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1. Introduction:

In May 2011, WGFM sent out a questionnaire to the administrations and industry related to the protection in case of introduction of WSD in the 470-790 MHz band.
By 10 October 2011, the Office received 27 responses from administrations and 14 responses from industry and users.
In October 2011, WGFM tasked CG CRS CRS to analyse the answers to this for the next WG FM meeting in April 2012.

This document provides the required analysis.
2. Summary of the answers received:

The answers are available in document CGCRS(11)014rev2.

Section A for administrations:

QUESTION 1:

Before the TV switchover from analogue to digital in your country:

Do you, or did you, authorise the use of the 470-862 MHz band for PMSE applications?

27 answers. 24 YES, 1 NO, 1 only on temporary basis, 1 only on secondary basis.

An overwhelming majority of answering administrations authorise(d) the use of the 470-862 MHz band for PMSE applications before the TV switchover from analogue to digital.

If licensing regime is disregarded, it can be considered that all answering administrations authorise(d) the use of the 470-862 MHz band for PMSE applications before the TV switchover. It should be noted that for two of these administrations, not the whole 470-862 MHz band was available.

Under which regime? (Individual authorisation? General authorisation? License exemption?)

25 answers.
Answers are quite equally split between the three following possibilities: “general licence”, “individual license”, “general or individual licenses according to sub-bands, circumstances (e.g., large event) or output power”. A smaller number of administrations have only a general authorisation regime.

QUESTION 2

After the TV switchover from analogue to digital in your country:

Do you, or will you, authorise the use of the 470-790 MHz band for PMSE applications?

27 answers.
All administrations have plans or consider authorising PMSE in the band 470-790 MHz, however, many of them indicate study for possible changes with regard to PMSE authorisations.
Under which regime? (Individual authorisation? General authorisation? License exemption?)

23 answers.
Answers are equally split between the three following possibilities: “general licence”, “individual license”, “general or individual licenses according to sub-bands, circumstances (e.g., large event) or output power”, while a limited number of answers indicate that the future regime is still under consideration.
QUESTION 3

Do you envisage the introduction of white space devices in the 470-790 MHz band?

27 answers.

Answers are quite equally split between the three following options: “introduction of WSD in the 470-790 MHz band”, “no introduction (at least in a foreseeable future)” and “under study”.
The fact that there is currently no expressed demand from the industry is also underlined.
QUESTION 4

Do you currently study, or plan to do it in a short time frame, such introduction?

26 answers.

Almost three quarters of the answering administrations answered that they have no plan to introduce WSD in a short time frame while the rest of the administrations is considering and/or studying it.
QUESTION 5:

If you answered “yes” to question 2 above, do you consider that specific mechanisms (e.g., registration in database(s); channels not used by digital TV reserved for PMSE, also called “safe harbour” in ECC Report 159; cognitive capabilities,…) have to be considered to ensure the protection of PMSE with respect to a potential introduction of WSD?
21 answers.

Almost three quarters of the answering administrations consider that specific mechanisms have to be considered to ensure the protection of PMSE with respect to a potential introduction of WSD. Four administrations consider that this issue still needs to be studied while two consider that no specific mechanism is needed.
If so, could you indicate which mechanisms do you foresee?

16 answers.

The two approached favoured by the answering administrations are the “safe-harbour” mechanism followed by the “data-base” one. The implementation of cognitive technologies in PMSE (C-PMSE) is also mentioned together with the possibility of imposing a smart protocol to all secondary users of the band.
It should be noted that one administration considers that the “data-base” mechanism is not enforceable for PMSE as they are operated under a regime of license exemption.

For each of these mechanisms, could you give some details and potential advantage/drawback?
12 answers.

The two most foreseen mechanisms “safe-harbour” and “data-base registration” were seen both with advantages and drawbacks.

The “safe harbour” approach is usually considered as easy to be implemented, stable and efficient, even though the lack of country-wide unused channel is seen by one administration as a significant difficulty. The main drawback of this option is that the spectrum available is limited. Also, the objective of efficient spectrum use is not considered as reached.
On the contrary, the “data base registration” approach is considered as increasing the spectrum use efficiency. But it is often considered as too complex (in particular with respect to the protection of PMSE – this is less true for TV). Also the business plan associated is still unclear. Question about the reliability of the information contained in the data base was also raised.

The cognitive capabilities were hardly commented. It was underlined that this mechanisms approach is considered as increasing the spectrum use efficiency but potentially with a consequence of more costly terminals.

5a. In case of registration of PMSE in databases: do you foresee to have sufficient information available, to register PMSE operation in a possible geolocation database?
16 answers.

Answers are equally split between “yes” and “no”.

If so, which category / type of use of PMSE would be registered and how?

11 answers.

Most answering administrations indicated that this would be applicable to all category / use of PMSE.

5b. In case of safe harbour:
13 answers.

A relative majority of answers indicated that the number of channels still needs to be studied. For those administrations that mentioned such number, the latter was between 1 and 4.

Would they be regional wide / nation wide?
11 answers.
Answers are equally split between “regional wide” and “national wide”.

For one answering administration, this still needs to be studied.

5c. Other mechanisms (e.g.: beacons, Cognitive-PMSE,…):
If so, please describe.

10 answers.

The only additional mechanism foreseen is the use of cognitive capabilities, in particular by PMSE (C-PMSE). There is no mention of beacons or of any other mechanism. However, half of the answering administrations indicated that this issue is still under study.
5d. Do you consider that any mechanism (e.g., data base, safe harbour, cognitive capabilities,…) have to be considered to ensure the protection of PMSE if no WSD are deployed in the 470-790 MHz band?
17 answers.

