE (m*15kHz) m=0..4
	Gap after offset (kHz)
	Final NB-IoT frequency (kHz)
	Maximum NB-IoT RB edge to LTE edge
	NB-IoT GB
centre frequency offset to  the lower/
upper Base Station RF Bandwidth 
(kHz)

	1.4
	6
	700
	547.5
	637.5
	62.5
	60
	2,5
	697.5
	-87.5
	No NB-IoT GB (exceeds LTE channel edge)

	3
	15
	1500
	1357.5
	1447.5
	52.5
	45
	7.5
	1492.5
	-82.5
	No NB-IoT GB (exceeds LTE channel edge)

	5
	25
	2500
	2257.5
	2347.5
	52.5
	45
	7.5
	2392.5
	17.5
	NB-IoT carrier close to LTE channel edge

	10
	50
	5000
	4507.5
	4597.5
	2.5
	0
	2.5
	4597.5
	312.5
	402.5

	15
	75
	7500
	6757.5
	6847.5
	52.5
	45
	7.5
	6892.5
	517.5
	607.5

	20
	100
	10000
	9007.5
	9097.5
	2.5
	0
	2.5
	9097.5
	812.5
	902.5



[bookmark: _Toc480443517][bookmark: _Toc480444812][bookmark: _Toc476574133][bookmark: _Toc486496637][bookmark: _Toc492502517]Deployment models
Deployment models refer to how a Mobile Network Operator (MNO) decides to deploy IoT technologies, taking into account that these are narrowband technologies, while MNOs' networks are typically mostly wideband technologies. There are 3 possible deployment modes where:
·  the standalone (SA) operation mode is a fully independent deployment mode 
·  the ‘in band’ operation mode pre-empts some of the resources of an existing carrier (in-band deployment)
· the ‘guard band’ operational mode refers to a deployment of the NB IoT system  on the side of an existing carrier (guard-band (GB) deployment);The IoT technologies can conceptually be deployed in three ways, namely:
as a fully independent deployment (standalone (SA) deployment);
by pre-empting some of the resources of an existing carrier (in-band deployment);
by being deployed on the side of an existing carrier (guard-band (GB) deployment).

It has to be noted that EC-GSM-IoT is considered to be deployed in standalone mode and in band mode, LTE-MTC/eMTC is considered to be deployed in band mode and NB-IoT encompasses all the three modes referred above.
[bookmark: _Ref474319191][bookmark: _Ref474319186]Table 1: M2M cellular IoT technologies references	Comment by Peter Faris: Table 13 from ECC Report 266
	Technology
	Harmonised standard
	Deployment
	Bandwidth (kHz)

	
	
	Standalone
	In-band
	Guard-band
	

	EC-GSM-IoT
	ETSI EN 301 502 [9](BS)
ETSI EN 301 511 [10] (UE)
ETSI EN 301 908-18 [8] (BS)
	X
	X
	
	200

	LTE-MTC
	ETSI EN 301 908-1 [15]
ETSI EN 301 908-13 [7] (UE)
ETSI EN 301 908-14 [11] (BS)
ETSI EN 301 908-18 [8] (BS)
	
	X
	
	1080 - 18000

	LTE-eMTC
	ETSI EN 301 908-1 [15]
ETSI EN 301 908-13 [7] (UE)
ETSI EN 301 908-14 [11] (BS)
ETSI EN 301 908-18 [8] (BS)
	
	X
	
	1080

	NB-IoT
	ETSI EN 301 908-1 [15]
ETSI EN 301 908-13 [7] (UE)
ETSI EN 301 908-14 [11] (BS)
ETSI EN 301 908-18 [8] (BS)
	X
	X
	X
	15/3.75 - 180




[bookmark: _Toc492502518]Regulatory framework
The 900 MHz and 1800 MHz bands achieved technology neutrality by explicit authorisation of each candidate technology in the band with corresponding technical conditions to co-exist with incumbent technologies in the band; from a purely regulatory perspective, M2M technologies covered by the harmonised standards can already legally be deployed in the 900 MHz and 1800 MHz bands. The introduction of a new technology in the band can be achieved through inclusion of the appropriate Harmonised Standard.
The current regulatory framework has been developed on a technology basis, by explicitly considering all allowed technologies and taking into account the various adjacent bands issues (references CEPT reports 900/1800 MHz: CEPT reports 19, 39, 40, 41, 42). Various technologies are currently referenced in the EC framework (GSM, UMTS, LTE, WiMAX):  DIRECTIVE 2009/114/EC, Decision  (2011/251/EU
This ensures the implementation of the technology neutrality principle in these two bands. 
 [It shall be noted that CEPT is currently improving its framework in these bands by deleting the reference to WiMAX due to the lack of development in these frequency bands] 


