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Subject: WRC-12 Agenda item 7 – Proposal for draft ECP on Issue “FSS/BSS interregional sharing in RR Appendix 30 (the limits in Annex 7 of RR Appendix 30)”


	Summary:

	Draft ECP and Brief  on Issue “FSS/BSS Interregional sharing” in the scope of   WRC-12 Agenda Item 7 are proposed in this document.  Bear in mind discussions during  CPG12-7 on the three proposed options of ECP  in Doc. ECC/CPG12(2011) 022, in the current document just one option  is suggested on the attention of PTA..  The proposed ECP  concerning Bulgaria is completed with a proposal for regulatory provisions.  In two annexes some considerations are presented refering to the expressed concerns of Luxemburg and Norway about potential difficulties with FSS in Region 2 (Annex 1) and the potential intra-BSS compatibility (Annex 2).

	Proposal:

	The meeting is invited to consider the proposed ECP from Bulgaria on Issue “FSS/BSS interregional sharing in RR Appendix 30 (the limits in Annex 7 of RR Appendix 30)” for inclusion in the scope of WRC-12 Agenda item 7.  The special attention is asked to be drawn to the presented in the Attachments 2 and 3 measurement results of interference into the Bulgarian BSS Plan assignments having good reference situation to be understood well the reasons for the Bulgarian administration actions and its proposal.

	Background:

	The Bulgarian administration issued a licence for designing and operating a satellite system based on its national assignments at 1.2оW in Regions 1&3 Plan of RR Appendix 30&30A. However unacceptable interference problems were identified confirmed by measurements. In searching of a way out of the present unacceptable interference problems with its assignments in the BSS Plan the Bulgarian administration submitted to ITU an Article 4 filing at 1.9(E examined as the most likely some of the assignments associated with it to be coordinated compared to any other part of the GSO orbital sector over Region 1. However, 1.9(E falls in the orbital slots that are not allowed to be used for Region 1 BSS emissions in the 11.7-12.2 GHz band under the provisions of Section A3 of Annex 7 of Appendix 30.  These provisions forced the Bulgarian administration to conduct studies on issue FSS/BSS interregional sharing between Region 1 BSS and Region 2 FSS. 
The problems with the Bulgarian assignments in the BSS Region 1 and 3 Plan due to very high level of interference from some Article 4 systems in operation at the same and adjacent channels over the whole territory of the country and  the possible solutions were described in the Bulgarian contributions to the work of  CPM11-2 [1], [2], PTA [5],  RRB sessions [4], [7], [10] and WP4A [8], CPG12-7 [12].  It was recognized by WP4A that interference impact into Region 2 FSS systems in the band 11.7-12.2 GHz from 1.9(E Region 1 BSS system is negligible.
The Bulgarian administration needs a solution at WRC-12 allowing it to submit to the ITU-R BR an Article 4 BSS satellite network filing at 1.9(E in the band 11.7-12.2 GHz, because of  the insuperable difficulties for implementation of it’s BSS Plan assignments at 1.2(W.  The Bulgarian administration don’t like to cause inconvenience to other administrations in developing their satellite systems in the best way that’s why it still doesn’t claim to the RRB for the unusable Bulgarian BSS assignments and will not do it if an opportunity will be given to develop its BSS services at 1.9(E.  
This document presents draft ECP proposing Bulgaria to be given an opportunity to submit to ITU BSS Article 4 filing at 1.9(E in the band 11.7-12.2 GHz at certain conditions.



