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	Summary: 

	This report summarises the activities of the Working Group Spectrum Engineering since the 

32nd ECC meeting. 

The report gives an overview of the ECC deliverables which were finally adopted by WG SE or which were provisionally approved for public consultation.

Additionally this report provides some elements related to WG SE activities which may be of interest to the ECC. It summarises the main elements of the update of the WG SE work programme highlighting the new work items.

	Proposal: 

	ECC is invited to consider and endorse the activities of WG SE, including the WG SE work programme.

	Background: 

	WG SE usually reports to ECC about the approval of ECC deliverables (i.e. Reports and Recommendations). Additionally WG SE is informing ECC about on-going activities and new work items as agreed inside WG SE. It should be noted that the full report of the 63rd WG SE meeting is available on the CEPT portal as SE(13)049


Introduction

Since the 32nd ECC plenary meeting, WG SE held its 63rd meeting in Lübeck, Germany, at the kind invitation of the Federal Network Agency (BNetzA) from 28 January to 1 February 2013. The meeting was attended by a total of 47 delegates from 26 Administrations and observers. The meeting was chaired by the new chairmen Karl Loew, Germany.

1
Final adoption of ECC deliverables by WG SE 

Three Draft ECC Reports were provisionally adopted for public consultation at the 62nd WG SE meeting, underwent public consultation and were finally adopted for publication at the 63rd WGSE meeting.

1.1
ECC Report 185 on “Further definitions of technical and operational requirements for the operation of white space devices in the band 470-790 MHz” (WI SE43_02)
The draft new ECC Report 185 was developed by SE43 to provide further definitions of technical and operational requirements for the operation of white space devices in the band 470-790 MHz. This report has been prepared as complementary to ECC Report 159. Comments provided during the public consultation were taken into account by SE43.
WG SE reviewed the document as proposed by SE43 and finally approved the revision of ECC Report 185 for publication.

1.2
ECC Report 186 on the “Technical and operational requirements for the operation of white space devices under geo-location approach” (WI SE43_02)
The draft new ECC Report 186 was developed by SE43 to address the different technical and operational aspects of the WSD deployment under the Geo-location database. Comments provided during the public consultation were taken into account by SE43.
WG SE reviewed the document as proposed by SE43 and finally approved the revision of ECC Report 186 for publication.

1.3
ECC Report 187 on “Compatibility study between mobile communication services on board aircraft (MCA) and ground-based systems” (WI SE7_16)
The draft new ECC Report 187 was developed by SE7 to define the technical conditions under which UMTS or LTE could be operated on-board aircrafts without connectivity with ground-based public mobile networks in 1800 MHz, 2100 MHz, and 2600 MHz frequency bands. There were two major changes proposed resulting from updated studies received during the public consultation: concerning the connectivity at the 1800 MHz band for LTE technology and concerning the connectivity at the 2.6 GHz band for the LTE technology.
However, WG SE considered the studies related to 2.6 GHz, received during public consultation, as not mature enough to allow connectivity in this band and, therefore, WG SE decided to remove the study from the Draft ECC Report.

With this modification, WG SE finally approved the ECC Report 187 for publication.

The updated technical conditions required for MCA are liaised with ECC PT1 and will be included in the CEPT Report 48. WG SE offered ECC PT1 to perform additional studies for 2.6 GHz, if necessary.
2. 
Provisional approval of ECC deliverables by WG SE

One draft revision of an ECC Recommendation and four draft new ECC Reports have been provisionally approved by WG SE for public consultation at the 63rd WG SE meeting in Lübeck.

The 6 weeks public consultation is started on the 20th of February 2013 and is due to end on the 3rd of April 2013.
2.1
Draft Revision of the ECC/REC(05)07 on “Radio frequency channel arrangements for Fixed Service Systems operating in the bands 71 – 76 GHz and 81 – 86 GHz” 
(WI SE19_29)
SE19 has completed its work on the draft revision of the ECC/REC(05)07. This topic was not controversial. It was agreed to amend this Recommendation by introducing of multiples 62,5 MHz sub-channels into the 250 MHz basic channels.

