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performed by the Bureau



1	Introduction

	During the second meeting of the IRG (IRG-2), a study approach referred to as “Approach 1” was defined and initial work based on this approach has subsequently commenced by the Bureau in accordance with Res. 532.  In addition to the detaied description of Approach 1 in the IRG-2 report (in particular in its Attachment C of that document) which has been dispatched to administrations and posted on the ITU web site, the following technical assumptions were made in order to enable the Bureau to conduct studies on “Approach 1”.  Most of the assumptions were identical to those made during the Planning Exercises for WRC-97.



2	Assumptions identical to the Planning Exercises for WRC-97

2.1	MSPACE input file assumptions

	MSPACE calculations are performed with the inclusion of default values of;

0.1( for station keeping error,

1.0( for rotation error and

0.1( for mispointing error,

	except for 

Notified assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau before 27 October 1997; and 

Assignments which are included in the Plan under Article 4 for which tighter values for these parameters are specified.

�

2.2	Emission type

	Initial studies are based on assumption that all beams will use 27 MHz analog emissions, except for:

the WRC-97 Plan assignments for Koreasat-1 27 MHz digital and RST 27 MHz digital (and any digital assignments which are included in the Plan after successful application of Article 4 procedure e.g. HISPASAT-1 27 MHz digital), and

any analog assignments which are included in the Plan after successful application of Article 4 which have a bandwidth different from 27 MHz (e.g. Radiosat-3).



2.3	Antenna types

	Except for notified assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau and assignments which entered the Plan as a result of successful completion of Article 4 procedure and which use antenna different types different from those described below the following default antenna types are used: 

downlink receiving earth station antenna according to Figure 7bis of Annex 5 of Appendix S30 (Rec. ITU-R BO.1213) (See also Section 3.2 of this document)

downlink space station transmitting antenna according to Figure 9 of Appendix S30 (i.e. the R13RSS pattern)

uplink transmitting earth station antenna according to Curve A’ and B’ of Figure A of Annex 3 of Appendix S30A (Rec. ITU-R BO.1295)

uplink receiving space station antenna according to Curve A’ and B’ of Figure B of Annex 3 of Appendix S30A (Rec. ITU-R BO.1296)



2.4	Polarisation

	Circular polarisation - CR or CL are used except for cases of  any assignments with linear polarisation which are included in the Plan as a result of successful completion of Article 4 Procedures (e.g. Radiosat-3).



Ellipse calculations  

	Ellipses are recalculated only if orbital positions change or if test points are changed.  If there are no changes in orbital positions or test points, ellipses of the WRC-97 Plan are used.

	The ITU/EBU computer program will be used for any necessary calculations and, in accordance with practice of WRC-97, a satellite antenna pointing accuracy of 0.1( will only be used in calculating ellipses. 

�

3	New Assumptions in studies under Res. 532

3.1	Protection ratios

	Studies are performed with the following assumptions concerning protection ratios (identical to those used in Article 4 procedure after WRC-97):

separate uplink and downlink planning (i.e. EPM approach)

except for notified assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau before 27 October 1997, the following protection ratios will apply:

downlink co-channel protection ratio    24 dB

downlink upper and lower adjacent channel protection ratio    16 dB

uplink co-channel protection ratio     30 dB

uplink upper and lower adjacent channel protection ratio    22 dB

for notified assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau before 27 October 1997, the following protection ratios apply:

downlink co-channel protection ratio    31 dB

downlink upper and lower adjacent channel protection ratio    15 dB

uplink co-channel protection ratio     40 dB

uplink upper and lower adjacent channel protection ratio    21 dB

	Later studies with all digital 27 MHz assignments (except for notified assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau) could be performed following the advice of JWP10-11S, i.e. the overall co-channel protection ratio to be used for the “non-existing” digital assignments in this study would be 20 dB.

