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1. Opening of the meeting 
The 12th meeting of SE Project Team 43 was held from 14 to 16 December 2011 in Cambridge at the kind invitation of Microsoft. The meeting was attended by 62 participants who discussed 37 input contributions. Apologies were received from Mrs. D. Guiducci (Italy), Mr. C. Cheeseman (BT). The list of meeting participants can be checked here[footnoteRef:1] and the list of contributions can be found here.  [1:  Due to a late registration some participants are not listed on the ECC website. ] 

The meeting opened with the Chairman, Dr. Alexandre Kholod, welcoming all of the delegates and expressing satisfaction at the size of the meeting. He observed the time constraints to complete the studies on White Space Devices (WSDs) in the UHF band, the studies tasked by WG SE. The Chairman also stressed that the quality of the decisions that Administrations will take on this issue is dependent on the quality of the studies conducted by SE43. 
Mr. Andrew Stirling (Microsoft) addressed the meeting by extending a warm welcome and expressing his pleasure, on behalf of Microsoft, to host this meeting. Recognizing the importance of the work conducted by SE43, he wished the group success with its meeting. He also provided information on the practical arrangements for the meeting.    
In term of the goals of the meeting, the Chairman stressed the need (i) to finalise considerations of those issues, which were addressed in the studies and discussed by the group since few meetings now,  (ii) to advance with the issues, which have not been considered yet but are addressed in input contributions to this meeting, and (iii) to commence development of complementary reports to ECC Report 159 as requested by WG SE.  

2. Approval of the agenda
After the allocation of few new contributions, the proposed agenda provided in Document SE43(11)70 was approved. 

3. Information from relevant groups		
3.1 Report from 60th WG SE meeting
The meeting considered Document SE43(11)72, which contains the extracts from the Report of the 60th WG SE meeting relevant to SE43 activities. The following points were emphasised and noted by the meeting:
· The 60th WG SE meeting decided that a new report complementary to ECC Report 159 following the Issues of Chapter 11 of ECC Report 159 (excluding the geo-location part) will need to be developed on the basis of the recent studies. 
· The 60th WG SE meeting decided that a new report devoted purely to geo-location issues will need to be developed. This report will need to take the general considerations given in ECC Report 159 on the geo-location database approach as a basis by either summarizing or repeating the material given in that report. The recent studies conducted by SE43 will then complement the report with the issues relevant to WSD deployment in the band 470-790 MHz.
· Regarding ECC Report 159, WG SE suggested that SE43 may decide to correct some definitions, parameters and values listed in the report provided these issues are not properly covered in the two new reports above.
· WG SE considered the analysis performed by SE43 of the issue of WSD interference into cable head-end receivers in the band 470-790 MHz and agreed that with this analysis the item is closed. WG SE expects the performed analysis be included in the complementary report. 

3.2 Report from 30th ECC meeting
The meeting considered Document SE43(11)89, which contains the extracts from the Report of the 30th ECC meeting relevant to SE43 activities. The following points were emphasised and noted by the meeting:
· The Rapporteur of WG_CG RA transferred his activity to WG FM and will coordinate the work on database issues in cooperation with the Coordinator of the correspondence group  in WG FM.
· The UK informed the ECC on the plans to publish a Voluntary National Specification (VNS) for the regulation of WSDs in the absence of European harmonised standards. This caused some concerns among the CEPT administrations, in particular, in relation to the role of the ETSI and the roaming of WSDs across borders. It was, however, recognised that even though different CEPT countries may have different licensing and planning criteria with respect to the incumbent services in the 470 - 790 MHz band there was still an opportunity for CEPT to provide guidance on suitable harmonisation requirements. 
· The ECO had been in an intensive dialogue with the COST TERRA project, which had led to a proposal for a second public workshop on cognitive and software defined radio. The ECO had started its engagement with other parties (Chairs of FM CG, SE 43, and the ECC Secretary) to make this happen. A concept document was embedded in Document ECC(11)073, but presently being updated. The ECC welcomed the initiative to organise another workshop on CR at this point of time.

