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1. Opening of the meeting 

The 10th meeting of SE Project Team 43 was held from 5 to 7 July 2011 in Bologna Copenhagen at the premises of the Fondazione Ugo Bordoni (FUB). The meeting was attended by 42 participants. Apologies were received from Messrs. Robert Horvitz (Open Spectrum Foundation), Uwe Beutnagel-Buchner (Bosch), Claes Eriksson (Ericsson), William Webb (Neul), Marco Marcovina (Mediaset) and Andrew Stirling (Microsoft). The list of meeting participants can be checked here and the list of contributions can be found here. 

The Chairman, Dr. Alexandre Kholod, opened the meeting welcoming all delegates and expressing his satisfaction on the size of the meeting and the number of input contributions received. He reminded the participants on the tight schedule to accomplish the studies mandated by the WG SE. In this respect, the Chairman recognized the important progress achieved by SE43 at the first meeting after the SE43 mandate was renewed, but noted, however, that a great deal still needed to be accomplished before reporting the results back to WG SE. 
Mr. Antonio Velucci (Italy) addressed the meeting with a warm welcome thanking FUB for organizing the meeting in this historical place, where Guglielmo Marconi carried out the first experiments, which led to his invention of a practical system for sending messages by wireless telegraphy. He also wished the meeting all the success. Dr. Doriana Guiducci (FUB) provided information on practical arrangements for the meeting and invited the participants to visit the Marconi Museum. 
The Chairman set the objectives of this meeting to advance with the studies that were requested by WG SE to be addressed in a shorter timeframe. However, it would not mean that other items in the list of studies cannot be considered at this meeting. In this respect, he stressed the importance of SE43 work being contribution driven.  

2. Approval the agenda

After some changes the proposed agenda contained in Document SE43(11)19 (Rev.2) was approved. 
3. Information from relevant groups



3.1 Report from 59th WG SE meeting
The meeting considered Document SE43(11)20, which contains the extracts from the Report of the 59th WG SE meeting relevant to SE43 activities. The following points were emphasised and noted by the meeting:

· WG SE endorsed the proposed organisation of the SE43 studies on Work Item SE43_2 as outlined in Section 4 of the Minutes of the 9th meeting of SE43 (Document SE43(11)18).  
· WG SE suggested that SE43 should consider propagation issues very carefully in order not to enter into the areas falling outside the scope of compatibility studies of SE43. 
· WG SE decided to task SE43 to analyse the issue of WSD interference into cable headend receivers in the band 470-790 MHz in order to (i) assess whether this interference case has been already covered or not by the considerations presented in ECC Report 159 with respect to protection of the broadcasting service; and (ii) construct interference scenarios pertinent to this interference case. WG SE would like to have this preliminary analysis to its October 2011 meeting where a decision will be taken on how to handle head-end receivers. WG SE sent also a request to ETSI TC ERM on the system characteristics (i.e. receiver noise figure, antenna gain, feeder losses, signal-to-noise ratio, etc) of cable headend receivers.

3.2 Report from 29th ECC meeting

The meeting considered Document SE43(10)22, which contains the extracts from the Report of the 29th ECC meeting relevant to SE43 activities. The following points were emphasised and noted by the meeting:

· The ECO Bulletin on ongoing/new issues in other regions or organisations (ECC(11)046) reported that the FCC is moving ahead to implement geo-location databases for WSD, and has designated to 10 companies to be “white space” administrators. The bulletin will be forwarded to Working Groups, with the addition of a request in relation to the technical basis of IEEE standards on cognitive radio applications in the “White Spaces”. WGs should assess the available information from IEEE on SDR/CR and if considered necessary to amend their work accordingly. 

· The ECC agreed to maintain WGs FM and SE and to redistribute the tasks of WG RA. In particular, the correspondence group WS_CG RA should endeavour to finalise the work until the end of the year. If the work is not finished, it will continue in WG FM.