	The GTE should study and suggest to the IRG the priority of this study with digital assignments over the current studies with analogue assignments.  If a 20dB co-channel protection is accepted by the GTE/IRG, the worst case approach described in paragraph 2.2.2.1 of Attachment 1 of Document GTE99-2/2 needs to be reviewed in order to provide adequate protection of digital assignment from existing analogue assignments.



3.2	Antenna types

	In case where the BSS-BSS compatibility problem arise from test points outside 3 dB contours, antenna patterns of antenna larger than 60 cm of Rec. ITU_R BO.1213 is intended to be used in order to compensate for the lower gain of satellite antenna to that direction.

�

3.3	EIRP levels 

	Except for notified assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau and assignments which entered the Plan as a result of successful completion of Article 4 procedure, the EIRP to be used for each channel of a beam will be the minimum EIRP of any channel of that same beam which existed in the WRC-97 Plan.

	For additional channels which are added to the beams whose assignments have been notified and brought into use and for which the date of bringing into use has been confirmed to the Bureau before 27 October 1997 (F and J), the EIRP level will be the minimum level of the WRC-97 Plan reduced by 5 dB (See paragraph 2.3 of Attachment C of the IRG-2 report).

	This measure is taken in order to avoid having inconsistent values for EIRP of different channels and to facilitate the re-planning studies.  The minimum EIRP is chosen in order to assure compatibility with other services.



3.4	Issues related to beam selection and number of additional channels

	In addition to the creation of composite beams (see document GTE-2/5) the following measures are taken in selecting beams to be included in the study.  Detail of the application is described in the attachment to this document.

In accordance with the decision of IRG-2 concerning “WARC-77 multi-national” beams, the study includes (and protect) the beams TUN27200, DNK09000, DNK08900, FIN10400, ISL05000, NOR12101, NOR12102, S13900, S13902, CVA08500, SYR33900 and ARS34000 but does not assign additional channels to these beams (See paragraph 2.4 of the Attachment C of the IRG-2 report).  (Additional channels, if required, would be added to “national” coverage beams rather than these beams which are larger than other “national coverage” beams which also exist in the Plan)  When the 3 dB contour of the larger beam covers more than 75% of the area of the national territory covered by the 3 dB contour of the smaller beam, number of channel provided by both beams are considered as the number of channel of that country (See paragraph 2.1of the Attachment C of the IRG-2 report).

Some countries/administrative regions(D, PNG, NZL, CHN/HKG) are covered by channels from two orbital positions in the WRC-97 Plan.  To improve the economic viability of providing services to these countries/administrative regions, without assigning an excessive amount of spectrum/orbit resource, assignments for those countries will be provided by selecting only one of the two possible orbital positions.  The principle used for choosing one orbital position, instead of the other possibility, was to minimise the number of channels which might be subject to new co-ordination requirements with other services.  If two orbital positions are kept, intra-proportionality adopted by IRG-2 will apply (See paragraph 5.4.2 of the IRG-2 report and paragraph 2.1of the Attachment C of the same report).

In accordance with the decision of IRG-2 concerning “counting the number of channels”, the assignment of KOR12101/KO12101D are counted as part of 10 channels for KOR.



�Attachment





TREATMENT OF ADMINISTRATIONS which have MULTIPLE BEAMS in WRC-97 PLAN 



Orbital Position  �Admins with multiple beams ��BEAMS AND CHANNELS REQUIREMENT used in Approach 1 study

�EXPLANATION FOR TREATMENT��37(W�MTN�MTN28800 24,28,32,36,40  (CR�A composite beam to provide national coverage is created by combining the existing MTN28800 and MTN22300 beams.�MTN28800 and MTN22300 beams not combined with Magreb beam (TUN27200) because it is a multinational beam����MTN22300  22,26,30,34,38 (CR��furthermore, because Magreb beam does not cover 75% of MTN, its channel is not considered as an extra channel for MTN���MLI�MLI32700  2,6,10,14,18   (CR�A composite beam to provide national coverage is created by combining the existing MLI32700 and MLI32800 beams.�����MLI32800 4,8,12,16,20  (CR�����CVA�CVA08300  27,31,35,39   (CR�CVA08300  27,31,35,39 (CR