3.3 Liaison with ETSI
Document SE43(11)Info17 from ETSI TC ERM and ATTM-AT3, sent to WG SE and received by SE43 in a copy, informed of the completion and approval of a Technical Specification concerning "System characteristics of receiver equipment installed in headends of integrated broadband cable and television networks intended to receive broadcast signals in the frequency range 470 - 790 MHz". This technical specification was produced in response to the request by WGSE that such information be provided to SE43 for purposes of analysis of the issue of WSD interference into cable headend receivers in the band 470-790 MHz. However, recognizing that WG SE considered already the analysis provided by SE43 and agreed with the conclusions regarding this issue, the document from ETSI was noted.
ETSI TC RRS liaised with SE43 by Document SE43(11)104 to comment on the possibility to set up fixed maximum permitted e.i.r.p. limits for WSDs and to inform on on-going discussions in the framework of TR 103 067. The meeting recognized that the comments from ETSI are reflected already in the section of the working document dealing with the fixed maximum permitted e.i.r.p. Therefore, the document was noted. 
 
4 Working arrangements for the meeting
The work of the meeting was organized according to the issues identified by WG SE for SE43 studies and on which contributions were received. 
The discussions were mainly held in the plenary sessions. However, in order to deal with identification of common set of parameters to calculate location specific WSD power levels as well as with alternative methodologies to the one listed in ECC Report 159, a sub-working group chaired by Mr. Joao Duque (Portugal) was established. 

4.1 Structure of the SE43 output material
In Document SE43(11)73, Chairman proposed draft layouts for two reports complementary to ECC Report 159 following the decision of the 60th WG SE meeting. After some deliberations the proposed layouts were approved by the meeting. It was mentioned, however, that some changes to the layouts can be suggested during the development phase of the reports. Some concerns regarding the logics of the material flow in the complementary report on "Further definition of technical and operational requirements for the operation of WSDs in the band 470-790 MHz" were expressed by some participants. Chairman encouraged to address these concerns with the aim to improve the layout of the report via contributions to the next meeting.
In Document SE43(11)74 from Portugal, the existing material contained in Annex 1 of Document SE43(1)69 was used to populate the proposed layouts for two complementary reports. These drafts were considered as a starting point to commence development of the complementary reports (see § 5). 

4.2 Identification of common set of parameters to calculate location specific WSD power levels
The inputs received and considered by the meeting addressed the following issues:
(a) proposals for the assumptions 
Document SE43(11)84, from EBU, presents a theoretical analysis of the behaviour of signals transmitted over short distances by using the free space, 2-ray and 3-ray (reflection scenarios) propagation models. The conclusions of this contribution is that a standard deviation, σfs, of the free space model should be used when performing statistical calculations for location probability. There were some views that the these conclusions are based on the assumptions of the ideal reflectors assumed in the calculations. However, the meeting agreed to include a standard deviation, σfs=3.5 dB, of the free space model.
Document SE43(11)85, from EBU, presents the assumptions of a Framework that broadcasters used when calculating the location probability during their network planning, namely the reception mode, spatial resolution, coverage predictions as well the a reference receiving installations. Taken all those considerations onboard, EBU concludes and proposed about the need to specify a constant value of acceptable location percentage degradation, of 0.1%.
After some discussions the meeting agreed that, given the difficulty to get a definitive value for the degradation of the location probability, the group should let this decision to the administrations. Additionally it was proposed that the Report should give the appropriate guidance for an administration that wishes to adopt a less conservative approach, that will be dealt in a new Annex of the draft ECC Report on the operation of WSD under Geo-location approach.
Document SE43(11)86, from EBU, which intends to demonstrate that the assessment of the impact of additional interference depends on the counting method: Black/White (B/W) or proportional counting. Also, this contribution proposes to confirm that proportional counting is the preferred method of analysing coverage and interference calculations. Once again, it was discussed and agreed that this matter is a subject of national level decision, however, was agreed to insert some considerations in the draft ECC Report on the operation of WSD under geo-location approach.
Document SE43(11)87, from EBU, displays various relationships between some parameters: wanted field strength (WFS), location probability (LP), degradation to LP (ΔLP), and I/N. It also proposes that a constant value of acceptable location percentage degradation of 0.1% should be fixed, that the overloading threshold should be taken into account, as well the protection of the portable outdoor and portable indoor reception modes simultaneously, to produce a WSD EIRP power ‘mask’ for fixed WSD installations as well for UE WSD terminals. After some debate, it was agreed that a summary based on this contribution will be sent to an annex of the draft ECC Report on the operation of WSD under geo-location approach since it gives the perspective, and the respective results, of this approach.
Documents SE43(11)98 and SE43(11)99, from EBU, propose some modifications to draft ECC Report on the operation of WSD under Geo-location approach and in the annex 4, respectively. 
Documents SE43(11)83 and SE43(11)91, from INdT, analyse the feasibility of variable degradation in location probability inside the DTT coverage area. After some debate, it was agreed that a summary based on this contribution will be sent to an annex of the draft ECC Report on the operation of WSD under Geo-location approach since it gives the perspective, and the respective results, of this approach.
Document SE43(11)88 proposes an alternative approach where the protection geometry is varied within a coverage area to protect the expected modes of reception. The portable modes, which require the greatest restriction on the WSD EIRP are applied only to areas where the signal strengths are sufficient to support them. Where mobile or nomadic portable reception is not expected or supported, the restrictions can be removed taking into account population data. Areas with no known population need not be restricted by the portable reference geometry, thus enabling higher power applications including access points or base stations on the edges of populated areas. The meeting noted this document and request BBC to present a text to be introduced in the draft ECC Report on the operation of WSD under Geo-location approach for the next SE43 meeting.
(b) measurements campaigns 
Document SE43(11)81 presents the results of the measurement campaign, taken onboard by Nokia, Fairspectrum, Ficora and Wise-project, in order to study the 2m reference geometry between WSD and DTT-receiver in indoor conditions. A main conclusion of this campaign is that the coupling between the antennas is varying quite a lot due to the complex radio propagation indoors. This is affected by the antenna radiation patterns, reflections from objects nearby, possible obstacles between the antennas, people moving in the room etc. All the components are frequency dependent, which means that there are also great variations in the coupling between channels. The meeting noted these results, taken into account the used assumptions.