· The ECC invited WG FM to consider conversion of the correspondence group FM CG on CRS into a forum group.

· WG FM Correspondence Group on CRS is focused on assessing the situation with regard to the introduction of WSD in the UHF band in the future and also to the possible solutions that could be envisaged to ensure protection of PMSE. WG FM agreed to gather this information through a questionnaire with the deadline to answer on 15th September 2011. Some additional activity in this area is expected after receiving information from ETSI on the plan for standardisation of CRS.

· WG RA Correspondence Group on CRS received no new contributions since the 22nd WG RA meeting apart from a late document drafted by the Rapporteur. This document introduced content from ECC Report 159 (sections 9 and 11) that the Rapporteur believed was relevant for discussion in the WG RA supplementary report. The document will be discussed and commented on by the Correspondence Group on CR.

· The ECC endorsed the approach proposed by WG SE to develop a preliminary analysis of the impact of WSD interference into cable headend receivers in the band 470-790 MHz. It was emphasised, however, that the protection should not be considered for cable head-end receivers outside of the broadcasting service area.

· The ECC noted a number of new working items within the ETSI TC RRS that can be relevant to the SE43 work.
· The ECC endorsed the collaboration with COST TERRA project as being most relevant to the ECC’s work programme. 
3.3 Liaison with ETSI

With Document SE43(11)27 (Rev.1) ETSI RRS updated SE43 on the progress on Work Items being of interest for the SE43 activities. Corresponding intermediate drafts of the reports were also provided. Furthermore, Document SE43(11)31 informed on the intention ETSI ATTM-AT3 to provide requested system characteristics of cable headend receivers on the basis of a survey to be completed by the next SE43 meeting. 
SE43 participants appreciated this tight exchange of information between the ETSI and CEPT. It was further decided to inform ETSI about some developments (i.e. WSD classification and fixed maximum permitted e.i.r.p. limits) within SE43 by sending them a liaison statement (Annex 6). 

3.4 Relationship with COST TERRA

Document SE43(11)26 brought to the attention of SE43 some of the ideas discussed at the recent COST-TERRA meeting (20-22 June 2011), which may have implications for the technical consideration of future research directions as outlined in Chapter 11 of ECC Report 159:

· It is argued that the protection of TV reception should not be based on protection of potential noise-limited coverage but instead on protection of realistic interference-limited coverage areas, such as those derived on the basis of the GE06 plan. It is further shown that sufficient amount of WS spectrum may be identified if realistic interference-based coverage protection requirements are used.

Poland informed that they were intending to contribute to the next SE43 meeting with more details on the above issues.

· SEAMCAT simulations of interference potential from LTE-type WSD into incumbent services/systems demonstrate the required protection areas in the order of 4.5-16 km to protect co-channel operation of TV receivers and some few hundred meters to protect adjacent channel operation of wireless microphones.

3.5 Studies from other groups
EU FP7 Project “Physical Layer For Dynamic Spectrum Access And Cognitive Radio (PHYDAYS)”
The meeting noted the introductory slides to the physical layer of the Filter Bank Multicarrier (FBMC) technique contained in Document SE43(11)Info06 and provided by the PHYDAYS Project Coordinator. In particular, it was observed that FBMC has much higher ACLR as compared with OFDM that would increase adjacent channel compatibility with services/systems operated on adjacent frequencies. It was also noted that FBMC the modulations for different users can be mixed. This can be particular useful when some users are situated close to the base station and can exploit high efficiency modulation schemes, whereas the users situate far away at the cell border can use more robust modulations schemes. 
The meeting observed that the ETSI was a more appropriate forum to discuss these developments, noting further that their adoption for the WSD emission technology might have important consequences in terms of adjacent channel compatibility with incumbent services/systems.