WG SE provisionally approved the Draft Revision of the ECC/REC(05)07 for public consultation. 
2.2
Draft new ECC Report 191: Adjacent band compatibility between MFCN and PMSE audio applications in the 1800 MHz range (WI SE7_15)

SE7 has completed the studies on the “adjacent band compatibility between the mobile networks and PMSE (wireless microphones) in the 1800 MHz range”. The intention of this study is to find conditions for operation of PMSE audio equipment (wireless microphones) in the duplex gap of the 1710 1785/1805-1880 MHz mobile band.

This report considers interference between PMSE equipment operating in the band 1785-1805 MHz and public mobile network equipment operating in the bands 1710-1785 MHz and 1805-1880 MHz. The studies address mainly the interference scenarios where audio PMSE equipment interfere mobile, i.e. PMSE equipment interferes with mobile base station receiving below 1785 MHz and PMSE equipment interferes with mobile terminal receiving above 1805 MHz. The report considers a total of 16 scenarios corresponding to a specific combination of the following options:

-
Indoor/outdoor,

-
PMSE interferes MFCN or MFCN interferes PMSE,

-
MFCN BS or MFCN UE,

-
MFCN equipment is LTE or GSM.

The scenarios corresponding to mobile equipment (both terminals and base stations) interfering with audio PMSE equipment is not fully studied in this report. The conclusions do not guarantee that audio PMSE equipment will be able to operate in the band, but only that, provided they can operate, they would not create interference to mobile systems in adjacent bands. The required BEM for PMSE (handheld and body-worn microphones) operating in the duplex gap 1785-1805 MHz is provided in the report and is also included in the CEPT Report 50 for Part A of the corresponding EC Mandate.
WG SE provisionally approved the draft ECC Report 191 for public consultation.
As requested by ECC, SE7 was tasked to perform additional studies for the determination of technical conditions under which PMSE could operate in the duplex gap 1785-1805 MHz. These studies will be included in the Part B of the corresponding EC Mandate by FM51.
2.3
Draft new ECC Report 198: Adaptive modulation and ATPC operations in fixed point-to-point systems - Guideline on coordination procedures (WI SE19_26)
SE19 has completed the study on an overall review of all the variable elements in the use of Adaptive Modulation (AM) point-to-point systems as well as their practical implementation in term of modulation formats and TX power management, which also affect the range of available ATPC and/or RTPC offered by the system. The study shows that an effective use (in term of users desired benefits) of those systems can be managed only with the detailed knowledge of all the characteristics of the actual system to be deployed on a specific link with given target of nominal capacity and its QoS. Most of the flexibilities offered by adaptive modulation systems, implies a number of trade-offs between the “ideal” capacity and QoS. SE19 has also presented this Report to the HCM fixed group and no comment was received. 

WGSE provisionally approved the draft ECC Report 198 for public consultation. 

2.4
Draft new ECC Report 190: Compatibility between Short-Range Devices (SRD) and EESS (passive) in the 122 to 122.25 GHz band (WI SE24_38)

SE24 has completed the compatibility analysis between Short-Range Devices (SRD) and EESS (passive) in the 122-122.25 GHz band. Although the ERC/REC 70-03 has contained for many years the band 122-123 GHz, there is no SRD application known at the time this report was prepared. In addition RR Footnote 5.138 mentions the designation of the band 122-123 GHz for industrial, scientific and medical (ISM) applications, but here also, no applications are known and the standard CISPR 11 does not contain limits for this frequency band.

The theoretical studies have shown that SRDs operated with the currently regulated 20 dBm maximum e.i.r.p. are not compatible with EESS (passive) sensors operating in the 122-122.25 GHz band. Considering both single entry and hot spots, it is suggested that, in addition to the maximum e.i.r.p. of 20 dBm pertaining to the 122-123 GHz band, SRDs using the 122-122.25 GHz sub-band should comply with both of the following limitations:

-
Maximum e.i.r.p. density: 



10 dBm/250 MHz (rms) 

-
Maximum e.i.r.p. density above 30° elevation: 
-48 dBm/MHz (rms) 

WGSE provisionally approved the draft ECC Report 190 for public consultation.