4.3 Alternative methods to specify the local-specific output power level of WSDs
Document SE43(11)97, from QUASAR, was presented proposing an alternative method to calculate WSD eirp, taken into account the aggregate interference. Also, it is proposed that the WSD can be grouped based on the similarity of the power levels and channel attenuations. The area covered by a group is then described by the approximately uniform power density level. Based on some assumptions this contribution concludes that the proposed methodology (i) reduces the calculation times by the database when determining the WSD eirp, and (ii) allows a higher values for the WSD eirp. The meeting highlighted the drawbacks of this proposal, namely the absence of the influence of the antenna heights (e.g., maintaining the power density, a higher antenna height could lead to a higher interference level), the fact that the calculations only cover co-channel. Given that, it was requested an updated contribution, taking into account the identified drawbacks.
Finally, the meeting was reminded of the contribution SE43(11)52, submitted by Royal Institute of Technology (KTH) Stockholm; Ericsson, to the 11th SE43 Meeting, which highlighted an error in Annex 7 of ECC Report 159. After a short analysis it was clarified that this error does not exist in the currently draft ECC Report on the operation of WSD under Geo-location approach. Therefore, it was agreed that SE43 Chairman will request WGSE to editorially correct ECC Report 159.

4.4 Protection of services in the bands adjacent to 470-790 MHz
Information received from SE 7 in Documents SE43(11)71 confirmed the information on the protection requirement of the mobile systems below 470 MHz, which was informally provided to the 11th SE43 Meeting by SE7 Chairman in order to assist SE43 and its progress. However, SE 7 observed that more stringent requirement might need to be applied to “an unlicensed secondary service operating under non-interfering/non-protected conditions”. The meeting decided to seek further clarifications from SE 7 regarding the protection criteria appropriate for the SE43 studies. The liaison statement sent to SE 7 is attached in Annex 3 (Temp 3). 
Document SE43(11)79 from Russia contributed to the studies on sharing with the mobile service below 470 MHz with the analysis for CDMA PAMR systems. Russia agreed also to amend the studies with the results for different cell sizes and different emission technologies to be used by WSDs.
The liaison statement from PT 1 (Document SE43(11)77) provided further information on the I/N protection criteria to be used to assess interference into the mobile service above 790 MHz. 
As a result of the correspondence activity initiated by the  11th SE43 meeting and conducted by the representatives from Ericsson, Orange, BT, Vodafone, and Italy, Documents SE43(11)94, 95, 102, 103 discussed common assumptions and scenarios to be used in sharing studies on interference from WSDs into LTE systems operating in the band 790-862 MHz. The meeting agreed with a general approach and identified the areas requiring further discussion until the next meeting. The agreed common assumptions and scenarios are reflected in the corresponding section of the working document towards the complementary report on "Further definition of technical and operational requirements for the operation of WSDs in the band 470-790 MHz". Regarding the protection of services in the band above 790 MHz, the meeting agreed not to include at this point of time the results of the studies contained in the contribution from Ericsson and Orange (Document SE43(11)95), and to remove the previous study submitted by France which was already contained in the working document only due to the fact that some of the assumptions will need to be amended. New sharing studies using the established common assumptions and scenarios are expected to be carried out until the next meeting. The results will need to be reflected in the complementary report.   