4 Working arrangements for the meeting

Contributions were received on some of the issues identified by WG SE for SE43 studies (the list of areas requiring further studies can be found in Annex 3 of Document SE43(11)18). The work of the meeting was structured according to these different issues. 
A sub-working group chaired by Mr. Joao Duque (Portugal) was established to deal with identification of common set of parameters to calculate location specific WSD power levels. All other working items were treated in the plenary sessions. 
On the basis of input contributions the working document on further definition of technical and operational requirements for the operation of white space devices in the band 470-790 MHz, which was drafted at the previous SE43 meeting, was further amended. It is attached in Annex 1. 
4.1 Combination of geo-location and sensing

Document SE43(11)29 from the EBU explored further the approach combining the geo-location database and spectrum sensing techniques for WSDs operation in the band 470-790 MHz. 
In particular, it is often stated that a WSD with a very low sensing threshold will suffer from a high probability of ‘false occupancy’ indications and that this probability will be significantly reduced if the WSD sensing threshold level is relaxed. However, there has been no measurement data provided to SE43 to indicate either the extent of this probability or its improvement as a function of relaxed threshold levels.

The EBU study addressed this issue theoretically in the absence of such measurement data. The trade-off between false-occupancy and false-vacancy detections is demonstrated. The proposed analysis was not fully understood by the meeting with some questions raised in relation to assessment of detection statistics.
Therefore, SE43 members are requested to carry out measurements to determine quantitative information on this phenomenon. In particular, the probability of false-occupancy-detection as a function of the WSD detection threshold should be measured. If possible, the threshold levels tested should range from -140 dBm to -110 dBm, or to whatever level where the probability of false-occupancy-detection is reduced to 0.

After deliberations on the issue, the revisions proposed by the EBU were incorporated into the working document (Annex 1, § 2). The EBU is invited to perform further study on the subject. Contribution from all the SE43 members are also encouraged. 

The Chairman submitted Document SE43(11)30 to propose some change in the terminology used in the working document on the issue of combine approach. The idea to change the terminology was unanimously accepted; however, the meeting finally agreed on other definitions of different detection malfunctions. 
The meeting further noted Document SE43(11)38 from Italy that presented the comparison of results on spectrum occupation obtained through calculations (to simulate the geo-location database process) and measurements (to represent the spectrum sensing). The study is done in a real scenario and might be useful to assess benefits of using sensing in combination with the geo-location.

4.2 Protection of services in the bands adjacent to 470-790 MHz
Document SE43(11)25 from France looked into the issue of a possible QoS degradation of the LTE network as a result of WSD interference from adjacent frequencies. SEAMCAT simulations were deployed for this purpose with maximum interference probability into LTE network set to 1%. The first results indicated no allowance for a WSD transmission in the 60th channel (more precisely the WSD was assumed to transmit in the 695-790 MHz band) as even with a WSD situated at the border of the LTE cell, the in-block power of this WSD couldn’t even be defined for the different Pbaseline levels considered.

Document SE43(11)39 from Italy presented a theoretical analysis of interference from a WSD operated immediately above 470 MHz on a TETRA mobile receiver operated immediately below 470 MHz. A negligible impact on TETRA receivers have been demonstrated; the result is due to the high selectivity of the TETRA receiving filter, high ACLR of the WSD (LTE emission spectrum was assumed), and the narrow bandwidth (25 kHz) of TETRA mobile receivers in comparison to 5 MHz bandwidth assumed for the WSD. Noting that the probability of interference into the TETRA receiver was slightly above 1%, it was suggested to estimate the size of a guard band necessary to decrease this probability below 1%. 
The results of the studies were reflected in the working document (Annex 1, § 6). It was, however, pointed out that further investigations are required in order to develop some common methodology to assess interference into the mobile service below 470 MHz and above 790 MHz. France and Italy are invited to work together on this subject. 

Moreover, it was also agreed to request ECC PT1 and SE 7 on the protection requirement of the mobile services in these bands. The liaison statements sent to these groups can be found in Annexes 4 and 5. 
4.3 Identification of common set of parameters to calculate location specific WSD power levels

The sub-working group to deal with this issue was established under the chairmanship of Mr. Joao Duque (Portugal).