+5 more channels �beams not combined because one beam is a de facto multinational beam that covers much more than territory of CVA

beams overlapping more than 75% over national territory - do not assign any extra channels to larger beam due to IRG decision about “multinational” beams����CVA08500  23   (CR�CVA08500  23   (CR���33.5(W�G�G02700 4,8,12,16,20�G02700 4,8,12,16,20

+ 5 extra channels �����G UKDBS 22,26,30,34,38 

(deleted from Plan after WRC-97)�G UKDBS 22,26,30,34,38����ISL

33.5W & 5E�ISL04900(33.5W) 21,25,29,33,37( CL�ISL04900(33.5W) 21,25,29,33,37( CL

�ISL04900 beam not combined with ISL05000 because that beam is a multinational beam that covers territory of ISL and DNK/FRO

beams overlapping more than 75% over national territory - do not assign any extra channels to larger beam due to IRG decision about “multinational” beams

no extra channels assigned to ISL because when channels of multinational beam DNK09100 are considered, ISL has access to a total of 10 channels����ISL05000(5E) 23,31,39  ( CR�ISL05000 23,31,39( CR(5E)����

Orbital Position  �Admins with multiple beams ��BEAMS AND CHANNELS REQUIREMENT used in Approach 1 study

�EXPLANATION FOR TREATMENT��30(W�E�HISPASA2 (HISPASAT-2) 1,3,5,7,9,11,13,15,17,19 ( CL�HISPASA2 (HISPASAT-2) 1,3,5,7,9,11,13,15,17,19 ( CL�according to IRG-2, HISPASAT-1 is significantly restricted because it is grouped with E12900 and CNR13000, therefore extra channels should be sought for E12900 and CNR130000����HISPASA4 (HISPASAT-1) 

23,27,31,35,39 ( CL �HISPASA4 (HISPASAT-1) 

23,27,31,35,39 ( CL �Note: the IRG-2 decision concerning “significant restriction” does not apply (yet) to HISPASAT-2 because it is not yet operational����E 12900  23,27,31,35,39 ( CL�E 12900 and CNR13000 are considered as a composite beam when 5 additional channels are added.�����CNR13000 23,27,31,35,39 ( CL������HISPASA4, E12900 and CNR13000 grouped�HISPASA4, E12900 and CNR13000 grouped����POR�POR13300 21,25,29,33,37 ( CL�POR13300 and AZR13400 are considered as a composite beam when 5 additional channels are added.�����AZR13400 21,25,29,33,37 ( CL������POR 13300 and AZR13400 grouped�POR 13300 and AZR13400 grouped���25(W�ALG�ALG25100 2,6,10,14,18   (CR�A composite beam to provide national coverage is created by combining the existing ALG25100 and ALG25200 beam.�ALG25100 and ALG25200 beams not combined with Magreb beam (TUN27200) because it is a multinational beam

furthermore, because Magreb beam does not cover 75% of ALG, its channel is not considered as an extra channel for ALG

����ALG25200 4,8,12,16,20  (CR�����TUN�TUN15000 22,26,30,34   (CR�TUN15000 22,26,30,34 (CR 

+ 5 extra channels�TUN15000 beam not combined with Magreb beam (TUN27200) because it is a multinational beam 

beams overlapping more than 75% over national territory - do not assign any extra channels to larger beam due to IRG decision about “multinational” beams����TUN27200 38   (CR�TUN27200 38   (CR����MRC�MRC20900  21,25,29,33,37  (CL�MRC20900  21,25,29,33,37  (CL

+ 4 additional channels�beam not combined with Magreb beam (TUN27200) because it is a  multinational beam 

furthermore, because Magreb beam does cover 75% of MRC, its channel is considered as an extra channel for MRC

beams overlapping more than 75% over national territory - do not assign any extra channels to larger beam due to IRG decision about “multinational” beams���

Orbital Position  �Admins with multiple beams ��BEAMS AND CHANNELS REQUIREMENT used in Approach 1 study

�EXPLANATION FOR TREATMENT��25(W�LBY�LBY28000 1,5,9,13,17  (CL�A composite beam to provide national coverage is created by combining the existing LBY28000 and LBY32100 beams.�beams not combined with Magreb beam (TUN27200) because it is a multinational beam

furthermore, because Magreb beam does not cover 75% of LBY, its channel is not considered as an extra channel for ALG

����LBY32100 3,7,11,15,19   (CL����19(W�ZAI�ZAI32300  2,6,10,14,18   (CR�A composite beam to provide national coverage is created by combining the existing ZAI32300 and ZAI32200 beams.�����ZAI32200  4,8,12,16,20   (CR�����D

19W & 1W�D008700 2,6,10,14,18 (CL (19W)�D008700 2,6,10,14,18 (CL (19W) 

+ 5 extra channels �����D2-21600 21,25,29,33,37 (CL(1W)�D2-21600 21,25,29,33,37 (CL(1W)�D2-21600 beam has been deleted because the area/test points it covers is already covered by another beam of the same administration 

the 19°W beam was chosen for deletion (rather than 1°W) because if the other beam was deleted it would leave some parts of the territory of the administration uncovered.  Also the 19°W beam is likely to have less coordination problems with other services (19°W beam is larger)��7(W�SDN�SDN23100  22,26,30,34,38   (CR�A composite beam to provide national coverage is created by combining the existing SDN23100, SDN23000 and SDN23200 beams.�����SDN23000  23,27,31,35,39   (CL������SDN23200  24,28,32,36,40   (CR�����F  

19W & 7W�F9300(19W) 1,5,9,13,17 (CR�F9300(19W) 1,5,9,13,17 (CR

+ 5 extra channels 

with EIRP of 58.8 dBW i.e. 5 dB less than minimum value of WRC-97 Plan)�Note: the IRG-2 decision concerning “significant restriction” does not apply (yet) to the RADIOSAT-2 and -3 networks because they are not yet operational����F9306(7W) 1,5,9,13,17 (CR

(deleted from Plan after WRC-97)�F9306(7W) 1,5,9,13,17 (CR

�����Radiosat 2 (7W) 2,4,6,8,10,12,14,16,18,20,24,28,32,36,40 (CL

3,7,11,15,19 (CR�Radiosat 2 (7W) 2,4,6,8,10,12,14,16,18,20,24,28,32,36,40 (CL

3,7,11,15,19 (CR�����Radiosat 3(7W) 2,4,6,8,10,12,14,16,18,20,24,28,32,36,40 (LE

1,3,5,7,9,11,13,15,17,19 (LE�Radiosat 3(7W) 2,4,6,8,10,12,14,16,18,20,24,28,32,36,40 (LE

1,3,5,7,9,11,13,15,17,19 (LE����

Orbital Position  �Admins with multiple beams ��BEAMS AND CHANNELS REQUIREMENT used in Approach 1 study

�EXPLANATION FOR TREATMENT��5.0(/5.2(E�FIN�FIN10300  2,6,10    (CL�FIN10300  2,6,10    (CL

+ 5 extra channels �national FIN10300 beam not combined with Nordic FIN10400 beam because it is a multinational beam 

beams overlapping more than 75% over national territory - do not assign any extra channels to larger beam due to IRG decision about “multinational” beams����FIN10400  22,26    (CL�FIN10400  22,26    (CL����S�S13800 (5E) 4,8, 34  (CL�S13800 4,8, 34  (CL 