PRELIMINARY DRAFT EUROPEAN COMMON PROPOSAL
FOR THE WORK OF WRC-12 
Proposal submitted by the following Administrations
[BUL, …, …]
Agenda Item 7
7
to consider possible changes in response to Resolution 86 (Rev. Marrakesh, 2002) of the Plenipotentiary Conference: “Advance publication, coordination, notification and recording procedures for frequency assignments pertaining to satellite networks”, in accordance with Resolution 86 (Rev.WRC-07););

Issue “FSS/BSS interregional sharing in RR Appendix 30 (the limits in Annex 7 of RR Appendix 30)”

Introduction

Agenda item 7 invites to consider any proposals which deal with deficiencies and improvements in the advance publication, coordination, notification and recording procedures of the Radio Regulations for frequency assignments pertaining to space services.
Orbital limitation use of some slots in the orbital arc from 37( W to 10( E for Region 1 BSS in the frequency band 11.7-12.2 GHz was introduced in the Radio Regulations 34 years ago at WARC-77 based on the analogue BSS technology at that time with the intention to maintain a balance between Region 2 FSS and Region 1 BSS use.  After the introduction of a fully digital BSS technology, studies concluded that the orbital limitation use of the band 11.7-12.2 GHz for new or modified BSS assignments in the Region 1&3 List in Section A3 of Annex 7 of Appendix 30 seams to be obsolete and inconsistent with the technical and regulatory principles of orbit/spectrum use [1].  The exclusions have to be replaced with coordination requirements.
Current use of 11.7-12.2 GHz band in the orbital arc from 37( W to 10( E is in favour of the Region 2 FSS filings while the Region 1 needs more room for development of BSS systems comprising the most numerous administrations. Bulgarian AP30&30A Article 4 filings at 1.9E was chosen as a result from examination of the opportunity some of the assignments to be coordinated in the overloaded GSO orbital arc over Region 1, however the use of 11.7-12.2 GHz band needs  some relaxation of Section A3 of Annex 7 of Appendix 30.

The studies carried out have shown that the interference impact of the Region 1 BSS satellite system at 1.9 °E in the frequency band 11.7-12.2 GHz on Region 2 FSS satellite networks filings in the vicinity of 1.9 °E, parameters of which were taken from the ITU-R SRS database 2010 – ed.2, is negligible [7, 8].  The analyses were based on the worst case interference situation described by the following assumptions:

1)
the Bulgarian BSS satellite is collocated with FSS satellite networks,

2)
the filed minimum power density levels are used for the FSS satellite networks, and

3)
the FSS earth station is located at the  –3 dB contour of the FSS beam coverage area,

Proposal for ECP
Based on the discussions during the CPG12-7 meeting [13] showing that the use of the orbital slots subject to limitation for Region 1 BSS in the band 11.7-12.2 GHz in Section A3 of  Annex 7 of Appendix 30 is of no interest to any other administration, the Draft ECP is suggested to contain a single proposal:  
· GSO orbital position 1.9(E to be allowed for use by the Bulgarian administration of 11.7-12.2 GHz band on an exceptional basis for new or modified BSS assignments in the Regions 1 and 3 List of additional uses keeping the rest of the existing provisions in Section A3 of Annex 7 of Appendix 30 unchanged.
Regulatory provisions
To modify Table 1 in Section A3 of Annex 7 of Appendix 30:
MOD ЕUR/7X/XXX
TABLE  1

Allowable portions of the orbital arc between 37.2°W and 10° E for new or modified 
assignments in the Regions 1 and 3 Plan and List

	Orbital position
	37.2 W to
36 W
	33.5W
to
32.5W
	30 W
to
29 W
	26 W
to
24 W
	20 W
to
18 W
	14 W 
to
12 W
	8 W 
to
6 W
	4 W 1
	2 W to
0
	ADD 

1.9 E 1, ADD2
	4 E
to
6 E
	9 E 1


1
Proposed new or modified assignments in the List which involve this orbital position shall not exceed the power flux-density limit –138 dB(W/(m2 . 27 MHz)) at any point in Region 2.
ADD2
Allowed for Bulgarian new or modified assignments in the Region 1 and 3 List.
Reasons:
To give Bulgaria a possibility to develop BSS satellite system in the band of Appendix 30 as a compensation of its completely unusable assignments in the Regions 1 and 3 Plan due to harmful interference from Article 4 BSS systems in operation at position very close to the Bulgarian Plan position having beams coverage areas comprising all the territory of Bulgaria regardless of  the application of the provisions of RR23.13C (Special Sections  АР30/E/358 MOD3 and AP/30/E/362 MOD6 attached to BR IFIC ).  It is expected the interference impact into Region 2 FSS satellite networks from the Bulgarian Region 1 BSS filing at position 1.9(E to comply with PFD limitation in Note 1 to Table 1 of Section A3 of Annex 7 of Appendix 30 to be negligible (Document 4A/514-E (25 May 2011) and Annex 1 to current document).  Intra-BSS compatibility problems are subject to coordination under the provisions of Article 4 of Appendix 30 and it is expected in practice to be resolved in the operational systems (see Annex 2). 
Draft Brief on Issue “FSS/BSS interregional sharing in RR Appendix 30 (the limits in Annex 7 of RR Appendix 30)” in the scope of Agenda Item 7 
Issue