The technical conditions applicable to the 900 MHz and 1800 MHz bands are summarized below: 

Table 2: Overview of technical conditions in 900 MHz and 1800 MHz bands
	Band
	In-band 
	Adjacent bands

	900 MHz + 1800 MHz
ECC/DEC/(06)13 [37]

	UMTS vs GSM:
Carrier separation of 2.8 MHz or more

LTE/WiMAX vs GSM:
Frequency separation of 200 kHz or more between the LTE channel edge and the GSM carrier's channel edge 

	No specific emission limits but recommendations on coordination for:
PMR/PAMR above 915MHz, 
GSM-R in 876-880/921-925 MHz,
Aeronautical systems above 960MHz,
Fixed Service operating above 1805MHz,
Are available in various ECC/CEPT Reports (See Table 14)




[bookmark: _Toc492502519]suitability of Existing technical conditions for IoT applications
[bookmark: _Toc492502520]EC-GSM-IOT 

An EC-GSM-IoT system is deployed in a standalone mode and/or in-band mode in the 900 and 1800 MHz bands., EC-GSM-IoT uses the same frequency planning as GSM, e.g either with fixed frequency reuse or with frequency hopping.

EC-GSM-IoT is covered by the ETSI EN 301 502 [9] (BS),  ETSI EN 301 511 [10] (UE) and ETSI EN 301 908 – 18 (BS)

EC-GSM-IoT is covered by the ETSI EN 301 502 [9] (BS) and the ETSI EN 301 511 [10] (UE)
[bookmark: _Toc492502521]LTE MTC and LTE EMTC regulatory analyses
LTE-MTC/eMTC systems operate in “in band mode” only following the technical conditions applicable to  LTE;



[image: P:\PT1\PT1#55 Berlin 24-28 April 2017\ECO Inputs\PC ECC Report 266\figure2.png]
Figure 1: In-band deployment of LTE (e)-MTC

LTE-MTC and LTE-eMTC are covered by EN 301908-1, EN 301908-13, EN 301908-14 [7] and EN 301908-14 18 [11]. Therefore, LTE-MTC and LTE-eMTC may be used under the technical conditions relating to LTE as specified by the current ECC regulatory framework in the bands 900 MHz and 1800 MHz, (see Annex of ECC/DEC/(06)13 [21][21][37][21]).
EC GSM IOT regulatory analyses
EC-GSM-IoT is covered by EN 301 502 [9]and EN 301 511 [10]. Therefore, EC-GSM-IoT is allowed in the 900 and 1800 MHz band through the ERC/DEC/(94)01, ERC/DEC/(95)03 and ERC/DEC/(97)02 Decisions with technical conditions relating to GSM.
[bookmark: _Toc492502522]NB-IOT regulatory analyses
The 900 MHz and 1800 MHz bands are regulated for GSM/UMTS/LTE/WiMAX referring to the respective harmonised standards. 	Comment by ANFR: See section 3
















NB-IoT standalone is a narrowband system and is specified by 3GPP in TS 36.101 [5] and TS 36.104 [6]. 
NB-IoT will beis covered by the LTE Harmonised Standards (EN 301908-1, EN 301908-13, EN301908-14  and EN 301908-1418[6]) [14]. 

[bookmark: _Toc492502523]NB-IOT in-band
NB-IoT in-band is covered by the LTE harmonised Harmonised standardStandard. Embedding an NB-IoT in an LTE carrier does not change the power or the Spectrum Emission Mask (SEM), either on the BS or the UE side. In consequence, NB-IoT in-band does not raise any regulatory or technical (coexistence) issues with MFCN networks and can be deployed in 900 MHz and 1800 MHz bands.