+ 5 extra channels �national S13800 beam not combined with Nordic S13900/02 beam because it is a multinational beam

beams overlapping more than 75% over national territory - do not assign any extra channels to larger beam due to IRG decision about “multinational” beams����S13900/02(5E)  30,40  (CL�S13900/02  30,40  (CL�����SIRIUS01(5.2E)   4,8  (CR�SIRIUS01   4,8  (CR�according to IRG-2 decision SIRIUS channels are time limited and considered to be significantly restricted, therefore additional channels will be assigned to S13800����SIRIUS02 (5.2E)  12,16,20  (CR�SIRIUS02   12,16,20  (CR����DNK�DNK09100  27,35  (CR�DNK09100  27,35  (CR

+ 2 extra channels �national DNK08900 beam not combined with Nordic DNK09000 beam because it is a multinational beam 

beams overlapping more than 75% over national territory - do not assign any extra channels to larger beam due to IRG decision about “multinational” beams����DNK09000  24,36  (CL�DNK09000  24,36  (CL�����DNK08900  12,16,20  (CL�DNK08900  12,16,20  (CL

+ 5 extra channels �the extra channels (only) for DNK08900 would be added also to a new minimum size spot beam for FRO���NOR�BIFROST (0.8W) 2,6,10,14,18,24,28,32,36,40 (CR 23,27,31,35,39 (CL�BIFROST (0.8W) 2,6,10,14,18,24,28,32,36,40 (CR 23,27,31,35,39 (CL�national NOR12000 beam not combined with Nordic NOR12101/02 beam because it is a multinational beam����NOR12000 (5E)     14,18,38(CL�NOR12000 (5E)     14,18,38(CL 

+ 5 extra channels 

�beams overlapping more than 75% over national territory - do not assign any extra channels to larger beam due to IRG decision about “multinational” beams

����NOR12101/02(5E)    2,32 (CL�NOR12101/02(5E)    2,32 (CL�Note: the IRG-2 decision concerning “significant restriction” does not apply (yet) to BIFROST because it is not yet operational���

Orbital Position  �Admins with multiple beams ��BEAMS AND CHANNELS REQUIREMENT used in Approach 1 study

�EXPLANATION FOR TREATMENT��11(E�YEM�YEM26600  2,6,10,14,18  (CR�A composite beam to provide national coverage is created by combining the existing YEM26600 and YEM26700 beams.�����YEM26700 1,5,9,13,17     (CL�����SYR�SYR22900 22,26,30,34   (CR�SYR22900 22,26,30,34   (CR 

+ 5 extra channels �beams not combined because both beams fully cover the national territory of SYR, and to avoid using additional orbit/spectrum resources additional channels are only given to the smaller beam

beams overlapping more than 75% over national territory - do not assign any extra channels to larger beam due to IRG decision about “multinational” beams����SYR33900 38   (CR�SYR33900 38   (CR���17(E�ARS�ARS27500  2,6,10,14,18  (CL�A composite beam to provide national coverage is created by combining the existing ARS27500 and ARS00300 beams.�����ARS00300  4,8,12,16,20  (CL������ARS34000 23  (CR�ARS34000 23  (CR�ARS34000 is beam not combined with ARS27500 and ARS00300 beams because it is considered as a multinational beam since it is grouped with BHR

beams overlapping more than 75% over national territory - do not assign any extra channels to larger beam due to IRG decision about “multinational” beams���BHR�BHR25500 23,27,31,35,39 (CR�BHR25500 23,27,31,35,39 (CR 

+ 5 extra channels �����BHR25500 and ARS34000 grouped 

(at least for chan 23)�BHR25500 and ARS34000 grouped

 (at least for chan 23)���29(E�MAU�MAU24200 2,6,10,14,18   (CR�A composite beam to provide national coverage is created by combining the existing MAU24200 and MAU24300 beams.�����MAU24300  4,8,12,16   (CR�����F�REU09700  22,26,30,34,38 (CR�A composite beam to provide national coverage is created by combining the existing REU09700 and MYT09800 beams.�����MYT09800  24,28,32,36,40 (CR����36(E�RUS�RST-1�RST-1   no change���56(E��RST-2�RST-2 no change���86(E��RST-3�RST-3 no change���110(E��RUS00400�RUS00400 