Certain slots in the orbital arc from 37.2( W to 10( E not included in Table 1 of Annex 7 of Appendix 30 are allowed for exclusive use of the frequency band 11.7-12.2 GHz by Region 2 FSS systems.   The same orbital slots are forbidden for Region 1 BSS use of this band for new or modified assignment in the List for Region 1&3 of additional uses nevertheless that the 11.7-12.2 GHz band is allocated in the Radio Regulations (RR) to both regions with equal rights on primary basis.  Such kind of monopoly use is in contradiction of the main task of the Radio Regulation to ensure the equitable access to orbit/spectrum resources.    Protection of Region 2 FSS systems in thеsе orbital slots should be satisfied by suitable compatibility requirements that will allow Region 1 BSS use for new or modified assignment in the Region 1&3 List of additional uses at some EIRP and/or PFD limits.  

Results from new detailed analysis of potential interference have shown negligible impact from Region 1 BSS system into nearly co-located Region 2 FSS systems. Based on these results some changes of Section A3 of Annex 7 of Appendix 30 seem to be possible allowing for the orbital arc use by new or modified assignment in the Region 1&3 List of additional uses by either the relaxation of the whole arc 37.2( W to 10( E or just of a part of it keeping the rest of the existing requirements in Section A3 for clear sky BSS EIRP up to 56 dBW in the band 11.7-12.2 GHz.  

Preliminary CEPT position

[TBD]
Background

Certain slots in the orbital arc from 37( W to 10( E that are now out of Table 1 of Section A3 of Annex 7 of Appendix 30 have been forbidden for BSS use in the frequency band 11.7-12.2 GHz over Region 1 since WARC-77.  They are preserved for exclusive use of FSS systems for Region 2 services in this band establishing some kind of monopoly use of spectrum/orbit resources in these  orbital slots.  

At WARC-77 a sharing problem involving the geostationary arc arose because the orbital arc segment lying between longitudes of about 10( E and 50( W is useful for both Regions 1 and 2 and the FSS protection based on analogue interfering BSS emissions required carrier-to-interference  ratio as high as 35 dB.  In order to protect FSS in Region 2, it was considered to limit BSS use in the arc West to 10( W, however at last the BSS use was limited at orbital positions in some slots in the arc up to 10(E.  No technical background or proposals for such change were found in the WARC-77 proceedings.  
Studies of this topic after WARC-77 explicitly have shown that Section A3 of Annex 7 of Appendix 30 becomes obsolete and inconsistent with the technical and the regulatory principles of orbit/spectrum use having in mind the current use of digital modulation techniques for BSS and FSS signals and comprehensive antenna technology allowing much higher isolation between BSS emissions into Region 1 and FSS emissions into Region 2.   Interference calculations at the time of WARC-77 are already not valid as they were made for analogue interfering BSS emissions.    
Keeping the orbital limitations as stipulated in Section A3 of Annex 7 of Appendix 30 to maintain the balance between FSS and BSS use is already not justified as the statistics show that at present Region 2 FSS use of the orbital arc from 37( W to 10( E has increased substantially in comparison to the Region 1 BSS use (Attachment 1 to Doc.CPM11-2/157-E).  Principle of equal rights for different services has been translated into an exclusive use of some orbital slots for Region 2, violating a basic principle of RR:
„... to facilitate equitable access to and rational use of the natural resources of the radio-frequency spectrum and the geostationary orbit.”