2.5
Draft new ECC Report 197: Compatibility between ECN and MSS terminals at 2 GHz (WI SE40_18)
SE40 has completed the compatibility studies on MSS terminals transmitting to a satellite in the band 1980 – 2010 MHz with adjacent channel UMTS services. The aim of this Report is to verify whether the conclusions of the ERC Report 065 are still valid when taking into account the characteristics of MSS terminals operating in the 1980 – 2010 MHz band contained in EN 302 574-2 and EN 302 574-3, considering also MSS terminals operating in a Complementary Ground Component (CGC). It was concluded in the Report presented to WG SE that the existing guard band of 300 kHz at the 1980 MHz edge and a guard band of 500 kHz at the 2010 MHz edge, respectively, are adequate to protect ECN.

There were some discussions in SE40 about the statistics related to the “Worst Cell” derived by the SEAMCAT simulations. Within a simulation, the Worst Cell is identified as the most impacted cell at each snapshot and, depending on the location of the MSS UT transmitting to the satellite, can be a different cell at each snapshot. SE40 decided to consider the results of the worst cell as deterministic results. Therefore, the worst cell results were not used for drawing the conclusions from the statistical analysis. 

Some Administrations expressed the view that the focus on the statistics relative to the “Worst Cell” lead, in practice, to an overestimation of the interference. Other Administrations expressed the view that such statistics should be taken into account.

After discussion within WG SE, the Conclusion and Executive Summary were reviewed to take into account the concerns raised. Other more detailed amendments and comments are expected during public consultation.

WG SE provisionally approved the draft ECC Report 197 as modified by WG SE for public consultation.
3. Progress on some of the existing WG SE work items 

3.1 PMSE (wireless microphones) at 1800 MHz (WI SE07_15)

SE7 has studied the technical conditions for operation of PMSE in the frequency band 1785-1805 MHz to protect the mobile radio systems in the adjacent bands. An additional study is required to consider the impact of LTE on PMSE in more detail (see also §2.2).
3.2 Adjacent channel compatibility studies between MFCN SDL and other terrestrial applications in the band 1452-1492 MHz (L-band)

ECC PT1 and SE7 are tasked by ECC to perform the technical studies for the LRTC (BEM) and the OoB limits to be included in the technical Annex of the new ECC Decision for the band 1452 - 1492 MHz. SE7 has started the work according to the guidance provided by ECC. To accelerate the work, SE7 has also created a correspondence group, which uses the ECO forum as a means of discussions.
SE7 is carrying out 
e) adjacent band compatibility studies to determine the out-of-band limits; for consideration at the May 2013 meeting of WG SE,

f) adjacent channel compatibility studies between MFCN SDL and other terrestrial applications in the band, to take into account national circumstances,
g)  studies addressing in band cross border coordination between MFCN SDL and other terrestrial applications.
3.3 Unpaired 2 GHz bands (WI SE07_18)
In the EC Mandate, and also by WG FM, 5 alternative options are provided to use this unpaired spectrum (1900-1920 and 2010-2025 MHz). WG SE discussed the different options and identified the responsible SE PTs:

SE7: compatibility and sharing studies related to the following options:

-
Using the entire 1900-1920 MHz or 2010-2025 MHz band for PMSE;

-
Combining 1880-1900 MHz (DECT band) with 1900-1920 MHz, making available a 40 MHz block in the long term;

-
Using the unpaired 2 GHz spectrum for ad-hoc PPDR network;
-
Study the in-band compatibility between the 5 options, in close cooperation with SE44;
SE24: compatibility and sharing studies related to the option of using the both bands of the unpaired 2 GHz spectrum for SRDs; However, WG SE is of the view that these should be studied only in a second step.
SE44: compatibility and sharing studies related to the option of using (parts of) the bands 1900-1920 and/or 2010-2025 MHz for DA2GC

However, WG SE claimed the need for WG FM to be more specific in the above call for studies. In particular, WG FM was requested to set the priorities for different options including the time frame for the deliverables.
3.4
Broadband Direct-Air-to-Ground Communications (DA2GC, WI SE44_1)

There are two published ETSI Technical Reports and one is in the ETSI internal approval process for Broadband Direct-Air-Ground Communications (DA2GC):

1)  TR 103 054 operating in parts of the frequency band 790–5150 MHz and based on LTE technology. 

