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Introduction

In the APT Group of Technical Experts (AGTE) ongoing studies are being performed to investigate the feasibility of the replanning proposed under Res.532. In document GTE99-2/8 and GTE99-3/17, examples of the trial downlink plan for Region 3 were presented. 

GTE-3 and IRG-4 have agreed on basic technical assumptions for “Planning Approach”. These are:

Digital emissions with a reference bandwidth of 27MHz.

New protection ratios for digital emission.

New fast roll-off antenna for satellite downlink for certain limited cases.

Channel raster b) 

At the end of Step 4(Doc.IRG99-4/18), attempt to add two additional channels for each Region 3 countries.

At GTE-3, BR has presented results of Step 3 and Step 4(Rev.1 to Doc.GTE99-3/18), however, the result was given only for downlink. The exercise for both feederlink and downlink is necessary. This document presents the results of replanning exercise for Region 3 considering both feederlink and downlink.



Exercise Principles and Assumptions

The exercise is based on the principles developed within the APT. In developing the example plan the following methods have been adopted: 

Specific national requests contained in document GTE99-3/6 have been followed with exceptions shown in Table 1.

Provision of 12 channels per test point for all administrations in Region 3 and MNG.

The orbital positions further east than 29E are calculated with the expectation that the satellites further west than 29E would not seriously affect to the Region3 BSS.

Analogue modulation is assumed (27M0F8W) except for existing digital beams.



The channel raster “b” approach has been generally followed in selection of channels, although in a few cases the channel raster “d” has been used to avoid unnecessary incompaibilities.

Both a downlink and a feederlink studies have been performed.

The studies were performed using MSPACE version 1.421 and therefore the revised space transmitting antenna and revised digital-digital protection ratios agreed at the recent JWP10-11S meeting have not been taken into account.

To avoid the excessive interferences, a fast roll off antenna pattern was used to some beams. 

Table 1  The beams different from BR draft planPreferred or WRC-97 orbital position

Beam�AGTE-2�Preferred

 or WRC-97��CBG�86E�68E��VUT�139.8E�140E��PLW�140E�146E��SLM�128E�146E��FJI�182E�152E��SMO�182E�158E��WAL�139.8E�140E��NCL�139.8E�140E��IRN�34.2E�34E��AFG�49.8E�50E��CLN�49.8E�50E��NPL�50.2E�50E��

Results

The channel assignments for Region 3 are given in Annex 1and Annex 2 for feederlink and downlink, respectively.  The orbital position and polarization have been arranged in order to reduce the number of incompatibilities for feederlink and downlink simultaneously.

The number of incompatibilities, that means test points and channels with EPM below –0.25dB, is shown in Table 2. The beams for which EPM becomes below –3dB are shown in Annex 3and Annex 4 for feederlink and downlink, respectively. 

The following remarks can be said:



(1)	This exercise was done for analogue modulation with WRC-97 protections ratios. Since a new version of MSPACE that incorporates the new JWP10-11S digital-digital protection ratios and protection mask, negative EPMs up to about -3dB would probably not be a problem with new MSPACE software that implements the JWP10-11S protection ratios.

(2)	The number of incompatibilities which have EPM below -3dB is 289 for feederlink, most of them are for IND beam. For IND beams it seems to be internal intra-system incompatibilities among various IND beams, therefore, it seems to be not difficult to solve the problem.

(3)	The number of incompatibilities which have EPM below than -3dB is 11 for downlink, however, the EPM is close to -3dB. It seems to be not big problem when new protection ratios are used.

(4)	Certain beams were offseted by 0.2 deg. from their initial orbital locations in order to reduce the degree of incompatibilities.  By using this approach , number of beams with negative margin was reduced from [XX] to [YY] and number of incompatibilities were reduced from 2428 to 1667. In addition, number of incompatibilities which have EPM below than –3 dB was reduced from 1212 to 289.



Table 2  The number of incompatibilities between BSS and BSS�

�Number of incompatibilities��Feederlink

(worse than -3dB)�1667

(289)��Downlink

(worse than -3dB)�218

(11)���Future plan for the exercise



These results need to be verified when the new software becomes available. Until such time, some further optimisation may still be possible..



Conclusion

The attached study presents results that give a indication that the task of Res.532 may be feasible, on the basis of providing at least 12 national assignment channels to all administrations in Region 3. Significant improvements may be obtained through the use of new version of MSPACE. 



________



�Annex 1: Example Feederlink Assignments in Region 3

Orbit�29.00�33..80�34.20�36.00�38.00�44.00��Channel��������1�COM207(CR)�HRV148(CR)�IRN109(CL)��BLR062(CL)  TJK(CR)�UZB071(CL)   MDA063(CR)��2�MAU242(CL)/243(CL),UAE274(CR)�SVN148(CL)���PAK127(CL),UKR063(CR)�MLD306(CL)   KGZ(CR)��3�COM207�HRV148�IRN109��BLR062  TJK�UZB071   MDA063��4�MAU242/243,UAE274�SVN148���PAK127,UKR063�MLD306   KGZ��5�COM207�HRV148�IRN109��BLR062  TJK�UZB071   MDA063��6�MAU242/243,UAE274�SVN148���PAK127,UKR063�MLD306   KGZ��7�COM207�HRV148�IRN109��BLR062  TJK�UZB071   MDA063��8�MAU242/243,UAE274�SVN148���PAK127,UKR063�MLD306   KGZ��9�COM207�HRV148�IRN109��BLR062  TJK�UZB071   MDA063��10�MAU242/243,UAE274�SVN148���PAK127,UKR063�MLD306   KGZ��11�COM207�HRV148�IRN109��BLR062  TJK�UZB071   MDA063��12�MAU242/243,UAE274�SVN148���PAK127,UKR063�MLD306   KGZ��13�COM207�HRV148�IRN109��BLR062  TJK�UZB071   MDA063��14�MAU242/243,UAE274�SVN148���PAK127,UKR063�MLD306   KGZ��15�COM207�HRV148�IRN109��BLR062  TJK�UZB071   MDA063��16�MAU242/243,UAE274�SVN148���PAK127,UKR063�MLD306   KGZ��17�COM207�HRV148�IRN109��BLR062  TJK�UZB071   MDA063��18�MAU242/243,UAE274�SVN148���PAK127,UKR063�MLD306   KGZ��19�COM207�HRV148�IRN109��BLR062  TJK�UZB071   MDA063��20�MAU242/243,UAE274�SVN148���PAK127,UKR063�MLD306   KGZ��21�MDG236(CR)��BIH148(CR)IHIRN109���TKM068(CL)��22�I_082(CL)����PAK127�KAZ066(CR) MLD306��23�MDG236��BIH148BIIRN109���TKM068��24�I_082����PAK127�KAZ066KAMLD306��25�MDG236��BIH148�RSTRSA11/D11(CR)��TKM068��26�I_082���RSTRSA12/D12(CL)��KAZ066��27�MDG236��BIH148�RSTRSA11/D11��TKM068��28�I_082���RSTRSA12/D12��KAZ066��29�MDG236��BIH148�RSTRSA11/D11��TKM068��30�I_082���RSTRSA12/D12��KAZ066��31�MDG236��BIH148�RSTRSA11/D11��TKM068��32�I_082���RSTRSA12/D12��KAZ066��33�MDG236��BIH148�RSTRSA11/D11��TKM068��34�I_082���RSTRSA12/D12��KAZ066��35�MDG236��BIH148�RSTRSA11/D11��TKM068��36�I_082���RSTRSA12/D12��KAZ066��37�MDG236��BIH148�RSTRSA11/D11��TKM068��38�I_082���RSTRSA12/D12��KAZ066��39�MDG236��BIH148�RSTRSA11/D11��TKM068��40�I_082���RSTRSA12/D12��KAZ066��

�Orbit�49.80�50.20�56.00�62.00�68.00�74.00��Channel��������1�AFG245/246(CL)�NPL122(CR)�IND39/41/43/45(CL)�CHN155(CR)�IND38/40(CL)�SNG151(CL),BGD220(CR)��2�CLN219(CL)��IND42/46/48(CR)�CHN154(CL)/156(CL)�IND047(CR)  IND037(CR)�BRU330A(CR)��3�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151,BGD220��4�CLN219��IND42/46/48�CHN154/156�IND047  IND037�BRU330A��5�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151,BGD220��6�CLN219��IND42/46/48�CHN154/156�IND047  IND037�BRU330A��7�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151,BGD220��8�CLN219��IND42/46/48�CHN154/156�IND047  IND037�BRU330A��9�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151,BGD220��10�CLN219��IND42/46/48�CHN154/156�IND047  IND037�BRU330A��11�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151,BGD220��12�CLN219��IND42/46/48�CHN154/156�IND047  IND037�BRU330A��13�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151,BGD220��14�CLN219��IND42/46/48�CHN154/156�IND047  IND037�BRU330A��15�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151,BGD220��16�CLN219��IND42/46/48�CHN154/156�IND047  IND037�BRU330A��17�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151,BGD220��18�CLN219��IND42/46/48�CHN154/156�IND047  IND037�BRU330A��19�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151,BGD220��20�CLN219��IND42/46/48�CHN154/156�IND047  IND037�BRU330A��21��NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151,BGD220��22�CLN219��IND42/46/48�CHN154/156�IND047  IND037�BRU330A��23��NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151,BGD220��24�CLN219��IND42/46/48�CHN154/156�IND047  IND037�BRU330A��25���RSTRSA21/D21(CR)���MNG2481(CR)��26���RSTRSA22/D22(CL)���MNG2482(CL)��27���RSTRSA21,RSTRSD21�����28���RSTRSA22,RSTRSD22�����29���RSTRSA21,RSTRSD21���MNG2481��30���RSTRSA22,RSTRSD22���MNG2482��31���RSTRSA21,RSTRSD21�����32���RSTRSA22,RSTRSD22�����33���RSTRSA21,RSTRSD21���MNG2481��34���RSTRSA22,RSTRSD22���MNG2482��35���RSTRSA21,RSTRSD21�����36���RSTRSA22,RSTRSD22�����37���RSTRSA21,RSTRSD21���MNG2481��38���RSTRSA22,RSTRSD22���MNG2482��39���RSTRSA21,RSTRSD21���MNG2481��40���RSTRSA22,RSTRSD22���MNG2482������use fast roll off on IND37, IND47 and IND38/40��

�Orbit�79.80�80.20�86.00�92.00�98.00�104.00�107.00��Channel���������1�CHN157/159(CR)��CBG299(CR),BTN031(CL)�CHN166/168(CL)�THA142(CR)�INS35/36(CL)  �VTN325(CL)��2�CHN158(CL)�INS28/30/32(CR)�MLA227/228(CL)�CHN161/175/179/180(CR)�PHL285(CL)�BRM298(CR)���3�CHN157/159(CR)��CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325��4�CHN158(CL)�INS28/30/32(CR)�MLA227/228�CHN161/175/179/180�PHL285�BRM298���5�CHN157/159(CR)��CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325��6�CHN158(CL)�INS28/30/32(CR)�MLA227/228�CHN161/175/179/180�PHL285�BRM298���7�CHN157/159(CR)��CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325��8�CHN158(CL)�INS28/30/32(CR)�MLA227/228�CHN161/175/179/180�PHL285�BRM298���9�CHN157/159(CR)��CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325��10�CHN158(CL)�INS28/30/32(CR)�MLA227/228�CHN161/175/179/180�PHL285�BRM298���11�CHN157/159(CR)��CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325��12�CHN158(CL)�INS28/30/32(CR)�MLA227/228�CHN161/175/179/180�PHL285�BRM298���13�CHN157/159(CR)��CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325��14�CHN158(CL)�INS28/30/32(CR)�MLA227/228�CHN161/175/179/180�PHL285�BRM298���15�CHN157/159(CR)��CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325��16�CHN158(CL)�INS28/30/32(CR)�MLA227/228�CHN161/175/179/180�PHL285�BRM298���17�CHN157/159(CR)��CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325��18�CHN158(CL)�INS28/30/32(CR)�MLA227/228�CHN161/175/179/180�PHL285�BRM298���19�CHN157/159(CR)��CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325��20�CHN158(CL)�INS28/30/32(CR)�MLA227/228�CHN161/175/179/180�PHL285�BRM298���21�CHN157/159(CR)��CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325��22�CHN158(CL)�INS28/30/32(CR)�MLA227/228�CHN161/175/179/180�PHL285�BRM298���23�CHN157/159(CR)��CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325��24�CHN158(CL)�INS28/30/32(CR)�MLA227/228�CHN161/175/179/180�PHL285�BRM298���25���RSTRSA31/D31(CR)������26���RSTRSA32/D32(CL)������27���RSTRSA31,RSTRSD31������28���RSTRSA32,RSTRSD32������29���RSTRSA31,RSTRSD31������30���RSTRSA32,RSTRSD32������31���RSTRSA31,RSTRSD31������32���RSTRSA32,RSTRSD32������33���RSTRSA31,RSTRSD31������34���RSTRSA32,RSTRSD32������35���RSTRSA31,RSTRSD31������36�use same uplink ellipse��RSTRSA32,RSTRSD32������37� parameters for ��RSTRSA31,RSTRSD31������38� CHN157,159,158   use��RSTRSA32,RSTRSD32������39� Fast roll off on ��RSTRSA31,RSTRSD31������40�CHN157/59 and CHN158��RSTRSA32,RSTRSD32��������use fast roll off on INS28/30/32������

�Orbit�110.00�116.00�122.00�128.00�134.00��Channel�������1�000BS-3N*(CR),J_11100(CR),J_1110E(CR)��CHN190(CL),LAO284(CR) �SLM000(CL)�NRU309(CR)��2��KOR11200(CL)�GUM3310/3311/MRA3320/3321(CL)�PNG271(CR)���3�000BS-3N*,J_11100,J_1110E��CHN190,LAO284�SLM000 �NRU309��4��KOR11200�GUM3310/3311/MRA3320/3321�PNG271���5�000BS-3N*,J_11100,J_1110E��CHN190,LAO284�SLM000 �NRU309��6��KOR11200�GUM3310/3311/MRA3320/3321�PNG271���7�000BS-3N*,J_11100,J_1110E��CHN190,LAO284�SLM000 �NRU309��8��KOR11200�GUM3310/3311/MRA3320/3321�PNG271���9�000BS-3N*,J_11100,J_1110E��CHN190,LAO284�SLM000 �NRU309��10��KOR11200�GUM3310/3311/MRA3320/3321�PNG271���11�000BS-3N*,J_11100,J_1110E��CHN190,LAO284�SLM000�NRU309��12��KOR11200�GUM3310/3311/MRA3320/3321�PNG271���13�000BS-3N*,J_11100,J_1110E��CHN190,LAO284�SLM000�NRU309��14��KOR11200�GUM3310/3311/MRA3320/3321�PNG271���15�000BS-3N*,J_11100,J_1110E��CHN190,LAO284�SLM000�NRU309��16��KOR11200�GUM3310/3311/MRA3320/3321�PNG271���17�J_1110E��CHN190,LAO284�SLM000�NRU309��18��KOR11200�GUM3310/3311/MRA3320/3321�PNG271���19�J_1110E��CHN190,LAO284�SLM000�NRU309��20��KOR11200�GUM3310/3311/MRA3320/3321�PNG271���21�J_1110E��CHN190,LAO284�SLM000�NRU309��22��KOR11200�GUM3310/3311/MRA3320/3321�PNG271���23�J_1110E��CHN190,LAO284�SLM000�NRU309��24��KOR11200�GUM3310/3311/MRA3320/3321�PNG271���25�RSTRSA41/D41(CR)������26�RSTRSA42/D42(CL)������27�RSTRSA41,RSTRSD41������28�RSTRSA42,RSTRSD42������29�RSTRSA41,RSTRSD41������30�RSTRSA42,RSTRSD42������31�RSTRSA41,RSTRSD41������32�RSTRSA42,RSTRSD42������33�RSTRSA41,RSTRSD41������34�RSTRSA42,RSTRSD42������35�RSTRSA41,RSTRSD41������36�RSTRSA42,RSTRSD42������37�RSTRSA41,RSTRSD41������38�RSTRSA42,RSTRSD42������39�RSTRSA41,RSTRSD41������40�RSTRSA42,RSTRSD42�������*:BS-3N=109.85������

�

Orbit�139.80�140.00�140.20�146.00�152.00��Channel�������1�VUT128(CR),KRE(CR)��WAK334/33401(CL)�FSM000(CR)�AUSWESTA(CL)��2�WAL102/10201/NCL100/10001(CL)�PLW000(CL)��MHL000(CL)���3�VUT128,KRE��WAK334/33401�FSM000�AUS040(CL)/A(CL)��4�WAL102/10201/NCL100/10001�PLW000��MHL000�AUS050(CR)��5�VUT128,KRE��WAK334/33401�FSM000�AUSWESTA��6�WAL102/10201/NCL100/10001�PLW000��MHL000���7�VUT128,KRE��WAK334/33401�FSM000�AUS040/A��8�WAL102/10201/NCL100/10001�PLW000��MHL000�AUS050��9�VUT128,KRE��WAK334/33401�FSM000�AUSWESTA��10�WAL102/10201/NCL100/10001�PLW000��MHL000���11�VUT128,KRE��WAK334/33401�FSM000�AUS040/A��12�WAL102/10201/NCL100/10001�PLW000��MHL000�AUS050��13�VUT128,KRE��WAK334/33401�FSM000�AUSWESTA��14�WAL102/10201/NCL100/10001�PLW000��MHL000���15�VUT128,KRE��WAK334/33401�FSM000�AUS040/A��16�WAL102/10201/NCL100/10001�PLW000��MHL000�AUS050��17�VUT128,KRE��WAK334/33401�FSM000���18�WAL102/10201/NCL100/10001�PLW000��MHL000���19�VUT128,KRE��WAK334/33401�FSM000�AUS040/A��20�WAL102/10201/NCL100/10001�PLW000��MHL000�AUS050��21�VUT128,KRE��WAK334/33401�FSM000���22�WAL102/10201/NCL100/10001�PLW000��MHL000�AUS040/A��23�VUT128,KRE��WAK334/33401�FSM000���24�WAL102/10201/NCL100/10001�PLW000��MHL000�AUS050��25��RSTRSA51/D51(CR)�����26��RSTRSA52/D52(CL)���AUS006��27��RSTRSA51,RSTRSD51�����28��RSTRSA52,RSTRSD52���AUS006��29��RSTRSA51,RSTRSD51�����30��RSTRSA52,RSTRSD52���AUS006��31��RSTRSA51,RSTRSD51�����32��RSTRSA52,RSTRSD52���AUS006��33��RSTRSA51,RSTRSD51�����34��RSTRSA52,RSTRSD52�����35��RSTRSA51,RSTRSD51�����36��RSTRSA52,RSTRSD52���AUS006��37��RSTRSA51,RSTRSD51�����38��RSTRSA52,RSTRSD52�����39��RSTRSA51,RSTRSD51�����40��RSTRSA52,RSTRSD52���AUS006��

�

Orbit�158.00�164.00�170.00�176.00��Channel������1�NIU054/0541/NZL055/TKL058/0581/CKH052/0521/053/0531(CL)��PLM337(CL)/3371(CL)/SMA335(CL)/3351(CL)�KIR001(CL)/002(CL)��2��AUS008(CL)�TON215(CR)�TUV000(CR)��3�NIU054/0541/NZL055/TKL058/0581/CKH052/0521/053/0531�AUS007(CR)/A(CR)�PLM337/3371/SMA335/3351�KIR001/002��4��AUSEART(CL)�TON215�TUV000��5�NIU054/0541/NZL055/TKL058/0581/CKH052/0521/053/0531��PLM337/3371/SMA335/3351�KIR001/002��6��AUS008�TON215�TUV000��7�NIU054/0541/NZL055/TKL058/0581/CKH052/0521/053/0531�AUS007/A�PLM337/3371/SMA335/3351�KIR001/002��8��AUSEART�TON215�TUV000��9�NIU054/0541/NZL055/TKL058/0581/CKH052/0521/053/0531��PLM337/3371/SMA335/3351�KIR001/002��10��AUS008�TON215�TUV000��11�NIU054/0541/NZL055/TKL058/0581/CKH052/0521/053/0531�AUS007/A�PLM337/3371/SMA335/3351�KIR001/002��12��AUSEART�TON215�TUV000��13�NIU054/0541/NZL055/TKL058/0581/CKH052/0521/053/0531��PLM337/3371/SMA335/3351�KIR001/002��14��AUS008�TON215�TUV000��15�NIU054/0541/NZL055/TKL058/0581/CKH052/0521/053/0531�AUS007/A�PLM337/3371/SMA335/3351�KIR001/002��16��AUSEART�TON215�TUV000��17�NIU054/0541/NZL055/TKL058/0581/CKH052/0521/053/0531��PLM337/3371/SMA335/3351�KIR001/002��18��AUS008�TON215�TUV000��19�NIU054/0541/NZL055/TKL058/0581/CKH052/0521/053/0531�AUS007/A�PLM337/3371/SMA335/3351�KIR001/002��20���TON215�TUV000��21�NIU054/0541/NZL055/TKL058/0581/CKH052/0521/053/0531��PLM337/3371/SMA335/3351�KIR001/002��22��AUS008�TON215�TUV000��23�NIU054/0541/NZL055/TKL058/0581/CKH052/0521/053/0531�AUS007/A�PLM337/3371/SMA335/3351�KIR001/002��24���TON215�TUV000��25��AUS009(CR)/AUS009A(CR)����26������27��AUS009/AUS009A����28������29��AUS009/AUS009A����30������31��AUS009/AUS009A����32������33������34������35��AUS009/AUS009A����36������37������38������39��AUS009,AUS009A����40������

�

Orbit�182.00�200.00��Channel����1�FJI193(CR)���2�SMO057(CL)�OCE101(CR)��3�FJI193���4�SMO057�OCE101��5�FJI193���6�SMO057�OCE101��7�FJI193���8�SMO057�OCE101��9�FJI193���10�SMO057�OCE101��11�FJI193���12�SMO057�OCE101��13�FJI193���14�SMO057�OCE101��15�FJI193���16�SMO057�OCE101��17�FJI193���18�SMO057�OCE101��19�FJI193���20�SMO057�OCE101��21�FJI193���22�SMO057�OCE101��23�FJI193���24�SMO057�OCE101��25����26����27����28����29����30����31����32����33����34����35����36����37����38����39����40����

�Annex 2: Example Downlink Assignments in Region 3

Orbit�29.00�33.80�34.20�36.00�37.80�38.20�44.00��Channel���������1�COM207(CR)�HRV148(CR)�IRN109(CL)��BLR062(CL) �TJK(CL)�UZB071(CR)  MDA063(CL)��2�MAU242(CL)/243(CL),UAE274(CR)�SVN148(CL)���PAK127(CR) �UKR063(CR)�MLD306(CR) KGZ(CL)��3�COM207�HRV148�IRN109��BLR062�TJK�UZB071  MDA063��4�MAU242/243,UAE274�SVN148���PAK127�UKR063�MLD306 KGZ��5�COM207�HRV148�IRN109��BLR062�TJK�UZB071  MDA063��6�MAU242/243,UAE274�SVN148���PAK127�UKR063�MLD306 KGZ��7�COM207�HRV148�IRN109��BLR062�TJK�UZB071  MDA063��8�MAU242/243,UAE274�SVN148���PAK127�UKR063�MLD306 KGZ��9�COM207�HRV148�IRN109��BLR062�TJK�UZB071  MDA063��10�MAU242/243,UAE274�SVN148���PAK127�UKR063�MLD306 KGZ��11�COM207�HRV148�IRN109��BLR062�TJK�UZB071  MDA063��12�MAU242/243,UAE274�SVN148���PAK127�UKR063�MLD306 KGZ��13�COM207�HRV148�IRN109��BLR062�TJK�UZB071  MDA063��14�MAU242/243,UAE274�SVN148���PAK127�UKR063�MLD306 KGZ��15�COM207�HRV148�IRN109��BLR062�TJK�UZB071  MDA063��16�MAU242/243,UAE274�SVN148���PAK127�UKR063�MLD306 KGZ��17�COM207�HRV148�IRN109��BLR062�TJK�UZB071  MDA063��18�MAU242/243,UAE274�SVN148���PAK127�UKR063�MLD306 KGZ��19�COM207�HRV148�IRN109��BLR062�TJK�UZB071  MDA063��20�MAU242/243,UAE274�SVN148���PAK127�UKR063�MLD306 KGZ��21�MDG236(CR)��BIH148(CR),IRN109����TKM068(CR)��22�I_082(CL)����PAK127��KAZ066(CL) MLD306��23�MDG236��BIH148,IRN109����TKM068��24�I_082����PAK127��KAZ066,MLD306��25�MDG236��BIH148�RSTRSA11(CL)/B11(CL)/D11(CL)/E11(CL)���TKM068��26�I_082���RSTRSA12(CR)/B12(CR)/D12(CR)/E12(CR)���KAZ066��27�MDG236��BIH148�RSTRSA11/B11/D11/E11���TKM068��28�I_082���RSTRSA12/B12/D12/E12���KAZ066��29�MDG236��BIH148�RSTRSA11/B11/D11/E11���TKM068��30�I_082���RSTRSA12/B12/D12/E12���KAZ066��31�MDG236��BIH148�RSTRSA11/B11/D11/E11���TKM068��32�I_082���RSTRSA12/B12/D12/E12���KAZ066��33�MDG236��BIH148�RSTRSA11/B11/D11/E11���TKM068��34�I_082���RSTRSA12/B12/D12/E12���KAZ066��35�MDG236��BIH148�RSTRSA11/B11/D11/E11���TKM068��36�I_082���RSTRSA12/B12/D12/E12���KAZ066��37�MDG236��BIH148�RSTRSA11/B11/D11/E11���TKM068��38�I_082���RSTRSA12/B12/D12/E12���KAZ066��39�MDG236��BIH148�RSTRSA11/B11/D11/E11���TKM068��40�I_082���RSTRSA12/B12/D12/E12���KAZ066��

�

Orbit�49.80�50.20�56.00�62.00�68.00�74.00�79.80��Channel���������1�AFG245/246(CR)�NPL122(CL)�IND39/41/43/45(CR)�CHN155(CL)�IND38/40(CR)�SNG151(CL)�CHN157/159(CL)��2�CLN219(CR)��IND42/46/48(CL)�CHN154/156(CR)�IND47(CL)  IND37(CL)�BRU330A(CR)  BGD220(CR)�CHN158(CR)��3�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151�CHN157/159��4�CLN219��IND42/46/48�CHN154/156�IND47  IND37�BRU330A  BGD220�CHN158��5�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151�CHN157/159��6�CLN219��IND42/46/48�CHN154/156�IND47  IND37�BRU330A  BGD220�CHN158��7�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151�CHN157/159��8�CLN219��IND42/46/48�CHN154/156�IND47  IND37�BRU330A  BGD220�CHN158��9�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151�CHN157/159��10�CLN219��IND42/46/48�CHN154/156�IND47  IND37�BRU330A  BGD220�CHN158��11�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151�CHN157/159��12�CLN219��IND42/46/48�CHN154/156�IND47  IND37�BRU330A  BGD220�CHN158��13�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151�CHN157/159��14�CLN219��IND42/46/48�CHN154/156�IND47  IND37�BRU330A  BGD220�CHN158��15�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151�CHN157/159��16�CLN219��IND42/46/48�CHN154/156�IND47  IND37�BRU330A  BGD220�CHN158��17�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151�CHN157/159��18�CLN219��IND42/46/48�CHN154/156�IND47  IND37�BRU330A  BGD220�CHN158��19�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151�CHN157/159��20�CLN219��IND42/46/48�CHN154/156�IND47  IND37�BRU330A  BGD220�CHN158��21�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151�CHN157/159��22���IND42/46/48�CHN154/156�IND47  IND37�BRU330A  BGD220�CHN158��23�AFG245/246�NPL122�IND39/41/43/45�CHN155�IND38/40�SNG151�CHN157/159��24���IND42/46/48�CHN154/156�IND47  IND37�BRU330A  BGD220�CHN158��25���RSTRSA21(CL)/B21(CL)/D21(CL)/E21(CL)���MNG2481(CR)���26���RSTRSA22(CR)/B22(CR)/D22(CR)/E22(CR)���MNG2482(CL)���27���RSTRSA21/B21/D21/E21������28���RSTRSA22/B22/D22/E22������29���RSTRSA21/B21/D21/E21���MNG2481���30���RSTRSA22/B22/D22/E22���MNG2482���31���RSTRSA21/B21/D21/E21������32���RSTRSA22/B22/D22/E22������33���RSTRSA21/B21/D21/E21���MNG2481���34���RSTRSA22/B22/D22/E22���MNG2482���35���RSTRSA21/B21/D21/E21������36���RSTRSA22/B22/D22/E22������37���RSTRSA21/B21/D21/E21���MNG2481���38���RSTRSA22/B22/D22/E22���MNG2482���39���RSTRSA21/B21/D21/E21���MNG2481���40���RSTRSA22/B22/D22/E22���MNG2482������fast roll off antenna for IND47�����

Orbit�80.20�86.00�92.00�98.00�104.00�107.00�110.00��Channel���������1�INS28/30/32(CR)�CBG299(CL),BTN031(CR)�CHN166(CL)/168(CL)�THA142(CR)�INS35/36(CL) �VTN325(CL)�000BS-3N*(CR),J_11100(CR),J_1110E(CR)��2��MLA227(CR)/228(CR)�CHN161(CR)/175(CR)/179(CR)/180(CR)�PHL285(CL)�BRM298(CR)����3�INS28/30/32�CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325�000BS-3N*,J_11100,J_1110E��4��MLA227/228�CHN161/175/179/180�PHL285�BRM298����5�INS28/30/32�CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325�000BS-3N*,J_11100,J_1110E��6��MLA227/228�CHN161/175/179/180�PHL285�BRM298����7�INS28/30/32�CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325�000BS-3N*,J_11100,J_1110E��8��MLA227/228�CHN161/175/179/180�PHL285�BRM298����9�INS28/30/32�CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325�000BS-3N*,J_11100,J_1110E��10��MLA227/228�CHN161/175/179/180�PHL285�BRM298����11�INS28/30/32�CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325�000BS-3N*,J_11100,J_1110E��12��MLA227/228�CHN161/175/179/180�PHL285�BRM298����13�INS28/30/32�CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325�000BS-3N*,J_11100,J_1110E��14��MLA227/228�CHN161/175/179/180�PHL285�BRM298����15�INS28/30/32�CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325�000BS-3N*,J_11100,J_1110E��16��MLA227/228�CHN161/175/179/180�PHL285�BRM298����17�INS28/30/32�CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325�J_1110E��18��MLA227/228�CHN161/175/179/180�PHL285�BRM298����19�INS28/30/32�CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325�J_1110E��20��MLA227/228�CHN161/175/179/180�PHL285�BRM298����21�INS28/30/32�CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325�J_1110E��22��MLA227/228�CHN161/175/179/180�PHL285�BRM298����23�INS28/30/32�CBG299,BTN031�CHN166/168�THA142�INS35/36�VTN325�J_1110E��24��MLA227/228�CHN161/175/179/180�PHL285�BRM298����25��RSTRSA31(CL)/D31(CL)�����RUSRSA42(CL)/D42(CL)��26��RSTRSA32(CR)/D32(CR)�����RUSRSA41(CR)/D41(CR)��27��RSTRSA31/D31�����RUSRSA42/D42��28��RSTRSA32/D32�����RUSRSA41/D41��29��RSTRSA31/D31�����RUSRSA42/D42��30��RSTRSA32/D32�����RUSRSA41/D41��31��RSTRSA31/D31�����RUSRSA42/D42��32��RSTRSA32/D32�����RUSRSA41/D41��33��RSTRSA31/D31�����RUSRSA42/D42��34��RSTRSA32/D32�����RUSRSA41/D41��35��RSTRSA31/D31�����RUSRSA42/D42��36��RSTRSA32/D32�����RUSRSA41/D41��37��RSTRSA31/D31�����RUSRSA42/D42��38��RSTRSA32/D32�����RUSRSA41/D41��39��RSTRSA31/D31�����RUSRSA42/D42��40��RSTRSA32/D32�����RUSRSA41/D41��������fast roll off on VTN�*:BS-3N=109.85��

�

Orbit�116.00�122.00�128.00�134.00�139.80��Channel�������1��CHN190(CR) LAO(CL)�SLM000(CL)�NRU(CL)�VUT128(CL),KRE(CR)��2�KO11201D(CL)/KOR11201(CL)/KOR1120(CL)�GUM/MRA(CL)�PNG271(CR)��WAL102(CR),NCL100(CR)��3��CHN190 LAO�SLM000�NRU�VUT128,KRE��4�KO11201D/KOR11201/KOR1120�GUM/MRA�PNG271��WAL102,NCL100��5��CHN190 LAO�SLM000�NRU�VUT128,KRE��6�KO11201D/KOR11201/KOR1120�GUM/MRA�PNG271��WAL102,NCL100��7��CHN190 LAO�SLM000�NRU�VUT128,KRE��8�KO11201D/KOR11201/KOR1120�GUM/MRA�PNG271��WAL102,NCL100��9��CHN190 LAO�SLM000�NRU�VUT128,KRE��10�KO11201D/KOR11201/KOR1120�GUM/MRA�PNG271��WAL102,NCL100��11��CHN190 LAO�SLM000�NRU�VUT128,KRE��12�KO11201D/KOR11201/KOR1120�GUM/MRA�PNG271��WAL102,NCL100��13��CHN190 LAO�SLM000�NRU�VUT128,KRE��14�KOR1120�GUM/MRA�PNG271��WAL102,NCL100��15��CHN190 LAO�SLM000�NRU�VUT128,KRE��16�KOR1120�GUM/MRA�PNG271��WAL102,NCL100��17��CHN190 LAO�SLM000�NRU�VUT128,KRE��18�KOR1120�GUM/MRA�PNG271��WAL102,NCL100��19��CHN190 LAO�SLM000�NRU�VUT128,KRE��20�KOR1120�GUM/MRA�PNG271��WAL102,NCL100��21��CHN190 LAO�SLM000�NRU�VUT128,KRE��22�KOR1120�GUM/MRA�PNG271��WAL102,NCL100��23��CHN190 LAO�SLM000�NRU�VUT128,KRE��24�KOR1120�GUM/MRA�PNG271��WAL102,NCL100��25�������26�������27�������28�������29�������30�������31�������32�������33�������34�������35�������36�������37�������38�������39�������40�������������



�

Orbit�140.00�140.20�146.00�152.00�158.00�164.00��Channel��������1��WAK334(CR)�FSM000(CL)�AUSWEST(CR)�NIU/NZL055/TKL/CKH52/53(CR)�AUS009/9A/9B(CR)��2�PLW000(CL)��MHL000(CR)�AUS006(CL)��AUS008(CL)��3��WAK334�FSM000�AUS00400(CR)/A(CR)/B(CR)/C(CR)�NIU/NZL055/TKL/CKH52/53�AUS00700(CR)/A(CR)��4�PLW000��MHL000�AUS005(CL)��AUSEAST(CL)��5��WAK334�FSM000�AUSWEST�NIU/NZL055/TKL/CKH52/53�AUS009/9A/9B��6�PLW000��MHL000�AUS006��AUS008��7��WAK334�FSM000�AUS00400/A/B/C�NIU/NZL055/TKL/CKH52/53�AUS00700/A��8�PLW000��MHL000�AUS005��AUSEAST��9��WAK334�FSM000�AUSWEST�NIU/NZL055/TKL/CKH52/53�AUS009/9A/9B��10�PLW000��MHL000�AUS006��AUS008��11��WAK334�FSM000�AUS00400/A/B/C�NIU/NZL055/TKL/CKH52/53�AUS00700/A��12�PLW000��MHL000�AUS005��AUSEAST��13��WAK334�FSM000�AUSWEST�NIU/NZL055/TKL/CKH52/53�AUS009/9A/9B��14�PLW000��MHL000�AUS006��AUS008��15��WAK334�FSM000�AUS00400/A/B/C�NIU/NZL055/TKL/CKH52/53�AUS00700/A��16�PLW000��MHL000�AUS005��AUSEAST��17��WAK334�FSM000�AUSWEST�NIU/NZL055/TKL/CKH52/53�AUS009/9A/9B��18�PLW000��MHL000�AUS006��AUS008��19��WAK334�FSM000�AUS00400/A/B/C�NIU/NZL055/TKL/CKH52/53�AUS00700/A��20�PLW000��MHL000�AUS005��AUSEAST��21��WAK334�FSM000�AUSWEST�NIU/NZL055/TKL/CKH52/53�AUS009/9A/9B��22�PLW000��MHL000�AUS006��AUS008��23��WAK334�FSM000�AUS00400/A/B/C�NIU/NZL055/TKL/CKH52/53�AUS00700/A��24�PLW000��MHL000�AUS005��AUSEAST��25�RSTRSA51(CL)/D51(CL)�������26�RSTRSA52(CR)/D52(CR)�������27�RSTRSA51/D51�������28�RSTRSA52/D52�������29�RSTRSA51/D51�������30�RSTRSA52/D52�������31�RSTRSA51/D51�������32�RSTRSA52/D52�������33�RSTRSA51/D51�������34�RSTRSA52/D52�������35�RSTRSA51/D51�������36�RSTRSA52/D52�������37�RSTRSA51/D51�������38�RSTRSA52/D52�������39�RSTRSA51/D51�������40�RSTRSA52/D52�������

�

Orbit�170.00�176.00�182.00�200.00��Channel������1�PLM337(CL)/SMA335A(CL)/335B(CL)�KIR001/002(CL)�FJI193(CR)���2�TON215(CR)�TUV000(CR)�SMO057(CL)�OCE101(CL)��3�PLM337/SMA335A/335B�KIR001/002�FJI193���4�TON215�TUV000�SMO057�OCE101��5�PLM337/SMA335A/335B�KIR001/002�FJI193���6�TON215�TUV000�SMO057�OCE101��7�PLM337/SMA335A/335B�KIR001/002�FJI193���8�TON215�TUV000�SMO057�OCE101��9�PLM337/SMA335A/335B�KIR001/002�FJI193���10�TON215�TUV000�SMO057�OCE101��11�PLM337/SMA335A/335B�KIR001/002�FJI193���12�TON215�TUV000�SMO057�OCE101��13�PLM337/SMA335A/335B�KIR001/002�FJI193���14�TON215�TUV000�SMO057�OCE101��15�PLM337/SMA335A/335B�KIR001/002�FJI193���16�TON215�TUV000�SMO057�OCE101��17�PLM337/SMA335A/335B�KIR001/002�FJI193���18�TON215�TUV000�SMO057�OCE101��19�PLM337/SMA335A/335B�KIR001/002�FJI193���20�TON215�TUV000�SMO057�OCE101��21�PLM337/SMA335A/335B�KIR001/002�FJI193���22�TON215�TUV000�SMO057�OCE101��23�PLM337/SMA335A/335B�KIR001/002�FJI193���24�TON215�TUV000�SMO057�OCE101��25������26������27������28������29������30������31������32������33������34������35������36������37������38������39������40������

�Annex 3   Feederlink beams for which EPM are below –3dB



BEAM�CHN�TP�ADM�Orbit�MARGIN�REF.�DELTA��IND0370A�17�1�IND�68.1�-6.3223�0�-6.3223��IND0370A�23�1�IND�68.1�-6.3223�0�-6.3223��IND0370A�3�1�IND�68.1�-6.3218�0�-6.3218��IND0370A�7�1�IND�68.1�-6.3218�0�-6.3218��IND0370A�9�1�IND�68.1�-6.3218�0�-6.3218��IND0370A�13�1�IND�68.1�-6.3218�0�-6.3218��IND0370A�15�1�IND�68.1�-6.3218�0�-6.3218��IND0370A�19�1�IND�68.1�-6.3218�0�-6.3218��IND0370A�21�1�IND�68.1�-6.3218�0�-6.3218��IND0370A�5�1�IND�68.1�-6.3208�0�-6.3208��IND0370A�11�1�IND�68.1�-6.3208�0�-6.3208��IND0370A�17�5�IND�68.1�-5.8138�0�-5.8138��IND0370A�23�5�IND�68.1�-5.8138�0�-5.8138��IND0370A�3�5�IND�68.1�-5.8133�0�-5.8133��IND0370A�7�5�IND�68.1�-5.8133�0�-5.8133��IND0370A�9�5�IND�68.1�-5.8133�0�-5.8133��IND0370A�13�5�IND�68.1�-5.8133�0�-5.8133��IND0370A�15�5�IND�68.1�-5.8133�0�-5.8133��IND0370A�19�5�IND�68.1�-5.8133�0�-5.8133��IND0370A�21�5�IND�68.1�-5.8133�0�-5.8133��IND0370A�5�5�IND�68.1�-5.8123�0�-5.8123��IND0370A�11�5�IND�68.1�-5.8123�0�-5.8123��IND0400A�2�3�IND�67.9�-5.4189�0�-5.4189��IND0400A�4�3�IND�67.9�-5.4189�0�-5.4189��IND0400A�6�3�IND�67.9�-5.4189�0�-5.4189��IND0400A�8�3�IND�67.9�-5.4189�0�-5.4189��IND0400A�10�3�IND�67.9�-5.4189�0�-5.4189��IND0400A�12�3�IND�67.9�-5.4189�0�-5.4189��IND0400A�14�3�IND�67.9�-5.4189�0�-5.4189��IND0400A�16�3�IND�67.9�-5.4189�0�-5.4189��IND0400A�20�3�IND�67.9�-5.4189�0�-5.4189��IND0400A�22�3�IND�67.9�-5.4189�0�-5.4189��IND0400A�18�3�IND�67.9�-5.4187�0�-5.4187��IND0400A�2�4�IND�67.9�-5.3887�0�-5.3887��IND0400A�4�4�IND�67.9�-5.3887�0�-5.3887��IND0400A�6�4�IND�67.9�-5.3886�0�-5.3886��IND0400A�8�4�IND�67.9�-5.3886�0�-5.3886��IND0400A�10�4�IND�67.9�-5.3886�0�-5.3886��IND0400A�12�4�IND�67.9�-5.3886�0�-5.3886��IND0400A�14�4�IND�67.9�-5.3886�0�-5.3886��IND0400A�16�4�IND�67.9�-5.3886�0�-5.3886��IND0400A�20�4�IND�67.9�-5.3886�0�-5.3886��IND0400A�22�4�IND�67.9�-5.3886�0�-5.3886��IND0400A�18�4�IND�67.9�-5.3884�0�-5.3884��IND0400A�2�1�IND�67.9�-5.3453�0�-5.3453��IND0400A�4�1�IND�67.9�-5.3453�0�-5.3453��IND0400A�6�1�IND�67.9�-5.3453�0�-5.3453���

BEAM�CHN�TP�ADM�Orbit�MARGIN�REF.�DELTA��IND0400A�8�1�IND�67.9�-5.3453�0�-5.3453��IND0400A�10�1�IND�67.9�-5.3453�0�-5.3453��IND0400A�12�1�IND�67.9�-5.3453�0�-5.3453��IND0400A�14�1�IND�67.9�-5.3453�0�-5.3453��IND0400A�16�1�IND�67.9�-5.3453�0�-5.3453��IND0400A�20�1�IND�67.9�-5.3453�0�-5.3453��IND0400A�22�1�IND�67.9�-5.3453�0�-5.3453��IND0400A�18�1�IND�67.9�-5.3451�0�-5.3451��IND0400A�2�6�IND�67.9�-5.2915�0�-5.2915��IND0400A�4�6�IND�67.9�-5.2915�0�-5.2915��IND0400A�6�6�IND�67.9�-5.2915�0�-5.2915��IND0400A�8�6�IND�67.9�-5.2915�0�-5.2915��IND0400A�10�6�IND�67.9�-5.2915�0�-5.2915��IND0400A�12�6�IND�67.9�-5.2915�0�-5.2915��IND0400A�14�6�IND�67.9�-5.2915�0�-5.2915��IND0400A�16�6�IND�67.9�-5.2915�0�-5.2915��IND0400A�20�6�IND�67.9�-5.2915�0�-5.2915��IND0400A�22�6�IND�67.9�-5.2915�0�-5.2915��IND0400A�18�6�IND�67.9�-5.2913�0�-5.2913��IND0370A�17�4�IND�68.1�-4.9403�0�-4.9403��IND0370A�23�4�IND�68.1�-4.9403�0�-4.9403��IND0370A�21�4�IND�68.1�-4.9399�0�-4.9399��IND0370A�3�4�IND�68.1�-4.9398�0�-4.9398��IND0370A�7�4�IND�68.1�-4.9398�0�-4.9398��IND0370A�9�4�IND�68.1�-4.9398�0�-4.9398��IND0370A�13�4�IND�68.1�-4.9398�0�-4.9398��IND0370A�15�4�IND�68.1�-4.9398�0�-4.9398��IND0370A�19�4�IND�68.1�-4.9398�0�-4.9398��IND0370A�5�4�IND�68.1�-4.9388�0�-4.9388��IND0370A�11�4�IND�68.1�-4.9388�0�-4.9388��IND0400A�2�2�IND�67.9�-4.9237�0�-4.9237��IND0400A�4�2�IND�67.9�-4.9237�0�-4.9237��IND0400A�6�2�IND�67.9�-4.9237�0�-4.9237��IND0400A�8�2�IND�67.9�-4.9237�0�-4.9237��IND0400A�10�2�IND�67.9�-4.9237�0�-4.9237��IND0400A�12�2�IND�67.9�-4.9237�0�-4.9237��IND0400A�14�2�IND�67.9�-4.9237�0�-4.9237��IND0400A�16�2�IND�67.9�-4.9237�0�-4.9237��IND0400A�20�2�IND�67.9�-4.9237�0�-4.9237��IND0400A�22�2�IND�67.9�-4.9237�0�-4.9237��IND0400A�18�2�IND�67.9�-4.9234�0�-4.9234��IND0400A�24�3�IND�67.9�-4.8625�0�-4.8625��IND0400A�24�4�IND�67.9�-4.8322�0�-4.8322��IND0400A�24�1�IND�67.9�-4.7889�0�-4.7889��IND0400A�24�6�IND�67.9�-4.7351�0�-4.7351��IND0470A�2�3�IND�67.9�-4.7277�0�-4.7277���

BEAM�CHN�TP�ADM�Orbit�MARGIN�REF.�DELTA��IND0470A�4�3�IND�67.9�-4.7277�0�-4.7277��IND0470A�6�3�IND�67.9�-4.7277�0�-4.7277��IND0470A�8�3�IND�67.9�-4.7277�0�-4.7277��IND0470A�10�3�IND�67.9�-4.7277�0�-4.7277��IND0470A�12�3�IND�67.9�-4.7277�0�-4.7277��IND0470A�14�3�IND�67.9�-4.7277�0�-4.7277��IND0470A�16�3�IND�67.9�-4.7277�0�-4.7277��IND0470A�20�3�IND�67.9�-4.7277�0�-4.7277��IND0470A�22�3�IND�67.9�-4.7277�0�-4.7277��IND0470A�18�3�IND�68.1�-4.727�0�-4.727��IND0370A�17�3�IND�68.1�-4.6297�0�-4.6297��IND0370A�23�3�IND�68.1�-4.6297�0�-4.6297��IND0370A�3�3�IND�68.1�-4.6292�0�-4.6292��IND0370A�7�3�IND�68.1�-4.6292�0�-4.6292��IND0370A�9�3�IND�68.1�-4.6292�0�-4.6292��IND0370A�13�3�IND�68.1�-4.6292�0�-4.6292��IND0370A�15�3�IND�68.1�-4.6292�0�-4.6292��IND0370A�19�3�IND�68.1�-4.6292�0�-4.6292��IND0370A�21�3�IND�68.1�-4.6292�0�-4.6292��IND0370A�5�3�IND�68.1�-4.6282�0�-4.6282��IND0370A�11�3�IND�68.1�-4.6282�0�-4.6282��IND0400A�2�5�IND�67.9�-4.5538�0�-4.5538��IND0400A�4�5�IND�67.9�-4.5538�0�-4.5538��IND0400A�6�5�IND�67.9�-4.5538�0�-4.5538��IND0400A�8�5�IND�67.9�-4.5538�0�-4.5538��IND0400A�10�5�IND�67.9�-4.5538�0�-4.5538��IND0400A�12�5�IND�67.9�-4.5538�0�-4.5538��IND0400A�14�5�IND�67.9�-4.5538�0�-4.5538��IND0400A�16�5�IND�67.9�-4.5538�0�-4.5538��IND0400A�20�5�IND�67.9�-4.5538�0�-4.5538��IND0400A�22�5�IND�67.9�-4.5538�0�-4.5538��IND0400A�18�5�IND�67.9�-4.5535�0�-4.5535��IND0370A�17�6�IND�68.1�-4.4449�0�-4.4449��IND0370A�23�6�IND�68.1�-4.4449�0�-4.4449��IND0370A�3�6�IND�68.1�-4.4445�0�-4.4445��IND0370A�9�6�IND�68.1�-4.4445�0�-4.4445��IND0370A�7�6�IND�68.1�-4.4444�0�-4.4444��IND0370A�13�6�IND�68.1�-4.4444�0�-4.4444��IND0370A�15�6�IND�68.1�-4.4444�0�-4.4444��IND0370A�19�6�IND�68.1�-4.4444�0�-4.4444��IND0370A�21�6�IND�68.1�-4.4444�0�-4.4444��IND0370A�5�6�IND�68.1�-4.4434�0�-4.4434��IND0370A�11�6�IND�68.1�-4.4434�0�-4.4434��IND0470A�2�4�IND�68.1�-4.3919�0�-4.3919��IND0470A�4�4�IND�68.1�-4.3919�0�-4.3919���

BEAM�CHN�TP�ADM�Orbit�MARGIN�REF.�DELTA��IND0470A�6�4�IND�68.1�-4.3919�0�-4.3919��IND0470A�8�4�IND�68.1�-4.3919�0�-4.3919��IND0470A�10�4�IND�68.1�-4.3919�0�-4.3919��IND0470A�12�4�IND�68.1�-4.3919�0�-4.3919��IND0470A�14�4�IND�68.1�-4.3919�0�-4.3919��IND0470A�16�4�IND�68.1�-4.3919�0�-4.3919��IND0470A�20�4�IND�68.1�-4.3919�0�-4.3919��IND0470A�22�4�IND�68.1�-4.3919�0�-4.3919��IND0470A�18�4�IND�68.1�-4.3912�0�-4.3912��IND0400A�24�2�IND�67.9�-4.3673�0�-4.3673��IND0470A�4�1�IND�68.1�-4.1713�0�-4.1713��IND0470A�6�1�IND�68.1�-4.1713�0�-4.1713��IND0470A�8�1�IND�68.1�-4.1713�0�-4.1713��IND0470A�10�1�IND�68.1�-4.1713�0�-4.1713��IND0470A�12�1�IND�68.1�-4.1713�0�-4.1713��IND0470A�14�1�IND�68.1�-4.1713�0�-4.1713��IND0470A�16�1�IND�68.1�-4.1713�0�-4.1713��IND0470A�2�1�IND�67.9�-4.1712�0�-4.1712��IND0470A�20�1�IND�67.9�-4.1712�0�-4.1712��IND0470A�22�1�IND�67.9�-4.1712�0�-4.1712��IND0470A�18�1�IND�67.9�-4.1705�0�-4.1705��IND0380A�2�5�IND�67.9�-4.0613�0�-4.0613��IND0380A�8�5�IND�67.9�-4.0613�0�-4.0613��IND0380A�12�5�IND�67.9�-4.0613�0�-4.0613��IND0380A�4�5�IND�67.9�-4.0612�0�-4.0612��IND0380A�6�5�IND�67.9�-4.0612�0�-4.0612��IND0380A�10�5�IND�67.9�-4.0612�0�-4.0612��IND0380A�14�5�IND�67.9�-4.0612�0�-4.0612��IND0380A�16�5�IND�67.9�-4.0612�0�-4.0612��IND0380A�20�5�IND�67.9�-4.0611�0�-4.0611��IND0380A�18�5�IND�67.9�-4.0609�0�-4.0609��IND0380A�22�5�IND�67.9�-4.0608�0�-4.0608��IND0380A�2�3�IND�67.9�-4.0445�0�-4.0445��IND0380A�4�3�IND�67.9�-4.0445�0�-4.0445��IND0380A�6�3�IND�67.9�-4.0445�0�-4.0445��IND0380A�8�3�IND�67.9�-4.0445�0�-4.0445��IND0380A�10�3�IND�67.9�-4.0445�0�-4.0445��IND0380A�12�3�IND�67.9�-4.0445�0�-4.0445��IND0380A�14�3�IND�67.9�-4.0445�0�-4.0445��IND0380A�16�3�IND�67.9�-4.0445�0�-4.0445��IND0380A�20�3�IND�67.9�-4.0443�0�-4.0443��IND0380A�18�3�IND�67.9�-4.0441�0�-4.0441��IND0380A�22�3�IND�67.9�-4.044�0�-4.044��IND0400A�24�5�IND�67.9�-3.9974�0�-3.9974��IND0380A�2�6�IND�67.9�-3.994�0�-3.994���

BEAM�CHN�TP�ADM�Orbit�MARGIN�REF.�DELTA��IND0380A�4�6�IND�67.9�-3.994�0�-3.994��IND0380A�6�6�IND�67.9�-3.994�0�-3.994��IND0380A�8�6�IND�67.9�-3.994�0�-3.994��IND0380A�10�6�IND�67.9�-3.994�0�-3.994��IND0380A�12�6�IND�67.9�-3.994�0�-3.994��IND0380A�14�6�IND�67.9�-3.994�0�-3.994��IND0380A�16�6�IND�67.9�-3.994�0�-3.994��IND0380A�20�6�IND�67.9�-3.9939�0�-3.9939��IND0380A�18�6�IND�67.9�-3.9936�0�-3.9936��IND0380A�22�6�IND�67.9�-3.9935�0�-3.9935��IND0380A�2�1�IND�67.9�-3.9413�0�-3.9413��IND0380A�4�1�IND�67.9�-3.9413�0�-3.9413��IND0380A�6�1�IND�67.9�-3.9413�0�-3.9413��IND0380A�8�1�IND�67.9�-3.9413�0�-3.9413��IND0380A�10�1�IND�67.9�-3.9413�0�-3.9413��IND0380A�12�1�IND�67.9�-3.9413�0�-3.9413��IND0380A�14�1�IND�67.9�-3.9413�0�-3.9413��IND0380A�16�1�IND�67.9�-3.9413�0�-3.9413��IND0380A�20�1�IND�67.9�-3.9412�0�-3.9412��IND0380A�18�1�IND�67.9�-3.941�0�-3.941��IND0380A�22�1�IND�67.9�-3.9408�0�-3.9408��IND0470A�2�2�IND�68.1�-3.9132�0�-3.9132��IND0470A�4�2�IND�68.1�-3.9132�0�-3.9132��IND0470A�6�2�IND�68.1�-3.9132�0�-3.9132��IND0470A�8�2�IND�68.1�-3.9132�0�-3.9132��IND0470A�10�2�IND�68.1�-3.9132�0�-3.9132��IND0470A�12�2�IND�68.1�-3.9132�0�-3.9132��IND0470A�14�2�IND�68.1�-3.9132�0�-3.9132��IND0470A�16�2�IND�68.1�-3.9132�0�-3.9132��IND0470A�20�2�IND�68.1�-3.9132�0�-3.9132��IND0470A�22�2�IND�67.9�-3.9131�0�-3.9131��IND0470A�18�2�IND�67.9�-3.9124�0�-3.9124��IND0380A�2�4�IND�67.9�-3.8775�0�-3.8775��IND0380A�4�4�IND�67.9�-3.8775�0�-3.8775��IND0380A�6�4�IND�67.9�-3.8775�0�-3.8775��IND0380A�8�4�IND�67.9�-3.8775�0�-3.8775��IND0380A�10�4�IND�67.9�-3.8775�0�-3.8775��IND0380A�12�4�IND�67.9�-3.8775�0�-3.8775��IND0380A�14�4�IND�67.9�-3.8775�0�-3.8775��IND0380A�16�4�IND�67.9�-3.8775�0�-3.8775��IND0380A�20�4�IND�67.9�-3.8774�0�-3.8774��IND0380A�18�4�IND�67.9�-3.8772�0�-3.8772��IND0380A�22�4�IND�67.9�-3.877�0�-3.877��IND0370A�17�2�IND�68.1�-3.6753�0�-3.6753��IND0370A�23�2�IND�68.1�-3.6753�0�-3.6753���

BEAM�CHN�TP�ADM�Orbit�MARGIN�REF.�DELTA��IND0370A�3�2�IND�68.1�-3.6748�0�-3.6748��IND0370A�7�2�IND�68.1�-3.6748�0�-3.6748��IND0370A�9�2�IND�68.1�-3.6748�0�-3.6748��IND0370A�13�2�IND�68.1�-3.6748�0�-3.6748��IND0370A�15�2�IND�68.1�-3.6748�0�-3.6748��IND0370A�19�2�IND�68.1�-3.6748�0�-3.6748��IND0370A�21�2�IND�68.1�-3.6748�0�-3.6748��IND0370A�5�2�IND�68.1�-3.6738�0�-3.6738��IND0370A�11�2�IND�68.1�-3.6738�0�-3.6738��IND0370A�1�1�IND�68.1�-3.353�0�-3.353��UZB0710A�17�6�UZB�43.9�-3.329�0�-3.329��UZB0710A�3�6�UZB�43.9�-3.3287�0�-3.3287��UZB0710A�7�6�UZB�43.9�-3.3287�0�-3.3287��UZB0710A�9�6�UZB�43.9�-3.3287�0�-3.3287��UZB0710A�13�6�UZB�43.9�-3.3287�0�-3.3287��UZB0710A�15�6�UZB�43.9�-3.3287�0�-3.3287��UZB0710A�19�6�UZB�43.9�-3.3287�0�-3.3287��UZB0710A�5�6�UZB�43.9�-3.3282�0�-3.3282��UZB0710A�11�6�UZB�43.9�-3.3282�0�-3.3282��UZB0710A�17�2�UZB�43.9�-3.2694�0�-3.2694��UZB0710A�9�2�UZB�43.9�-3.2692�0�-3.2692��UZB0710A�13�2�UZB�43.9�-3.2692�0�-3.2692��UZB0710A�3�2�UZB�43.9�-3.2691�0�-3.2691��UZB0710A�7�2�UZB�43.9�-3.2691�0�-3.2691��UZB0710A�15�2�UZB�43.9�-3.2691�0�-3.2691��UZB0710A�19�2�UZB�43.9�-3.2691�0�-3.2691��UZB0710A�5�2�UZB�43.9�-3.2686�0�-3.2686��UZB0710A�11�2�UZB�43.9�-3.2686�0�-3.2686��IND0380A�24�5�IND�67.9�-3.2581�0�-3.2581��IND0380A�24�3�IND�67.9�-3.2413�0�-3.2413��IND0380A�24�6�IND�67.9�-3.1908�0�-3.1908��UZB0710A�17�7�UZB�43.9�-3.1777�0�-3.1777��UZB0710A�3�7�UZB�43.9�-3.1774�0�-3.1774��UZB0710A�7�7�UZB�43.9�-3.1774�0�-3.1774��UZB0710A�9�7�UZB�43.9�-3.1774�0�-3.1774��UZB0710A�13�7�UZB�43.9�-3.1774�0�-3.1774��UZB0710A�15�7�UZB�43.9�-3.1774�0�-3.1774��UZB0710A�19�7�UZB�43.9�-3.1774�0�-3.1774��UZB0710A�5�7�UZB�43.9�-3.1768�0�-3.1768��UZB0710A�11�7�UZB�43.9�-3.1768�0�-3.1768��IND0380A�24�1�IND�67.9�-3.1382�0�-3.1382��UZB0710A�17�5�UZB�43.9�-3.1024�0�-3.1024��UZB0710A�3�5�UZB�43.9�-3.1021�0�-3.1021��UZB0710A�7�5�UZB�43.9�-3.1021�0�-3.1021��UZB0710A�9�5�UZB�43.9�-3.1021�0�-3.1021���

BEAM�CHN�TP�ADM�Orbit�MARGIN�REF.�DELTA��UZB0710A�13�5�UZB�43.9�-3.1021�0�-3.1021��UZB0710A�15�5�UZB�43.9�-3.1021�0�-3.1021��UZB0710A�19�5�UZB�43.9�-3.1021�0�-3.1021��UZB0710A�5�5�UZB�43.9�-3.1016�0�-3.1016��UZB0710A�11�5�UZB�43.9�-3.1016�0�-3.1016��IND0380A�24�4�IND�67.9�-3.0744�0�-3.0744��UZB0710A�17�1�UZB�43.9�-3.0485�0�-3.0485��UZB0710A�3�1�UZB�43.9�-3.0482�0�-3.0482��UZB0710A�7�1�UZB�43.9�-3.0482�0�-3.0482��UZB0710A�9�1�UZB�43.9�-3.0482�0�-3.0482��UZB0710A�13�1�UZB�43.9�-3.0482�0�-3.0482��UZB0710A�15�1�UZB�43.9�-3.0482�0�-3.0482��UZB0710A�19�1�UZB�43.9�-3.0482�0�-3.0482��UZB0710A�5�1�UZB�43.9�-3.0477�0�-3.0477��UZB0710A�11�1�UZB�43.9�-3.0477�0�-3.0477��



Annex 4   Downlink beams for which EPM are below –3dB



BEAM�CHN�TP�ADM�Orbit�MARGIN�REF�DELTA��IND0470A�4�3�IND�68.1�-3.0111�0�-3.0111��IND0470A�8�3�IND�68.1�-3.0111�0�-3.0111��IND0470A�12�3�IND�68.1�-3.0111�0�-3.0111��IND0470A�16�3�IND�68.1�-3.011�0�-3.011��IND0470A�20�3�IND�68.1�-3.011�0�-3.011��IND0470A�2�3�IND�68.1�-3.0103�0�-3.0103��IND0470A�6�3�IND�68.1�-3.0103�0�-3.0103��IND0470A�10�3�IND�68.1�-3.0103�0�-3.0103��IND0470A�14�3�IND�68.1�-3.0103�0�-3.0103��IND0470A�18�3�IND�68.1�-3.0102�0�-3.0102��IND0470A�22�3�IND�68.1�-3.0101�0�-3.0101��

_________
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