Resolution 2 (Rev.WRC-03) states very clear: 



“resolves


1
that the registration with the Radiocommunication Bureau of frequency assignments for space radiocommunication services and their use do not provide any permanent priority for any individual country or group of countries and do not create an obstacle to the establishment of space systems by other countries”.

The issue on orbital limitation use in Section A3 of Annex 7 of AP30 was discussed at CPM11-2 in preparation for WRC-12 and a view was expressed for the need of further confirmation and an additional new study under SG-4/WP4A of the technical aspect of the issue.
In Addendum 1 to Document RRB11-1/2-E the detailed technical analysis results of interference from Region 1 BSS system at 1.9(E have shown a negligible impact into Region 2 FSS system at orbital separation of 0.1( in the worst case interference situation.   For Region 1 BSS system was assumed maximum EIRP of 56 dBW and 45 dB side lobe suppression of the BSS satellite transmitting antenna diagram into Region 2.   The parameters values of FSS system already notified and included in the MIFR were taken from SRS 2010-ed.2.  The conclusions for a negligible impact of the Region 1 BSS system at 1.9(E into Region 2 FSS networks almost collocated with it was confirmed in the Working Document prepared  at WP4A 7th meeting in May (Annex 17 to Chairman’s Report) on the basis of the Bulgarian submission (Document 4A/502-E) with more comprehensive technical analyses on FSS/BSS interregional sharing in RR Appendix 30 (the limits in Annex 7 of RR Appendix 30).      

Examination of the applicability of the pfd mask in Section 6 of Annex 1 (CPGPTA(2011)010, Attachment 3) to the worst case interference situation for Region 1 BSS system at 1.9(E with respect to Region 2 FSS system at 0.1( orbital separation has shown that the protection requirements will be satisfied with about 47 dB of BSS satellite transmitting antenna pattern side lobes suppression, e.g. some 2 dB more than the assumption.  However the transition to digital technologies and enhancing of satellite antenna technology creates conditions for coordination between FSS and BSS under the same provisions in the orbital arc 37( W to 10( E as well.   Furthermore, the use of the FSS transponders in the band 11.7-12.2 GHz is already allowed for BSS services into Region 2 with some limitation of EIRP (RR5.485).

The progress is expected on the issue of BSS/FSS interregional sharing on the next WP4A 8th meeting in October and specific proposals are expected to be made on this issue for WRC-12.  Three options were identified as possible (Doc. ECC/CPG12(2011) 022):

A. To suppress Section A3 of Annex 7 of Appendix 30. 
B.
To free the arc 0( to 10( E from orbital limitation use of the band 11.7-12.2 GHz in Section A3 of Annex 7 of Appendix 30 for new or modified BSS assignment in the Regions 1 and 3 List of additional uses keeping the rest of the existing conditions in Section A3, or

C.  to allow use of the position 1.9(E for BSS Bulgarian Article 4 filing in the band 11.7-12.2 GHz.

Since the discussions during CPG12-7 meeting didn’t show any interest of any other administration except the Bulgarian ones to use of this band for Region 1 BSS system from the orbital slots not included in Table 1 of Section A3 of Annex 7 of Appendix 30, the proposal for Draft ECP is limited to a decision permitting Bulgaria to use orbital position 1.9(E for new or modified assignments in the Regions 1 and 3 List on an exclusive basis giving it a chance to develop Article 4 BSS system as a compensation of its completely unusable assignments in the Region 1 and 3 BSS Plan.  Regulatory this exclusion may be arranged by adding the position 1.9(E in Table 1 and new Note  2 to explain the exclusive use of the 11.7-12.2 GHz band for Bulgarian new or modified assignments in the Region 1 and 3 List of additional uses.
List of relevant documents
Document CPM11-2/157-E (31 January 2011)
Document CPM11-2/158-E (31 January 2011)
Document CPM11-2/192 (22 February 2011)
CPM11-2, Chapter 5 - Satellite Issues, AI7

Addendum 1 to Document RRB11-1/2-E (7 March 2011)

CPGPTA(2011)010 (17 March 2011)