2)  TR 101 599 operating in the 2.4 and 5.8 GHz bands employing beam forming antennas

3)  Draft ETSI TR 103 108 operating in the 5.855 GHz to 5.875 GHz band using 3G technology.

SE44 has assumed the deployment of the DA2GC forward-link (Ground-to-Air) and reverse-link (Air to Ground) in both sub-bands 1900-1920 and 201-2025 MHz. First studies have shown that the operation in the adjacent bands with DECT below 1900 MHz, UMTS above 1920 MHz and Space services above 2025 MHz may be feasible in the unpaired terrestrial 2 GHz bands based on the conditions which were assumed during the studies.
For the band 5855-5875 MHz, SE44 has investigated different assumptions regarding the worst case geometry, the impact of ATPC in the unwanted domain, the impact of multiple beams and the application of different propagation models leading to contradictory results. Although no final conclusion with respect to the DA2GC system described in ETSI TR101 599 has been drawn, it seems that it will not be possible to achieve coexistence with radars in the adjacent band 5250-5850 MHz and BFWA for all theoretically conceivable deployment scenarios. Currently, two different transmitter masks are considered: an e.i.r.p. mask and a pfd mask. A pfd mask would most likely provide a suitable basis for an enforceable and system independent future spectrum regulation; on the other hand the aggregate effect has also to be considered. It has to be ensured that the systems in the adjacent bands are protected either by proper masks and/or mitigation techniques.
3.5
Medical Body Area Network System (MBANS, WI SE24_40)

SE24 is analysing the co-existence between MBANSs operating in the 2360 – 2400 MHz, 2400 – 2483.5 MHz, and 2483.5 – 2500 MHz bands and other systems in the same bands or in adjacent bands” could be expected in May 2013 for public consultation. 

The frequency bands for investigation were provided by WG FM. However, reflecting the recent discussion in the joint meeting of SE24 and SRD-MG (9 January 2013), it was suggested to extend the range to 2300-2500 MHz. Several Administrations expressed concern about this extension for different reasons. Therefore, WG SE has decided not to extend the frequency range and prepared a liaison statement to WG FM informing them about this decision.
3.6
Improvements for SRD in 863-870 MHz (SE24_42)

SE24 is preparing SEAMCAT simulations in order to show the real potential of interference from LTE User Equipment (UE) into SRD applications. Preliminary conclusion indicates that 

-
there is a high risk of interference for a permanent co-location of SRDs and LTE UEs (LTE UE is randomly distributed in a radius of 10m around the SRD), especially for the more sensitive SRD victims such as Wireless Audio devices; 

-
a much lower risk of interference for a non- permanent co-location of SRDs and LTE UEs (LTE UE randomly distributed in a radius of 350m around the SRD). 

-
improving SRD receiver selectivity does not help much to reduce the probability of interference.

Some Administrations are of the opinion that improved selectivity is one of several SRD-mitigation techniques required to operate. They pointed further out the need of mitigation for the SRDs in order to meet the requirement to operate on Non-interference, Non-protected basis. 

Further studies are required taking into account the clarifications on the LTE UE transmission mask provided by PT1 and implementation of some specific OFDM features by STG. In addition, SE24 received many measurement reports on the impact of LTE on SRDs, and it is planned to summaries those results in the compatibility report.
4. Other issues

4.1
Review of the R&TTE Directive

DG Enterprise has adopted a new directive in October 2012 which will replace the R&TTE Directive: On the harmonisation of the laws of the Member States relating to the making available on the market of radio equipment. The next steps are the consideration in the European Parliament and in the Council.

There are some aspects and changes addressed in the new Directive which effects spectrum engineering, e.g., the change of the definition of radio equipment in Article 2 §1 (1):

‘radio equipment’ means a product which intentionally emits radio waves in order to serve its purpose, or a product which must be completed with an accessory, such as antenna, so as to emit radio waves in order to serve its purpose.