For an in-band deployment, the NB-IoT technology will use some of the resources of an existing wideband carrier. This corresponds to a change of transmission mode on some subcarriers of a wideband signal. This is very similar to what happens when a specific modulation is selected by the BS to serve a specific terminal
[image: P:\PT1\PT1#55 Berlin 24-28 April 2017\ECO Inputs\PC ECC Report 266\figure3.png]
Figure 2 : In-band deployment of IoT
In consequence, NB-IoT in-band does not raise any specific regulatory or technical (coexistence) issues with MFCN others systems listed in the regulatory framework networks and can be deployed as LTE in 900 MHz and 1800 MHz bands.
[bookmark: _Toc492502524]NB-IOT Standalone

As studied in ECC Report 266, any harmful interference caused by NB-IoT Standalone will be no greater than that caused by existing deployments of GSM in the 900/1800 MHz bands. As such the regulatory technical conditions applicable to GSM are also applicable to NB-IoT Standalone; to reflect this, the ECC Decision(06)13 [37] would need to be amended.










Based on the ECC Report 266, it can be concluded that standalone Standalone NB-IoT equipment compliyesing with the relevant technical conditions (maximum permitted EIRPs and minimum frequency separations from other adjacent services) which apply in the context of GSM, may be deployed in the 900/1800 MHz bands without any increase in the likelihood of harmful interference.

For the frequency separation between two standalone NB-IoT carriers or between a standalone NB-IoT and a GSM carrier of different operators, the existing practice of frequency separation between two GSM carriers of different operators should be used, i.e.200 kHz frequency spacing between channel edges. 
Such arrangement is possible provided that deployment of these technologies is coordinated between operators.

As per ECC Report 266, In conclusion, Standalone NB-IoT operation is considered only in the 900 and 1800 MHz bands, with theshall comply with following minimum separation requirements:

200 kHz separation between the GSM channel edge and Wideband UMTS/LTE/WiMAX channel edge, where LTE includes LTE-MTC/eMTC, in band NB-IoT and guard-band NB-IoT, GSM includes EC-GSM-IoT;	Comment by ANFR: Needed? 
200 kHz separation between the standalone NB-IoT channel edge and Wideband UMTS/LTE/WiMAX channel edge, where LTE includes LTE-MTC/eMTC, in-band NB-IoT and guard-band NB-IoT;
200 kHz separation between the standalone NB-IoT channel edge and the GSM channel edge, where GSM includes EC-GSM-IoT, subject to coordination between operators.

In a standalone deployment, the IoT carrier is deployed independently, in its own narrowband spectrum. Typically, the NB-IoT carrier only uses a fraction of the band allocated to an MNO. This is exactly the same deployment mode as GSM.

[image: ]
Figure 3:Standalone deployment of IoT

[bookmark: _Toc492502525]Guard band NB-IoT

Unless bilaterally agreed, Gguard band NB-IoT should operate in 900/1800 MHz frequency bands, provided that the NB-IoT RB band edge is placed at least 200 kHz away from the LTE channel edge. TThe usage of guard band NB-IoT is possible within CEPT is foreseen only for LTE  in LTE channel bandwidth of 10 MHz or higher. 

Mobile oOperators may deploy guard band NB-IoT for smaller channel bandwidth in between their blocks, if agreed., if agreed by bilateral agreements.




	LTE Chan. BW (MHz)
	#RBs
	Half LTE channel band width (kHz)
	Last RB edge frequency (kHz)
	Ideal NB-IoT centre frequency for OFDM orthogonality
	Distance from a 100 kHz grid (kHz)
	Offset from LTE (m*15kHz) m=0..4
	Gap after offset (kHz)
	Final NB-IoT frequency (kHz)
	Maximum NB-IoT RB edge to LTE edge
	NB-IoT GB
centre frequency offset to  the lower/
upper Base Station RF Bandwidth 
(kHz)

	1.4
	6
	700
	547.5
	637.5
	62.5
	60
	2,5
	697.5
	-87.5
	No NB-IoT GB (exceeds LTE channel edge)

	3
	15
	1500
	1357.5
	1447.5
	52.5
	45
	7.5
	1492.5
	-82.5
	No NB-IoT GB (exceeds LTE channel edge)

	5
	25
	2500
	2257.5
	2347.5
	52.5
	45
	7.5
	2392.5
	17.5
	NB-IoT carrier close to LTE channel edge