Document RRB11-1/8-E (1 April 2011)

Document 4A/502-E (28 April 2011)
Annex 17 to Document 4A/514-E (16 May 2011)

Document RRB11-2/3-E (20 May 2011)

Document 4A/514-E (25 May 2011)
Doc. ECC/CPG12(2011) 022 (20.06.2011)
Doc. ECC/CPG12(2011) 032, Draft Minutes (Oxford, 26.06-01.07.2011)
Actions to be taken
Submit Draft ECP on this issue to CPG12-8 for adoption.
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ANNEX 1

Further consideration on BSS/FSS interregional sharing 

In a Working Document of  WP4A (Annex 17 to Document 4A/514-E/16.05.2011) it was demonstrated that at a specific restriction of the Region 1 BSS system parameters (EIRP(56 dBW and 45 dB side lobe levels suppression of the BSS transmitting satellite antenna diagram) the interference impact from 1.9(E into Region 2 FSS satellite networks will be negligible in the worst case scenario even for the minimal values of FSS emissions spectral power density for which the link budget leads to unrealistic low carrier-to-thermal noise ratios for the real systems.  Such values of spectral power density in the FSS filings should be pertained to the so called “artificial parameters” (Doc.CPGPTA(2010)024, Copenhagen, 29-31 March 2011) that seems to be intentionally filed to create links very sensitive to interference as to overwhelm the coordination of subsequent filings of other administrations even though in practice, no real operational assignments will be seriously degraded, obstructed, or repeatedly interrupted.   In WP4A Working Document the calculated values of C/N, C/I, I/N, C/(N+I), noise increase by the interference and C/N increase by the interference (C/N – C/(N+I) were included in Tables 8 to 11 at the worst case conditions with respect to the interference impact:

1)
the BSS satellite at 1.9(E is nearly-collocated with FSS satellite networks,

2)
the minimum power density levels in the filings are used for the FSS satellite networks, and

3)
the FSS earth station is located at the –3 dB contour of the FSS beam coverage area in the Easternmost point of the Region 2 land.
The conclusion was for a negligible interference impact of Region 1 BSS Article 4 system at 1.9(E into Region 2 FSS networks almost collocated.  The qualitative assessment of the Region 1 BSS system interference impact can be confirmed by a quantitative evaluation for negligible interference into digital FSS networks (ITU-R Rec. S.1150, recommend 1.2, S.532, Note 12 and S.741 for digital FSS emissions) by application of  “Single entry interference (SEI) protection criteria for FSS carriers”:
SEI = C/N + 12.2, dB.
It is demonstrated in Attachment 1 that all calculated C/I values in Tables 8 to 11
 of the WP4A Working document (WD) cited above are higher than SEI with an extra margin of a minimum 5 dB that means:
1. No interference impact from Region 1 BSS system at 1,9(E into Region 2 FSS networks might be qualified as a little. It can be treated just as a negligible as no noticeable interference is expected in the real FSS networks at the described parameters restriction of Region 1 BSS system. 
2. At side lobe levels suppression of BSS satellite transmitting antenna pattern into Region 2 of 40 dB, e.g. with 5 dB less, the FSS digital carriers protection criteria SEI will be satisfied and the interference impact into Region 2 FSS satellite networks will be still qualified as a negligible.
Considering only those values of spectral power density of Region 2 FSS emissions in Tables 8 to 10 in the WP4A WD and in Tables 12 and 13 of Attachment 1 to this document, that lead to realistic values of C/N of Region 2 FSS emissions, the Region 1 BSS interference impact will satisfied the “Single entry interference (SEI) protection criteria for FSS carriers” with some more extra protection margin.  This means that for realistic values of FSS emissions spectral power density the SEI criteria will be achieved at less severe restrictions of Region 1 BSS emissions EIRP over Region 2 or at some less suppression of the BSS transmitting satellite antenna side lobe levels than 40 dB.  
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The comparison of the calculated values of C/I with SEI protection criteria is presented as an an answer to the doubts expressed by some administrations on CPG12-7 meeting with respect to interference impact of Region 1 BSS system at 1.9(E into Region 2 FSS satellite networks almost co-located with it.  
Probably questions could be raised with respect to the assessment of the unreality of the carrier-to-thermal noise ratios and about which filed values of the spectral power density of the FSS emissions to be qualified as “artificial”.  Several indications can be found in the FSS filings: 
1. All designations of emissions in the FSS filing contain as a third symbol “G” or at least “F”.  This means that the FSS emissions should not be treated as a “wideband” and their C/N values determined by link budget shall be positive.  
2. In the FSS filings the parameter C8e1 “C/N objective (total clear sky)” bear the value much higher than 0 dB, such as 14, 16 and 18 dB, or at least 6 dB that don’t correspond to the required C/N value of “wideband emissions”.
ANNEX 2