4.5 Protection of ARNS in the 645-790 MHz band
Document SE(11)90 submitted by Russia proposed some modifications to ECC Report 159 to consider the protection of ARNS systems from WSD interference. Recognizing the need for some further investigations on this issue, Russia suggested to note this document and will resubmit this study to the 13th SE43 meeting. In view of the decision made by the WG SE regarding the SE43 output material, Chairman encouraged Russia to suggest modifications to the new complementary report rather than to ECC Report 159. 

4.6 Technical considerations on the protection of PMSE
Document SE43(11)82 presented a measurement campaign conducted under the auspices of the WISE-project (White space test environment for broadcast frequencies) in two different theatres in Helsinki to study the performance of PMSE equipment in the presence of WSD interference. Some comments on these measurements and conclusions made were commented in Document SE43(11)101. Noting the originality of the measurements, the meeting agreed to reflect their results in an annex to the working document towards the complementary report on "Further definition of technical and operational requirements for the operation of WSDs in the band 470-790 MHz" as a case study. 
Document SE43(11)92 suggested a methodology for the protection of PMSE from WSDs when the geo-location approach is used. It also presented some PMSE scenarios showing illustrative coupling losses between a WSD and a PMSE receiver. The meeting agreed to describe the suggested methodology together with the scenarios in the working document towards complementary report to ECC Report 159 on "Technical and operational requirements for the operation of white space devices under geo-location approach".
Document SE43(11)92 has further investigated experimentally the protection ratio (C/I) performance of a range of PMSE receivers. Simulated interference from a WSD has been created using LTE base station and user equipment waveforms. It was also noted that more measurements will be conducted for other wave forms (e.g. WIMAX or narrow-band signals to simulate M2M-applications of WSDs). The initial results were reflected in the working document towards the complementary report on "Further definition of technical and operational requirements for the operation of WSDs in the band 470-790 MHz" as a case study.
Ofcom (UK) and Mr. Brian Copsey (ASP) indicated that they were also planning to conduct measurements on PMSE performance and would contribute to the next SE43 meeting. 

4.7 Assessment of the spectrum potentially available for WSD
Document SE43(11)93 from BBC studied TV white space availability in the UK based on the geo-location database approach. The study was included in an annex to the working document towards the complementary report on the further definition of technical and operational requirements to WSDs. 
The study presented in Document SE43(11)96 was considered by the meeting and agreed for inclusion in an annex to the section dealing with the combined sensing and geo-location approach. However, Italy is encouraged to continue this study with the aim to enhance it with the results on relaxation of the detection threshold for sensing. Also, the text given in that new annex needs to be reviewed in order to shorten it.
It was also indicated that the section of the working document dealing with the amount of the white space spectrum needs to be revised such that only general considerations on the issue are presented whereas the results of simulations for different case studies are provided in the annexes. Noting that the current text in this section is based on Document SE43(11)28, IRT was invited to contribute to the next meeting with corresponding revisions to the section. 
Documents SE43(11)80 and 100 were noted. 

4.8 WSD operational height
Document SE43(11)75 from Neul provided some considerations regarding the determination of the WSD operational height in response to Issue G6 of Chapter 11 of ECC Report 159. After some discussions and suggestions from the floor the proposed text was included into the complementary report to ECC Report 159 concerning geo-location. However, some editorial notes in the text highlighted the concerns expressed by the meeting. 