	10
	50
	5000
	4507.5
	4597.5
	2.5
	0
	2.5
	4597.5
	312.5
	402.5

	15
	75
	7500
	6757.5
	6847.5
	52.5
	45
	7.5
	6892.5
	517.5
	607.5

	20
	100
	10000
	9007.5
	9097.5
	2.5
	0
	2.5
	9097.5
	812.5
	902.5









With regard to interference with adjacent services/applications no additional interference from guard band NB-IoT is expected compared to a LTE 5 MHz channel. 
Regarding operation in the other harmonised MFCN bands (excluding SDL and TDD) it is expected that no additional interference is created by guard-band NB-IoT if placed at least 200 kHz away from the block edge. Also the receiver characteristics of NB-IoT are similar to those of regular LTE receivers. Therefore the conditions of operation of guard band NB-IoT are expected to be similar to those of regular LTE, provided that the currently defined BEMs are fulfilled. 



[bookmark: _Toc492502526]Proposed amendments to exisiting technical conditions
CEPTIt proposesd to include the content of the following table, containing the technical conditions for the roll-out of wide-band and narrow-band IoT technologies.
The following technical parameters shall be applied as an essential component of the conditions necessary to ensure coexistence in the absence of bilateral or multilateral agreements between neighboring networks, without precluding less stringent technical parameters if agreed among the operators of such networks. 
	Systems
	Applicable 
ETSI harmonised standards
	Technical parameters	Comment by Author: Technical parameters as mentioned in EC Decision 2011/251/EU

	EC-GSM-IoT
	EN 301 502 
EN 301 511 
EN 301 908-18
	Same parameters as for GSM apply. 

	
LTE MTC/eMTC[footnoteRef:2] [2:  LTE MTC/eMTC operates conditions the same technical conditions as LTE
] 

	EN 301908-1
EN 301908-13
EN 301908-14
EN 301908-11
EN 301908-18 
	
Same parameters as for LTE apply.

	NB-IoT 
	EN 301908-1 
EN 301908-13 
EN 301908-14 
EN 301908-18
	Standalone mode: 

A frequency separation of 200 kHz or more between the standalone NB-IoT channel edge of one network and the UMTS/LTE channel edge of the neighbouring network.

A frequency separation of 200 kHz or more between the standalone NB-IoT channel edge of one network and theGSM6 channel edge of the neighbouring network.

In band mode : same parameters as for LTE apply

Guard band mode: 

A frequency separation of 200 kHz or more, between the NB-IoT channel edge and the edge of the operator’s block, taking into account existing guard bands between operators block edges or the edge of the operating band. 



[bookmark: _Toc492502527]Conclusions
 This CEPT Report is the response to the tasks of the EC Mandate. 
It has been developed on the basis of  ECC Report 266 which studied the suitability of the the current ECC regulatory framework for the usage of Wideband and Narrowband M2M in a range of frequency bands, including 900 MHz and 1800 MHz. The report concluded the following:
LTE-MTC/eMTC and EC-GSM IoT are implemented as intrinsic parts of existing LTE and GSM technologies respectively. Therefore, no change to the ECC regulatory framework is needed to address LTE-MTC/eMTC and EC-GSM-IoT;

Revision of ECC Decision(06)13 [2] is necessary to accommodate the use of guard band and standalone NB-IoT in the 900 MHz and 1800 MHz bands.



CEPT proposes the technical conditions in section 5 to update the EC framework for EC-GSM-IoT, LTE MTC/LTE-eMTC and NB IoT .

The proposed technical conditions in section 5 above applying to EC GSM IoT, LTE MTC/LTE eMTC and NB IoT have been also considered for the relevant update of the ECC Decision 06 13 which will be updated accordingly. It ensures coherence between ECC and EC frameworks. 
CEPT will develop relevant cross-border coordination deliverable to support bi lateral and multi-lateral cross border coordination process between administrations including EU Members States. CEPT did not identify unmanageable cross border coordination issues resulting from the introduction of the 3 above technologies in these frequency bands.        

