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	Summary:
In this document the results of the questionnaire on on the revision of ECC Report 173 relating to the current use and future trends for the fixed services in Europe are presented.
The questionnaire closed on 14th October 2016.
37 responses were received to the questionnaire, including 26 from administrations and 11 from industry.
A summary of all responses is provided below.
The full responses to Q1 to Q11 by question are provided in table form in Annex 1 of this document.
The full responses to Q1 to Q11 by respondent are provided in Annex 2 of this document.
The full responses to Q12 are provided in an Excel spreadsheet in Annex 3.

	Proposal: 
SE19 is invited to take account of the results of this questionnaire to inform any further work on this issue.

	Background: 
WG SE and SE19 are in the process of updating ECC Report 173, which was prepared between 2010 and 2012 to update the previous ECC Report 3 of 2002.
As part of this exercise, a first Questionnaire was sent in 2014 to Administrations, operators and industry to seek the information related to frequencies above 50 GHz, since limited information was available for these bands when ECC Report 173 was published in 2012. 
WG SE considered that it would be useful for both industry and administrations to have a new and updated situation of the fixed service in Europe across all frequency bands.  This is of particular importance and timely taking into account new technology developments and requirements in the fixed service, and other competing requirements (e.g. studies towards WRC-19) so that a complete picture is available of current and future spectrum use and requirements of the fixed service.
WG SE tasked PT SE19 to extend the revision of ECC Report 173 to all frequency ranges.
A questionnaire was issued by WG SE#73 to administrations and industry to obtain information on current use and future trends in all FS bands. The questionnaire ran from 12th May 2016 to 14th October 2016





Respondents
The following 26 CEPT administrations indicated in bold provided a response:

	Albania
Andorra
Austria
Azerbaijan
Belarus
Belgium
Bosnia and Herzegovina
Bulgaria
Croatia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Georgia
Germany
Greece
Hungary
Iceland
Ireland
Italy
Latvia
Liechtenstein
	Lithuania
Luxembourg
Former Yugoslavian Republic of Macedonia (FYROM)
Malta
Monaco
Montenegro
Moldova
Netherlands*
Norway
Poland
Portugal
Romania
Russian Federation
San Marino
Serbia
Slovak Republic
Slovenia
Spain
Sweden
Switzerland
Turkey
United Kingdom
Ukraine
Vatican City


[bookmark: _GoBack]	* Response to Q12 only

The following 11 organisations also provided responses:
	4RF Communications (Europe) Ltd

	European Utilities Telecoms Council (EUTC)

	MAGYAR TELEKOM PLC.

	Orange

	Ericsson

	WIND Telecomunicazioni S.p.A.

	Mobiltel EAD

	Telenor Bulgaria EAD

	Huawei Technologies

	Telia Company

	OTE Group of Companies



List of questions
Main Tasks of the new study
The main tasks of the new study are:
i. To provide a comprehensive overview of the development of the fixed service since the original data since 1998 and to document the expected trends, spectrum use and requirements in CEPT post-2016. This should be of interest to administrations, manufacturers and telecom operators;
ii. To provide a reference source for administrations, manufacturers and operators to better understand the market and spectrum issues surrounding the developments of the fixed service in CEPT;
iii. To provide information and highlight areas that might require further attention of  CEPT.
Purpose of the questionnaire
The questionnaire consists of two parts: Part 1 containing a list of questions (for both industry and administrations) and Part 2 consisting of a table with a band-by-band analysis (mainly addressed to administrations). 
The purpose is to collect information on the actual utilisation of the various frequency bands, where the fixed service is currently deployed and to gain an overview of the likely spectrum requirements in the future, as well as the technology trends. This information will be used to analyse the current situation with respect to the development of the fixed service, and to allow a better vision of future deployment trends and spectrum issues.

PART 1 - Questions on the current national practices for allocation and assignment of fixed service frequencies/licences and future trends/requirements (for both administrations and stakeholders):

	Question 1: 
What are the expected further changes that are likely to happen in various frequency ranges with respect to the fixed service applications (e.g. Numbers of links, Capacity, Modulation, Network topology etc.) over the next few years in the following frequency ranges? 

	1 – 10 GHz
	

	10 to 20 GHz 
	

	20 to 50 GHz
	

	Note: In particular please provide information about remaining Fixed Service use in the 14.25-14.50 GHz (national use).


Answers: Free text. 