Although WG SE is not in charge, WG SE discussed deeply which consequences the changes could have for the compatibility and sharing studies. Great concerns were expressed by many Administrations that receiver parameters are not contained anymore in the new Directive. Receiver parameters are very crucial for compatibility and sharing studies to use the spectrum efficient, e.g. poor receiver performance would result in larger guard bands. Reliable information about the performance of the receiver is also important for the estimation of the impact of the interference on the victim system and consequently, which techniques could be applied to mitigate the interference, if necessary.

WG SE suggested that the concerns regarding spectrum engineering, in particular about the importance of receiver parameter for compatibility studies, should be brought to the attention of the national authorities in charge. WG SE chairman was tasked to report these concerns to ECC, too.

4.2
Follow-up from RA-12: here ITU-R Resolution 58 on cognitive radio systems
Resolution ITU-R 58 (RA-12) invites for studies on cognitive radio systems (CRS). Studies from a more general perspective are falling into the scope of Study Group 1 (spectrum management). Working Party 1A will contribute on spectrum engineering techniques and Working party 1B on spectrum management methodologies and economic strategies.

WG SE discussed the submission of the three comprehensive ECC Reports (159, 185 and 186) on white space devices in the band 470-790 MHz. These reports contains many generic parts which could be of interest of WP 1A and WP 1B. 

There was broad support to send these ECC Reports as CEPT contribution to ITU-R. The contribution has the title “Studies on cognitive radio systems (white space devices) in Europe”. . Germany volunteered for sending this contribution
 to WP 1A and WP 1B. 

4.3 
Spectrum Engineering Reference Document
Most of the methodologies used for compatibility studies within CEPT are either based on the deterministic approach (Minimum Coupling Loss, MCL) or on the statisical approach (Monte-Carlo simulation, also used in SEAMCT). Both methods are documented in out-dated ERC Reports 68 and 101. They need urgently to be revised. 
ECO has suggested developing a Spectrum Engineering Reference Document, which could improve the consistency and transparency in the development of technical sharing studies. This document should also provide guidance (in particular for engineers new in that area) on methodologies for modelling the different radio services/systems and their interrelation with respect to compatibility and sharing of radio services/systems.
WG SE supported the proposal of the ECO and decided to create a Forum Group with Mr Jean-Philippe Kermoal (ECO) as convener to develop an ECC Report in close co-operation with the PTs dealing with compatibility studies. A new work item supported by the majority of the Administrations present.

4.4 
Leeheim measurements

ECC/DEC/(09)02 was updated recently. It is stated in ‘Decides 5’ of ECC/DEC/(09)02: 

that the compliance with the conditions for use of radio frequencies by current and future MSS systems in the band (space-to-Earth) and the degree of interference in the frequency band 1610.6 1613.8 MHz caused by this usage shall be monitored regularly (e.g. once a year) by a competent body and the results be reported to the ECC.

And in ‘Decides 3’:

that CEPT administrations urge the involved parties (MSS operator and radio-astronomers) to investigate  and implement appropriate technical and/or operational short term solutions to alleviate the interference situation;

WG SE was invited by FM44 to perform regular measurements, e.g. one time per year. In the existing WI SE_9, the frequency band 1613.8-1626.5 MHz of MSS is addressed, only. 

WG SE is in charge of the specification of measurements requests for the observation of satellite signals by the monitoring station in Leeheim (WI SE_9, SAT MoU). The expertise for analysing these satellite measurements is in SE40.

WG SE decided to close WI SE_9 and replace it by a new WI SE_12 for WG SE tasking Leeheim to monitor the band 1610.6 1613.8 MHz regularly, e.g. one time per year.
5. WGSE work programme

The Work Programme of WG SE was updated according to the results and decisions of the 63rd WG SE meeting and taking into account the related discussion at the latest ECC meetings. It is available in the online Work Programme Database (WPDB) tool on the CEPT portal (http://eccwp.cept.org/default.aspx?groupid=17 ). The main updates are summarised below.