 
(advice: a conclusion may review the main points of the Report. A conclusion might elaborate on the results of the Report and suggest extensions.)
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MANDATE TO THE CEPT
TO REVIEW THE HARMONISED TECHNICAL CONDITIONS FOR USE OF THE 900 MHZ AND 1800 MHZ FREQUENCY BANDS FOR TERRESTRIAL WIRELESS BROADBAND ELECTRONIC COMMUNICATIONS SERVICES IN SUPPORT OF THE INTERNET OF THINGS IN THE UNION

PURPOSE
This Mandate aims at reviewing and adapting, if necessary, the EU-harmonised technical conditions for the continued use of the EU-harmonised 880-915 MHz / 925-960 MHz ('900 MHz') and 1710-1785 MHz / 1805-1880 MHz ('1800 MHz') frequency bands for terrestrial wireless broadband (WBB) electronic communications services (ECS) with view to responding to evolution of market demand with particular focus on applications for the Internet of Things (IoT) including machine-type communications. Its deliverables should observe the principle of technology and service neutrality, promote flexible and efficient spectrum use and facilitate economies of scale of equipment. 
The Commission is monitoring standardisation and market developments related to 5G and will assess in due time the need to amend the technical conditions in both bands, based on a follow-up mandate to CEPT, in order to ensure these are '5G-ready'. 

POLICY CONTEXT AND INPUTS
The ITU-R vision for the next-generation (5G) mobile telecommunications sets out three major 5G usage scenarios – enhanced mobile broadband, massive machine type communications, and ultra-reliable and low latency communications. In particular, the latter two scenarios imply that pervasive IoT wireless communications are timely integrated in spectrum usage conditions for relevant EU-harmonised bands. 
In terms of IoT, there are multiple technologies using different bands. Regarding mobile cellular bands, three novel technologies have been defined: (i) Extended Coverage GSM IoT, (ii) LTE Machine Type Communication (MTC) and evolved MTC (eMTC), and (iii) Narrowband IoT (NB-IoT) which can operate in an in-band, guard-band or stand-alone mode. These technologies can be readily used in bands designated for terrestrial WBB ECS. 5G standardisation is making progress at 3GPP[footnoteRef:3] with the goal to deliver comprehensive norms, including on IoT use, at the end of 2019. A major track of 5G standardisation is dedicated to the so-called New Radio (NR) interface.  [3:  3GPP Releases 15 and 16] 

The 900 MHz and 1800 MHz frequency bands are harmonised for terrestrial WBB ECS[footnoteRef:4] in a technology-neutral way on the basis of multiple wireless communications standards, which ensure coexistence with GSM systems. At present, the 1800 MHz band is a leading band for 4G deployments as it accommodates more than 45% of the world-wide LTE networks[footnoteRef:5]. At the same time, both bands are still used for 2G technology (GSM and its enhancements), including for machine-type communications. [4:  By virtue of Council Directive 87/372/EEC as amended by Directive 2009/114/EC, and Commission Decision 2009/766/EC as amended by Commission Decision 2011/251/EU]  [5:  Source: Global mobile Suppliers Association, November 2016] 

In its Spectrum Roadmap for IoT[footnoteRef:6], the Radio Spectrum Policy Group (RSPG) takes the view that designating additional bands for IoT is not needed as further access to spectrum for IoT can be enabled in other ways, including through technical harmonisation measures which allow IoT use. In this regard, as frequency bands designated for WBB ECS may be used for emerging IoT applications and services, it should be ensured in line with the principle of technology neutrality that the existing harmonised technical conditions in such bands fit with IoT requirements. [6:  RSPG17-006 final] 

Therefore, the suitability of the EU regulatory framework for the 900 MHz and 1800 MHz bands needs to be studied with particular focus on IoT applications. Such approach would incentivise investment, reduce equipment cost and capital expenditure through economies of scale, and render benefits for businesses and citizens. For the sake of  continuity in the regulatory framework, these studies should focus on applicable standards and relevant frequency parameters and also ensure co-existence with current deployments in both bands.
CEPT has completed analysis of the technical conditions for the future deployment of wideband and narrowband machine-to-machine communications in EU-harmonised bands currently in use for terrestrial WBB ECS (s. ECC Report 266[footnoteRef:7]). The outcome of these studies would generate synergies in delivering results under this Mandate within a short timeframe and may also advise on the need to review the technical conditions in other EU-harmonised bands. According to ECC Report 266, for the EU-harmonised frequency bands under FDD mode other than the 900 MHz and 1800 MHz bands, the current regulatory framework based on least restrictive technical conditions (BEM) does not require a particular update for usage for IoT, including the three novel technologies as described above.  [7:  Link: http://www.erodocdb.dk/Docs/doc98/official/pdf/ECCRep266.pdf ] 