+ 5 extra channels����

Orbital Position  �Admins with multiple beams ��BEAMS AND CHANNELS REQUIREMENT used in Approach 1 study

�EXPLANATION FOR TREATMENT��140(E�RUS�RST-5�RST-5 no change���38(E�PAK�PAK12700 2,6,10  (CR�A composite beam to provide national coverage is created by PAK12700 beam.�����PAK21000 12,14       (CR������PAK28100 18,22     (CR������PAK28200 20,24     (CR������PAK28300 4,8    (CR����50(E�AFG�AFG24600 1,5,9,13   (CR�A composite beam to provide national coverage is created by AFG24600 and AFG24500 beams.�����AFG24500 3,7,11,15   (CR����56(E�IND�IND03900   1, 5, 9, 13    (CR�A composite beam to provide national coverage is created by IND03900, IND03800, IND04000, IND04100, IND04300 and IND04500 beams.�����IND03800   17,19,21,23    (CR������IND04000   4, 8, 12, 16    (CL������IND04100   18,20,22,24     (CL������IND04300    3, 7, 11, 15  (CR������IND04500   2, 6, 10, 14    (CL����68(E�IND�IND03700   2, 6, 10, 14    (CL�A composite beam to provide national coverage is created by IND03700, IND04200, IND04600, IND04700 and IND04800 beams.�����IND04200   18, 20, 22,24 (CL������IND04400   1, 5, 9, 13    (CR������IND04600   17, 19, 21,23    (CR������IND04700   3, 7, 11, 15    (CR������IND04800  4, 8, 12, 16   (CL����62(E�CHN�CHN15400  2,6,10,14  (CR  �A composite beam to provide national coverage is created by CHN15400, CHN15500, CHN15600 and CHN18800 beams.�����CHN15500  1,5,9,13   (CL ������CHN15600 4,8,12  (CR   ������CHN15700   3,7,11   (CL������CHN18300  22  (CR  ������CHN18400  20  (CR  ������CHN18500  18  (CR  ������CHN18600  16  (CL  ������CHN18800  24  (CL  �����

Orbital Position  �Admins with multiple beams ��BEAMS AND CHANNELS REQUIREMENT used in Approach 1 study

�EXPLANATION FOR TREATMENT��79.8(E�CHN�CHN15800  15,19,23   (CR    �A composite beam to provide national coverage is created by CHN15900, and CHN16500 beams.�����CHN15900  18,20,22  (CL     ������CHN16300    1     (CR������CHN16400    5     (CR������CHN16500    9     (CR������CHN17600    21    (CR ������CHN17700  24  (CL     ������CHN17800  12  (CL     ������CHN18100  14  (CL     ������CHN18200    17    (CR ������CHN18700  10  (CL     ����80.2(E�INS�INS02800  2,4,6,8   (CL    �A composite beam to provide national coverage is created by INS02800, INS03000 and INS03200 beams.�����INS03000  18,20,22,24   (CR    ������INS03200  17,19,21,23   (CL����92(E�CHN�CHN16000  3,7,11  (CL�A composite beam to provide national coverage is created by CHN16100, CHN16600, CHN16800, CHN16900, CHN17500, CHN17900 and CHN18000 beams.�����CHN16100  2,4, 6   (CR������CHN16200 1,5,9   (CL������CHN16600    24    (CL������CHN16700 17   (CL������CHN16800  22    (CL������CHN16900    16    (CR������CHN17000    12    (CR������CHN17100  10    (CR������CHN17200  14    (CR������CHN17300     8    (CR������CHN17400     15  (CL������CHN17500 21   (CL������CHN17900     19  (CL������CHN18000 13   (CL�����

Orbital Position  �Admins with multiple beams ��BEAMS AND CHANNELS REQUIREMENT used in Approach 1 study