A majority of answering administrations consider that such mechanisms would then be useless. However, one third of them consider that some of these mechanisms could enhance the protection of PMSE and/or increase their spectrum efficiency in a framework of reduction of the interleaved spectrum in the UHF band.
Section B for Industry and Users:
QUESTION 1

Do you envisage requesting your Administration or CEPT the introduction of white space devices in the 470-790 MHz band?
Only one positive answer was received with the following elements:

- date of introduction: March 2002 and December 2003;
- type of applications: Wireless Intercom;
- type of technology: Synthesized Frequency Modulation, in 518-814 MHz the 1st time, in 470-698 MHz the 2nd one.

Entities that answered negatively made the following remarks:
- introduction of white space devices in the TV bands is considered likely in the EU;
- there is a preference for WSD than a 2nd digital dividend in favour of mobile broadband as this use cannot share with other services such as PMSE.
QUESTION 2:

Do you consider that specific mechanisms (e.g., registration in database(s), safe harbour, cognitive capabilities,…) have to be considered to ensure the protection of PMSE with respect to a potential introduction of WSD?
All but one respondent answered positively to this question.
If so, could you indicate which mechanisms do you foresee?

13 answers.

The data base registration and the safe harbour mechanisms are from afar the most preferred options mentioned by the respondents.
For each of these mechanisms, could you give some details and potential advantage/drawback?

11 answers.
Similar advantages and drawbacks than those expressed by administrations (see above) are given. In addition, it can be noted that sensing is not considered as efficient enough, as far as the database option is concerned, its requirement to be permanently up to date is seen as a challenge. Also, the risk of interference between PMSE users in case of the adoption of the safe harbour approach is stressed, if the number of PMSE users is high with respect to the number of safe harbour channels.
QUESTION 3A

In case of registration of PMSE in databases:
Which category / type of use of PMSE should be registered and how?

14 answers.
Several respondents indicate that all categories should be registered, however, some also mention that it is necessary to differentiate between spontaneous and predictable usages. While the last one can easily accommodate a data base registration, it is much more difficult to do so for the second one for which PMSE may use safe harbour channels.

Other respondents indicate that registration is only needed under certain circumstances (e.g. large events) while one mentions that the data base approach is not possible if applications are license exempt.
QUESTION 3B:

In case of safe harbour:

How many channels would you foresee? Would they be regional wide / nation wide?

14 answers.

The answers are quite diverging in terms of number of channels for the safe harbour mechanism, ranging from 1 to 20 TV channels, with most of the answers expressing a need of 2 to 4 channels.
With regard to the geographical extension of these channels, most respondents indicate that they should be nation wide (with one however considering that this is not appropriate at all). More respondents favour EU wide channels than region wide.

QUESTION 3C

Other mechanisms (e.g.: beacons, Cognitive-PMSE,…):

If so, please describe.
10 answers.

The potential of using cognitive capabilities is recognised even though this technique is not considered mature enough. The beacon mechanism is not considered appropriate and no mechanisms other these two are mentioned.
QUESTION 3D:

Do you consider that any mechanism (e.g., data base, safe harbour, cognitive capabilities,…) have to be considered to ensure the protection of PMSE if no WSD are deployed in the 470-790 MHz band?
If so, please describe.

14 answers.

A very large majority of respondents consider that even without WSD use of the TVWS, additional mechanisms should be implemented to ensure the protection of PMSE in the 470-790 MHz band.
Those respondents mainly favour online registration database and safe harbour solutions. Some of them consider also that cognitive solutions will be useful in the future.
3. Analysis:

Without surprise, the 470-790 MHz band will continue to be used by PMSE after the switch over of the analogue TV. This position is shared by administrations and industry.

With regard to the evolution of the licensing regime, at this stage, there is no clear trend towards a more individual or, on the contrary, general authorisation approach

Administrations are more considering introduction of WSD in a medium to long term than in a short term. The fact that there is currently no expressed demand from the industry is also underlined.

This position can be considered as reinforced by the fact that only one respondent from industry was proposing TVWS use by other applications than PMSE.

This is surprising enough considering the relatively high amount of research, study and standardisation activity that is taking place in relation with CR, and more specifically for WSD, in Europe.
A clarification of the actual needs and perspectives with regard to the use of the UHF band by WSD may be then necessary quite urgently.

Also with regard to the necessity of implementing specific mechanisms to protect PMSE use of TVWS, industry (at least from PMSE community) and administrations have a similar view. This view however diverges when the implementation of specific mechanisms is at stake even without introduction of WSD in the UHF band: while administrations mainly consider that such implementation is not necessary, a large majority of industry considers that it would be beneficial in any case.
The safe-harbour and the data-base registration mechanisms are the most preferred options, followed by the implementation of cognitive capabilities in PMSE equipment.
It is recognised however, in particular by administrations that the safe-harbour approach may not allow an efficient spectrum use as higher as desirable. On the contrary, the data base registration mechanism is seen as more flexible and potentially more spectrum efficient but also more complex. It requires more study and regulatory/standardisation activities beforehand.
Adequate study should then be carried out in due time. The decision taken by WGFM in October 2011 to focus the continuation of the work on the draft ECC Report related to the “Consideration of the regulatory mechanisms needed to facilitate the introduction of cognitive radio systems (CRS) in the ‘white spaces’ of the frequency band 470-790 MHz” on the data bases issues will help to clarify this situation.
4. Conclusion:
Taking into account the answers received, it appears that the first step related to the protection of PMSE in case of introduction of WSD in the 470-790 MHz band is to clarify the request of the potential use of the WS of this band by the cognitive devises.

Taking into account that one of the preferred mechanism to ensure such protection, i.e., registration in data base(s), requires regulatory and standardisation work, the effort initiated on this issue by CEPT should continue, so that CEPT be ready if necessary.