The inputs received and considered by the meeting addressed the following issues:

· proposals to change some of the assumptions identified during last meeting, based on the contribution SE43(11)12.

Contribution SE43(11)21 proposes to consider propagation model errors (mean error and standard deviation) in the existing methodology. 

It was clarified however that this subject was also raised and discussed in the last WGSE meeting, and the guidance received was that SE43 should consider propagation issues very carefully in order not to enter into the areas falling outside the scope of compatibility studies of SE43. As compromise, the existing text in section 3 of the working document (SE43(11)18A4) was modified in order to take into account that administrations could apply an appropriate margin in order to take into account the imprecision of the field strength prediction model.

Contribution SE43(11)23Rev1 proposes a different approach in the methodology by using an area-based power allocation method instead of pixel-by-pixel calculations based. Inside the area, the power is defined by the EIRP density. 

The method proposed allows the flexibility offered by the geolocation approach to allocate power levels to multiple WSD deployed in a service area based on information on both location and deployment density. 

Some expressed views have raised some concerns:

· The size of the simulated cells/regions must be balanced since larger areas/regions could lead to a higher dispersion of the impact of each WSD;

· The difference in the statistics of the average emitted power from a particular region compared with the statistics of the individual WSD emitted signal must also be evaluated.

· In this contribution it seems that only co-channel scenario is being evaluated.

After some debate, it was felt that further work could be performed.

Contributions SE43(11)32 and 33 propose not to limiting the interference level for the remaining part of the coverage area to the highest interference level (corresponding to I/N = -3 dB), but to reflect appropriately the increase of the maximum EIRP for WSD when the wanted field strength is increasing.

· some considerations about the assumptions on the protection criteria of DTT were discussed. It was highlighted that those assumptions are based on the existing material in the approved ECC Report 159, and the revision of such was not identified in the list of issues mandated by WGSE (refer to SE43(11)18A3). After some debate, it was agreed that further work will be perform, and a revision of such documents is expected for the next meeting, when an appropriate comparison 

· conducted work in order to validate the methodology:

Contribution SE43(11)34rev1 describes the concept of ‘degradation of location probability’, (LP, and the procedure for its calculation to be taken into account in the compatibility studies for WSDs interfering with the broadcasting service. 
Preliminary conclusions were presented of the work performed, by using the SEAMCAT® tool. For a given assumptions, this document concludes about the feasibility of this tool to carry out technical studies, which can be compared with similar ones using the same calculation methodology.

Contributions SE43(11)36 and Info8 presents the results of some measurements campaign to study the WSD maximum power in reference geometry of portable WSD and fixed DTT-reception. The conclusions shown that, when the results are compared to the calculated WSD maximum power obtained by the ECC 159/SE43(11) 12 method it can bee seen that a consistent 20 dB margin exist.

Contributions SE43(11)28 was discussed under this item, and presents the results of calculations of investigate the maximum transmit power for TVWD devices in UHF bands in real situations. After some debate, it was agreed to create a second working document, which will contain all the future submitted calculations of the amount of white spaces.

The corresponding part of the working document was revised/amended on the basis of the discussion on the suggestions in the above documents (Annex 1, § 3). 

Furthermore, the group decided to start development of a new working document on estimated amount of white space spectrum in the band 470-790 MHz potentially available for cognitive radio devices (Annex 2). This development was initiated by the material presented in Document SE43(11)28 submitted by the IRT.
4.4 Fixed maximum permitted power limits for WSDs

Document SE43(11)24 from Switzerland defined fixed maximum permitted e.i.r.p. limits for WSDs classified on the basis of the use cases currently considered in the ETSI. Some participants were supportive to the idea to set a so called cap limit for the WSD power, noting that the actual power defined by the geo-location database will be location specific and will not necessary be set to this maximum value. Some other participants suggested to leave the entire power management to the database. 