	Question 2: 
What are the new technology developments/requirements that are going to drive future FWS use in existing bands below 50 GHz? Please give details

	1)
	

	2)
	

	Note: Please indicate which technology/requirements and timeframes (e.g. small cell/macro cell backhaul, NLOS and other FWS applications).



	Question 3: 
[bookmark: _Ref271640105]Are there any bands that are likely to become strategically more important than others considering all frequency bands? Please provide details

	

	Note: Please indicate which bands, possibly timeframes and reasons (i.e. driven by trends in various FWS applications including backhaul for mobile).



	Question 4: 
Considering all frequency bands, how is a given frequency band selected over others (i.e. technical, economical criteria and other policy considerations)? Are there any changes foreseen in the criteria used when selecting a specific frequency band? Please give details

	


Answer: Free text. 

	Question 5: 
Which frequency bands do you believe are suitable for licence exemptions and/or block assignment (e.g. by auction) in future?

	


Answer: Free text.

	Question 6: 
For bands above 50 GHz, what are the planning methods for links and interference criteria used and how are the interference calculations done? Are there any lack of availability of appropriate methodology and models? Please give details (In case no reply was provided in 2014 Questionnaire or if the situation has changed) 

	

	Note: Please refer to ITU-R/ECC deliverables or any other public information (e.g. propagation models, interference criteria and etc.)



	Question 7: 
In your spectrum engineering process, do you find  the ten consecutive severely errored seconds criterion, derived from ITU-T G.827 and extended to ethernet by ITU-T Y.1563,  still to be  appropriate to assess availability in packet based networks? If not, which criterion do you use  and why do you prefer it ?


	


Answer: Free text.

	Question 8: 
Are the spectrum management/licensing approaches used in your administration likely to change? Please give details.

	


Answer: Free text.

	Question 9: 
Are there any FWS bands which are congested? If yes, please give details including how the congestion is defined/measured? 

	


Answer: Free text.

	Question 10: Do you have any experience or plans of sharing spectrum for both FWS backhaul and mobile access technologies in the same bands? Please give details, in particular of any studies on this subject?  


	


Answer: Free text.

	You may also add any other statements or observations that you wish to make on the subject of fixed services development.

	



PART 2 - Current Use and Future Developments of Fixed Service

Please fill in the table attached (in the excel file) for those frequency bands which you use or intend to use in the future for the fixed service as shown in the example below.
Summary of responses
The responses to Questions 1 to 11 are summarised below.
This is a general summary based on common emerging views, and does not address every specific point raised in the questionnaire. Responses which are not within the scope of the question are not included in the summary.
The full responses are provided in Annex 1.
Question 1: What are the expected further changes that are likely to happen in various frequency ranges with respect to the fixed service applications (e.g. number of links, capacity, modulation, network topology etc.) over the next few years in the following frequency ranges? Note: In particular please provide information about remaining Fixed Service use in the 14.25-14.50 GHz band (national use). 

1 to 10 GHz
Several respondents (administrations and industry) expect at least a small increase in the number of links. An increase in capacity of links is also expected (up to 1Gbps), which will require wider bandwidth (up to 224MHz) and higher order modulation (up to 4096 QAM). The need for adaptive modulation, cross-polar interference calculation and MIMO is also noted.
The demand for capacity is driven by mobile operator backhaul. However some administrations also note this need could be met by wired solutions, and some respondents expect no change or a slight decrease in number of wireless links.
The need for possible migration of existing links from 1.4GHz and 3.4-3.8GHz to other bands in this range is needed, due to future plans to use these bands for mobile networks.
The continued use of bands in this range for critical infrastructure is noted, with an increase in demand at 1.4GHz.
10 to 20 GHz
Some small increases in link numbers are expected by some respondents, but others note congestion or expect stable number of links in some bands.
Similar future requirements as for the 1 to 10 GHz range above are noted – i.e. increase in capacity demand to be met with wider bandwidth, higher order modulation, MIMO and XPIC.
Remaining use of 14.25-14.5 GHz[footnoteRef:1] [1:  Some respondents provided additional relevant information on this band under Q12. This information is included here for completeness] 

5 administrations have remaining usage in this band:
· Germany: less than 50 links, no plan to decrease. This band is exclusively reserved for PPDR applications.
· France: 141 links, decreasing
· Russian Federation: 30 links (see footnote 1). No links have been built or upgraded for more than 10 years, existing links to be taken out of service. 
· Romania: heavy use expected to continue in in the 15 GHz band with a channel arrangement from 14.4-15.35 GHz according to ITU-R F.636-4 (overlaps with the top 100 MHz of this range).
· UK: 164 links (see footnote 1):