5.1 New work items in the WG SE work programme 

The following work items were added to the WG SE work programme during the 63rd WG SE meeting:

· WI SE7_18: Compatibility and sharing studies in the 1900-1920 MHz and 2010-2025 MHz band for PMSE, DECT (extension), PPDR and sharing with Broadband DA2GC. This WI was triggered by WG FM and ECC, see SE(13)049, §4.1, §4.3 and §6.3). 

· WI SE24_46: Time domain dynamics for SRD in SEAMCAT This WI is triggered by SE24 through WGSE (for supporting administrations, see SE(13)049, §9.3.1).

· WI SE24_47: SRD applications used in the band 862-863 MHz However, priority is given on existing WIs SE24_41 and SE24_42.This WI is triggered by a liaison statement from WG FM, see SE(13)007, §9.3.2).

· WI STG_3: To correct the voice activity factor algorithm in the CDMA module. This WI is triggered by WGSE (for supporting administrations, see SE(13)049, §13.1.1).

· WI SE_12: Sat MoU: Request Leeheim measurements in accordance with the Decide 5 and 3 of ECC/DEC/(09)02 This WI is triggered by a liaison statement from WGFM/FM44, see SE(13)023, see §15).

· WI SE_13: Develop a spectrum engineering reference document. This WI is triggered by WGSE (for supporting administrations, see SE(13)049, §13.2).

5.2 Closure of Work Items 

The following WG SE work items have been closed:

· WI SE7_16: To develop technical studies in view of deploying MFCN systems on board aircraft in the following bands: 1920-1980/2110-2170 MHz and 2500-2570/2620-2690 MHz; and to develop technical condition to protect ground-based MFCN systems operating in at least the bands already covered by the NCU and 791-821/832-862 MHz taking into account the various technologies used for ground-based systems. The work has been completed with the publication of the ECC Report 187.
· WI SE43_02: Further definition of technical and operational requirements for the operation of White Space Devices in the band 470-790 MHz taking into account Chapter 11 of ECC Report 159. The work has been completed with the publication of the ECC Reports 185 and 186.

· WI SE_8: Satellite MoU: observation of satellite signals by Leeheim This work item has been replaced by WI SE_12.

6 WG SE organisation

6.1
New Vice Chairmen and secretary
WG SE received two applications for the two vacant vice chairmen, one from Portugal and one from France. The meeting appointed both by acclamation. The new WG SE Vice Chairmen are Mr João Duque (ANACOM, Portugal) and Mr Alexandre Guérin (ANFR, France). 

The new secretary is Mr Stefan Hiensch (BNetzA, Germany).

6.2
New Forum Group on Spectrum Engineering Reference Document
WG SE supported the proposal of the ECO. WG SE decided to create a Forum Group with Mr Jean-Philippe Kermoal (ECO) as convener. It was decided to elaborate a new ECC Report to serve the purpose of a spectrum engineering reference document, taking into account ERC Reports 68 and 101 and providing guidance on methodologies for modelling different radio services/systems and their interrelation with respect to compatibility and sharing of radio services/systems. 

6.3
Closure of SE43 (Cognitive radio)
WG SE considered that the tasks mandated to SE43 were completed, and no requests were received for further studies. Three comprehensive ECC Reports (159, 185 and 186) were developed; the results of the technical study were presented in CEPT workshops and other fora to a wide audience.

WG SE chairman thanked both chairmen, Mr Bruno Espinosa (former chairman of SE43) and Mr Alexandre Kholod, and all participants of SE43 for their excellent work. SE43 was formally closed.

7
Next WG SE meetings

64th WG SE: 13-17 May 2013, Lugano, Switzerland.

65th WG SE: 16-20 September 2013, Russian Federation. 

66th WG SE: [January-February] 2014, [Portugal]

67th WG SE: [May] 2014, tbd

68th WG SE: [September-October] 2014, Ireland
Administrations were invited to consider the possibility to host WG SE meetings in 2014.
N








� In the meantime, this CEPT contribution has been submitted and got the number 1A/65 and 1B/53, respectively.
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