In its "Strategic Roadmap towards 5G for Europe: Opinion on spectrum related aspects for next-generation wireless systems (5G)"[footnoteRef:8], the RSPG recognises the need to ensure that technical and regulatory conditions for all EU-harmonised frequency bands for wireless broadband electronic communications services are fit for 5G use. The Commission services are monitoring technology and market developments on 5G and will respond to any need to amend the technical conditions of EU-harmonised bands used for terrestrial WBB ECS (including the 900 MHz and 1800 MHz bands) in a follow-up mandate to CEPT.  [8:  RSPG16-032 final] 


JUSTIFICATION
Pursuant to Article 4(2) of the Radio Spectrum Decision the Commission may issue mandates to the CEPT for the development of technical implementing measures with a view to ensuring harmonised conditions for the availability and efficient use of radio spectrum necessary for the functioning of the internal market. Such mandates shall set the tasks to be performed and their timetable. Pursuant to Article 1 of the Radio Spectrum Decision, activities under the Decision must facilitate policy making with regard to the strategic planning and harmonisation of radio spectrum use as well as ensure the effective implementation of radio spectrum policy in the EU while serving the aim of coordination of policy approaches. Furthermore, they shall take due account of the work of international organisations related to spectrum management such as the ITU and the CEPT. 
The Radio Spectrum Policy Programme (RSPP) requires Member States and the Commission to foster the development of standards and the harmonisation of spectrum allocation for IoT communications across the Union[footnoteRef:9].  [9:  Article 8(6), RSPP, s. http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32012D0243 ] 

Advances in standardisation regarding IoT, also relevant for the evolution towards 5G, call for a swift and coordinated Union-level process on updating the technical conditions in EU-harmonised bands, wherever necessary. Therefore, the harmonised technical conditions for terrestrial WBB ECS in the 900 and 1800 MHz frequency bands should be reviewed and timely adapted to cater for growing IoT use in the short term. Such approach will contribute to the overarching Union policy objective of providing high-quality (wireless) connectivity.

TASK ORDER AND SCHEDULE 
CEPT is herewith mandated to review the harmonised technical conditions for spectrum use in the 900 MHz and 1800 MHz frequency bands for the continued provision of terrestrial wireless broadband electronic communications services with view to supporting IoT usage scenarios and applications. CEPT should give utmost consideration to overarching Union-level spectrum policy objectives[footnoteRef:10] such as efficient spectrum use and take utmost account of applicable principles of Union law such as technological and service neutrality, non-discrimination and proportionality insofar as technically possible.  [10:  Enshrined in the RSPP and the Radio Spectrum Decision] 

CEPT is requested to collaborate actively with the European Telecommunications Standardisation Institute (ETSI) which develops harmonised standards for conformity under the Radio Equipment Directive. In particular, CEPT should also take into consideration emerging technologies and ETSI (harmonised) standards which facilitate shared spectrum use and foster economies of scale. 
In particular, CEPT is tasked to:
1. Study and assess the harmonised technical conditions applicable to the 880-915 MHz / 925-960 MHz and 1710-1785 MHz / 1805-1880 MHz frequency bands with view to their suitability for IoT applications.
2. Based on the results under Task 1, amend, if necessary, the harmonised technical conditions applicable to both bands, with focus on applicable technology standards, for the provision of terrestrial wireless broadband electronic communications services, so as to ensure both, backward compatibility with existing use, and suitability for IoT applications. 
The amended technical conditions to address IoT use should also be sufficient to ensure co-existence with GSM and other incumbent services and services/applications in adjacent bands, in line with their regulatory status, including at the EU outer borders. 

CEPT should provide deliverables according to the following schedule:
	Delivery Date
	Deliverable
	Subject

	
November 2017[footnoteRef:11] [11:  Subject to a public consultation] 


	Draft Report from the CEPT to the Commission
	Description of the work undertaken and the results.

	
March 2018[footnoteRef:12] [12:  In time for the RSC meeting in March 2018] 


	Final Report from the CEPT to the Commission taking into account the outcome of the public consultation
	Description of the work undertaken and the results.



CEPT is requested to report on the progress of its work pursuant to this Mandate in advance of all meetings of the Radio Spectrum Committee taking place during the course of the Mandate. 
The Commission, with the assistance of the Radio Spectrum Committee and pursuant to the Radio Spectrum Decision, may consider applying the results of this mandate in the EU, pursuant to Article 4 of the Radio Spectrum Decision and subject to the results of the spectrum inventory and relevant guidance of the RSPG.
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