20 administrations have no Fixed Service usage in the band (16 administrations explicitly stated this under this question, a further 4 indicated this under Q12 – see footnote 1).
Other continuing non FS uses were noted by some administrations
20 to 50 GHz
Several respondents expect significant increases in link numbers in this range.
As for the above ranges below 20 GHz, increase in capacity increase in capacity demand is expected in order to meet mobile operator backhaul requirements. As for the other ranges, this demand is expected to be met with wider bandwidth, higher order modulation, MIMO and XPIC.
5G is noted as presenting particular challenges in this range, both because existing FS bands are under study for allocation for 5G, and also because of the increase in demand for backhaul that will be required to meet the 5G capacity needs.
However, some respondents do not expect any increase in link numbers, or expect numbers to decrease. Possible migration from this range to bands above 50 GHz (e.g. E-Band) is also noted.
Question 2: What are the new technology developments/requirements that are going to drive future FWS use in existing bands below 50 GHz? Please give details. Note: Please indicate which technology/requirements and timeframes (e.g. small cell/macro cell backhaul, NLOS and other FWS applications). 

An increase in demand for capacity is anticipated, which is driven by mobile operator backhaul – for both 4G and 5G, macro cells and small cells.
Capacity of up to several Gbps is expected to be needed, which will require wider bandwidth (up to 112 MHz) and higher order modulation (up to 4096 QAM). The need for adaptive modulation, cross-polar interference calculation and MIMO is also noted. Channel and band aggregation, full duplex are also possibilities.
Both LOS and nLOS links are required, including point-to-point, point-to-multipoint and mesh networks.
Detailed information on timeframes is not provided in most cases. 
Question 3: Are there any bands that are likely to become strategically more important than others considering all frequency bands? Please provide details. Note: Please indicate which bands, possibly timeframes and reasons (i.e. driven by trends in various FWS applications including backhaul for mobile). 

There are differing views among respondents on the importance of specific bands, with different bands in all ranges considered important by different administrations and industry, and some respondents consider all bands as equally important.
Some common viewpoints are noted below.
E-Band (71-76 GHz/81-86 GHz) is noted as strategically important by several administrations and industry due to the potential for high capacity dense networks for small cell backhaul. Flexible channelling and low cost licensing are particular benefits.
Bands below 17 GHz remain important to provide long distance rural coverage in the particular bands within the 6-8 GHz range. 
Higher bands are also important for high capacity in rural areas, and to relieve existing congestion in certain bands (e.g. 38 GHz).
Higher bands such as D Band (130 GHz) will be important to provide backhaul for 5G. 
Question 4: Considering all frequency bands, how is a given frequency band selected over others (i.e. technical, economical criteria and other policy considerations)? Are there any changes foreseen in the criteria used when selecting a specific frequency band? Please give details. 

The following criteria are noted by several respondents:
· Technical characteristics: link length, bandwidth, capacity, reliability
· Economic criteria: fees, equipment cost, antenna size
· Regulatory framework: minimum required distances, sharing with other services
In some administrations the desired frequency band is selected by the licensee.
Question 5: Which frequency bands do you believe are suitable for licence exemptions and/or block assignment (e.g. by auction) in future? 

Several respondents believe bands above 50 GHz are suitable for light licensing, licence exemption and/or block assignment. In particular 57-66 GHz (V Band) is noted as suitable due to oxygen absorption properties which allow for better interference management, and 71-76/81-86 GHz (E-Band) where interference is also easier to manage. Light licensing is already used in these bands in some administrations. 
Some respondents note specific bands below 50 GHz which could be suitable for block assignment, but there is no clear common view. It is noted there is already existing block allocation in some bands in some administrations. Block licensing is beneficial where a limited number of operators wish to deploy a large number of links in a single band.
Question 6: For bands above 50 GHz, what are the planning methods for links and interference criteria used and how are the interference calculations done? Is there any lack of availability of appropriate methodology and models? Please give details. (In case no reply was provided in 2014 Questionnaire or if the situation has changed). Note: Please refer to ITU-R/ECC deliverables or any other public information (e.g. propagation models, interference criteria, etc.) 