The corresponding section in the working document was drafted on the basis of the Swiss proposal (Annex 1, § 5). However, further work on the issue is required noting that there can be other use cases for WSDs, which are not yet covered by the categories listed in the working document. Contributions from the administration and the industry are invited. 
See also §3.3 for the liaison statement with the ETSI on the above issue.
4.5 Feasibility of autonomous operation of WSDs using collaborative sensing 

Document SE43(11)37 from Italy compared theoretically the detection performance of the cooperative spectrum sensing with the single device spectrum sensing. The detection performance was evaluated in terms of false-vacancy-detection probability versus the false-occupancy-detection probability for different channel conditions, the length of the observation window and the number of cooperating nodes. 

The section on cooperative sensing was started in the working document (Annex 1, § 1.2) on the basis of the study. 

The necessity of further work on this issue was highlighted by the meeting. In particular, the efficiency of the collaborative sensing in comparison to the single-device sensing should be assessed as a function of the energy, which is required to sense. 
4.6 Protection of cable head-ends

Document SE43(11)21 from the Russian Federation provided characteristics of cable head-end receivers used in the country. As also highlighted in §3.3 ETSI ATTM-AT3 is currently conducting a survey of existing cable equipment characteristics and will eventually provide this information to the next SE43 meeting. Document SE43(11)Info 09 presented the view of Cable Europe on how the interference scenarios between WSDs and cable headends should be constructed.
The group discussed how this information should used in order to respond to the request from WG SE to conduct an analysis of the issue of WSD interference into cable head-end receivers in the band 470-790 MHz. A preliminary analysis was developed (see Annex 3). The note from the ECC not to consider the protection for cable head-end receivers outside the broadcasting service area was taken into account when developing this analysis. 

The group also noted the information from the FCC (Document SE43(11)Info07). 

4.7 Technical characteristics of WSDs (including their classification)
Document SE43(11)35 from Nokia considered some representative examples of various use cases for WSDs with the aim to assess typical operational power levels for such use cases. Noting that some WSD classification was also performed in Document SE43(11)24, the meeting decided to start drafting a section in the working document (Annex 1, § 4.1) to list the WSD categories and their typical parameters.

See also §3.3 for the liaison statement with the ETSI on the above issue.
5 Future work and meetings

SE43 Members are kindly requested to conduct further studies on the issues listed in Chapter 11 of ECC Report 159 and to review carefully the existing results presented in the working document noting the guidance given by a number of editorial notes. A particular focus should be given to the issues identified by the WG SE for an immediate study as the next SE43 meeting will need to provide a report on these issues to the October meeting of WG SE. Members are urged strongly to submit contributions to the next meeting of SE43.
The following meetings of SE43 are scheduled:
11th SE43: 19-21 September 2011 in Lisbon (Portugal)
12th SE43: 14-16 December 2011 in [tbd] 

Administrations are kindly invited to consider hosting future meetings of SE43.

6 Any other business

There was no any other business.
7 Approval of the report of the meeting

8 Closure of the meeting

Annexes

· Annex 1: Working document on further definition of technical and operational requirements for the operation of white space devices in the band 470-790 MHz. (Temp 8)
· Annex 2: Working document on estimated amount of white space spectrum in the band 470-790 MHz potentially available for cognitive radio devices. (Temp 11) 
· Annex 3: Preliminary analysis of the issue of WSD interference into cable headend receivers in the band 470-790 MHz. (Temp 10)
· Annex 4: Liaison statement to ECC PT1 on protection criteria of IMT systems in the band 450-470 MHz and 790-862 MHz. (Temp 06)
· Annex 5: Liaison statement to SE 7 on protection criteria of mobile systems below 470 MHz. (Temp 07)
· Annex 6: Liaison statement to ETSI TC ERM and TC RRS on WSD classification and fixed maximum e.i.r.p. limits. (Temp 09)
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