Some consideration on Intra-BSS compatibility problems of Region 1 BSS system at 1.9(E

Considering concerns of some administrations with respect to Intra-BSS compatibility, expressed during discussions at CPG12-7 meeting, we should remind first that all Article 4 BSS shall follow the provisions of this article and the other compatibility problems can not change these requirements.  Just as an example we might point out the recent publication of Luxemburg for Region 1 BSS new assignments in the Region 1 and 3 List at 2(E almost collocated with the Bulgarian filing at 1.9E in the 12.2-12.5 GHz band (Special Section AP30/E/558 attached to BR IFIC 2699/26.07.2011).  No one would like to suppose that Luxemburg has no intention to coordinate this filing under the provisions of Article 4 of Appendix 30 and it was submitted just as a “paper filing.    
The Bulgarian position 1.9(Е is separated from the closest BSS operating systems with about 3(.  This separation seems to be good enough to achieve isolation of about 16-18 dB between the real systems using 0.6 m receiving antennas of the DTH terminals.  This was confirmed by measurements on the territory of Bulgaria.  As an example in this respect we would draw the attention to the Luxemburg’s BSS filings at two very close positions 28.2(Е (DBL-G3-28.2E and DBL-G4-28.2E) and 31.5(Е (DBL-31.5E) with 9 BSS channels (7, 11, 12, 16, 29, 23, 24, 26, 31) at the same polarization in the 3 dB coverage areas of North and West beams of the operating BSS systems of SES ASTRA ( ASTRA 2A, 2B, 2D and ASTRA 1G).    
Considering the Intra-BSS compatibility we have to pose the question on the discrepancy between the filed parameters of the BSS filings and the design parameters.  How large might be such difference is demonstrated here bellow.  In Table 1 the recent reference situation of the Bulgarian channels in the Regions 1 and 3 BSS Plan is given.  No one can deny that it is good, however the real interference situation is quite different.  In Attachments 2 and 3  the results are given from measurement of interfering BSS carriers of satellites Thor 5 and 6 of TelenorSBC at nominal orbital position 0.8(W into the territory of Bulgaria in the Bulgarian BSS channels in the  Plan.  It is seen from the presented results that even from the adjacent channels the interfering emissions EIRP is about 50 dBW.  With such higher interference level due to the operating satellites is impossible to be design operational BSS system at 1.2(W.
The Bulgarian administration chose the position 1.9(Е to file an Article 4 BSS system instead of rising problems to the Norwegian operator and to its subscribers.  That’s why, the Bulgarian administration hopes to have the understanding and support of the European administrations to have chance to develop satellite services provided by a Bulgarian operator. 
Attachment 2

EIRP Measurement Results of interfering BSS emissions into the Bulgarian assignments in the Region 1 and 3 BSS Plan over the territory of Bulgaria 
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Attachment 3

Bulgarian BSS channels occupancy by the spectrum of interfering BSS emissions
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EIRP Measurement Results�
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Spectrum Measurement Results �








� As GEOSAT KU 1E is already suppressed (Special Section CR/C/917 SUP attached to BR IFIC 2696/14.06.2011) the next closely situated RASCOM-3G-E at 2.9(E has examined in Attachment 1 (Tables 12 and 13).   Its emissions parameters are given in Tables 11a and 11b.  
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