Several respondents note planning is performed according to relevant ITU and ECC recommendations. In particular P.525 (free space), P.530 and P.452 are noted, sometimes in combination with other recommendations, e.g. for rain fading (P.837) and atmospheric gas attenuation (P.676).
A range of other ITU-R recommendations are also noted by individual respondents: P.310 and P.453 (diffraction and refraction), G.821, F.746,F.2006, P.2001
The following ETSI documents are noted by individual respondents: TR 101 854 (interference analysis taking account of digital terrain), GS mWT 004 (mWT V-Bnad street level interference analysis), ETSI White paper No. 10.
In many cases the methods are the same as for below 50 GHz. Some respondents note that lack of or limited assignments above 50 GHz mean that planning issues have not been previously considered.
The following specific tools are noted: LS Telecom CHIR Plus (has been used up to 80GHz) and Pathloss 5. Other respondents note un-named tools.
For light licensing (70/80 GHz) in some cases the planning is done by the applicant.
A need for further studies on propagation and methodology is noted. 
Some suitable models above 50 GHz are available in academia, e.g. METIS FP7 project.
Possible improvements to planning methods are noted as follows:
· Suitable rain rate methods for high frequencies need to be studied.
· Ray tracing could be considered for urban environments above 80 GHz. This would require high resolution and up to date 3D map data.
· Antenna isolation within the near field could be considered.

Question 7: In your spectrum engineering process, do you find the ten consecutive severely errored seconds criterion, derived from ITU-T G.827 and extended to ethernet by ITU-T Y.1563, still to be appropriate to assess availability in packet based networks? If not, which criterion do you use and why do you prefer it? 

3 administrations (2 on behalf of operators) and 1 operator believe this criteria is still appropriate. The operator notes its simplicity and reliability, and lack of suitable alternatives.
A further 2 administrations (1 on behalf of an operator) note the criteria is used but don’t comment on whether it is still appropriate. In one case the administration performs the calculation based on this method but grants licences anyway if criteria not met, subject to operator requirements. 
An industry group, an administration (on behalf of operators) and a manufacturer believe it is no longer appropriate. Reasons given are that it was developed many years ago for PDH/SDH links, and should be reviewed for suitability to packet based networks. It is noted that the use of this parameter is not always in line with the ITU-T definition, and therefore standardisation studies should be undertaken to review this.
4 administrations and 1 operator note that the criteria isn’t used. Other respondents do not give any view.
Other criteria that are used or are believed to be appropriate are ITU-T G.826, ITU-T Y.1563.
Question 8: Are the spectrum management/licensing approaches used in your administration likely to change? Please give details. 

The majority (16) administrations are not planning any changes, but some of these note recent changes including introduction of light licensing in 70/80 GHz. 7 administrations are considering changes, mainly the implementation of light licensing in 70/80 GHz and in 1 case block licensing in some bands below 50 GHz.
Question 9: Are there any FWS bands which are congested? If yes, please give details including how the congestion is defined/measured? 

The bands with the highest congestion (noted by 5 or more respondents) are: 13 GHz (8 administrations, 2 operators), 23 GHz (7 administrations), 15 GHz (6 administrations, 1 industry group), 6 GHz (particularly the upper 6 GHz band – 4 administrations, 2 operators, 1 industry group) and 38 GHz (5 administrations).
The following bands were also noted as congested by some respondents: 1.4 GHz, 2 GHz, 7 GHz, 11 GHz, 18 GHz, 26 GHz.
Most congestion is reported in urban areas.
8 administrations do not consider any bands to be currently congested. Expected future problems in 15 GHz, 18 GHz and 23 GHz were noted in one case. Site sharing issues in 23 GHz and 38 GHz were noted.
It was noted that it can be difficult to define congestion, as there is no regulatory definition, and it depends on geography, bandwidth and economic factors. It would be useful to define a common metric for congestion. 
Question 10: Do you have any experience or plans of sharing spectrum for both FWS backhaul and mobile access technologies in the same bands? Please give details, in particular of any studies on this subject. 

The vast majority respondents have no experience of this. 1 administration has allowed for this option in 3.4-3.8GHz licences, and has not received any complaints.
The majority also have no plans in this regard, but it is noted in some cases that this may need to be considered in future, particularly in light of the existing FS bands under study for 5G.
Question 11: You may also add any other statements or observations that you wish to make on the subject of fixed services development. 

Some respondents provided additional comments on specific points. Please see Annex 1.
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