4.9 Master/slave concept 
In response to Issue G2 of Chapter 11 of ECC Report 159, Document SE43(11)76 from Neul discussed the master/slave concept from the viewpoint of the treatment of such a WSD deployment by the geo-location database. After some discussions and suggestions from the floor the proposed text was endorsed for inclusion into the complementary report to ECC Report 159 concerning geo-location.

4.10 Protection of cable headends
Document SE43(11)78 from Russia proposed to include the complementary report on the further definition of technical and operational requirements to WSDs an additional section describing the issue of WSD interference into cable headend receivers in the band 470-790 MHz. The meeting noted that by doing so it was necessary to reflect the ECC decision on this issue. Therefore, the proposed text was modified accordingly and included into the working document.

5 Complementary reports to ECC Report 159
The outcome of the discussions on input contributions received as well as the material developed by the previous SE43 meetings and contained in Annex 1 and Annex 2 of Document SE43(11)69 served to commence development of complementary reports to ECC Report 159 as requested by WG SE: 
· Working document towards complementary report to ECC Report 159 on "Further definition of technical and operational requirements for the operation of white space devices  in the band 470-790 MHz" is attached in Annex 1;
· Working document towards complementary report to ECC Report 159 on "Technical and operational requirements for the operation of white space devices under geo-location approach" is attached in Annex 2.

6 Future work and meetings
The next meeting is envisioned as primarily responding to finalisation of the complementary reports to ECC Report 159. Therefore, there is the urgency in contributions to the next meeting in order to finalize the documents. To this end, but not exclusively, the editorial notes and place-holders in different sections of the complimentary reports (Annexes 1 and 2) provide important guidance.  
The following meetings of SE43 are scheduled:
13th SE43: 20-22 March 2012 in Paris, France
14th SE43: 3-5 July 2012 in the Netherlands (exact location to be communicated later).
In view of the complexity of the issue and time constraints during the meeting, the deadline for contributions to the 13th SE43 meeting is fixed to 15th March 2012. It is also suggested to organize a conference call on the week of 12-16 March 2012 to have some contributions introduced and initially discussed, thus sparing the time at the physical meeting.
 
7 Any other business
On the first meeting day, Dr. Stella Lyubchenko, ECO organized a tutorial session on the SEAMCAT software simulations of WSD interference. This tutorial tour was highly appreciated by the SE43 members. It was also recognized that a number of studies contributed to the SE43 work were based on SEAMCAT simulations. Some contributions also addressed issue of reproduction with the SEAMCAT of the results of studies obtained using other Monte-Carlo simulations. A very good correlation between different approaches was observed leading the group to the conclusion on the applicability of the SEAMCAT tool to carry out technical studies pertinent to SE43.
Mr. Andrew Gowans, UK presented the slides that were shown at the workshop organised by the European Commission on “Software Defined Radio and Cognitive Radio standardisation”. The presentation provided an overview of the UK activities and explained the UK position regarding the possible introduction of White Space Devices in the 470 - 790 MHz through the use of Geo-Location databases. 

8 Approval of the report of the meeting
This report was approved by the meeting with understanding that the Chairman will make any necessary editorial improvements. 

9 Closure of the meeting
In closing, on behalf of SE43, the Chairman expressed the gratitude to the host organisation, Microsoft, and the members of the Cambridge White Space Trial Consortium for the excellent meeting facilities and support provided during the meeting.
The Chairman thanked all the delegates for their hard work carried out in a spirit of cooperation, which made any of the progress possible. In addition, the Chairman noted that the work completed at this meeting would not have been possible without Mr. Joao Duque (Portugal), who forwarded the work in his Sub-Working group in an efficient and speedy manner. 

Annexes
· Annex 1: Working document towards complementary report to ECC Report 159 on "Further definition of technical and operational requirements for the operation of white space devices  in the band 470-790 MHz" (Temps 1 Rev. 3, 3)
· Annex 2: Working document towards complementary report to ECC Report 159 on "Technical and operational requirements for the operation of white space devices under geo-location approach". (Temps 2 Rev. 1, 4) 
· Annex 3: Liaison statement to SE 7 on protection criteria of mobile systems below 470 MHz. (Temp 3)
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