�EXPLANATION FOR TREATMENT��122(E�CHN�CHN19000 1,5,9,13   (CR��this beam is deleted because the area/test points it covers is already covered by another beam of the same administration 

this beam was chosen for deletion (rather than the 92°E beam) because if the other beam was deleted it would leave some parts of the territory of the administration uncovered.  Also the  92°E beam is likely to have less co-ordination problems with other services ��86(E�MLA�MLA22700  16,18,20,22,24  (CR�A composite beam to provide national coverage is created by MLA22700 and MLA22800 beams.�����MLA22800  2,4,6,8,10(CR����104(E�INS�INS03500   1,5,9,13  (CR�A composite beam to provide national coverage is created by INS03500 and INS03600 beams.�����INS03600   3,7,11,15,19  (CR����110(E�J  

110E & 109.85E�J11100 (110E) 1,3,5,7,9,11,13,15 (CR�J11100 (110E) 1,3,5,7,9,11,13,15 (CR 

+ 2 extra channels 

(with EIRP of 58.2 dBW i.e. 5 dB less than minimum value of WRC-97 Plan)�����BS3-N(109.85E) 1,3,5,7,9,11,13,15 (CR�BS3-N(109.85E) 1,3,5,7,9,11,13,15 (CR����KOR

110E & 116E�KOR12100 (110E) 2,4,6,8,10,12  (CL�KOR12100 (110E) 2,4,6,8,10,12  (CL

 �according to IRG-2 decision there is no significant restriction on KOR12101/KO12101D channels and therefore no additional channels will be assigned to KOR12100����KOR12101 (116E) 2,4,6,8,10,12  (CL�KOR12101 (116E) 2,4,6,8,10,12  (CL�����KO12101D (116E) 2,4,6,8,10,12  (CL�KO12101D (116E) 2,4,6,8,10,12  (CL�����KOR12100, KOR11201 and KO12101D grouped�KOR12100, KOR11201 and KO12101D grouped����PNG

110E & 128�PNG13100 (110E) 2,6,10,14  (CR�PNG13100 (110E) 2,6,10,14  (CR 

+ 6 extra channels �both beams cover more than 75% of national territory of PNG, it is likely that economic viability of satellite system to have all channels at a single orbital position (instead of spread over two positions)

����PNG27100 (128E)  4,8,12  (CR�PNG27100 (128E)  4,8,12  (CR�This beam is deleted because the area/test points it covers is already covered by another beam of the same administration 

the 128°E beam was chosen for deletion (rather than 110°E) because it has fewer channels than the 128°E beam and this should minimise the number of compatibility issues to be considered for new channels���

Orbital Position  �Admins with multiple beams ��BEAMS AND CHANNELS REQUIREMENT used in Approach 1 study

�EXPLANATION FOR TREATMENT��122(E�USA�MRA33200   3,7,11,15,19 (CR�A composite beam to provide national coverage is created by MRA33200 and GUM33100 beams.�����GUM33100  2,6,10,14,18 (CL����140(E�F�NCL10000  2,6,10,14   (CR�A composite beam to provide national coverage is created by NCL10000 and WAL10200 beams.�����WAL10200   2,6,10,14   (CR����152(E�AUS�AUS00400 3,7,11,15,19,23  (CR�A composite beam to provide national coverage is created by AUS00400, AUS0040A, AUS0040B, AUS0040C, AUS00500 and AUS00600 beams.�����AUS0040A 3,7,11,15,19,23  (CR������AUS0040B 3,7,11,15,19,23  (CR������AUS0040C 3,7,11,15,19,23  (CR������AUS00500 4,8,12,16,20,24  (CL������AUS00600 2, 6,10,14,18,22(CL����158(E�NZL�CKH05200 2,6,10,14 (CL�A composite beam to provide national coverage is created by CKH05200, CKH05300, NZL05500, NIU05400 and TKL05800 beams.�����CKH05300 4,8,12,16 (CL������NZL05500 (158E)  1,5,9,13  (CR������NZL28700 (128E) 13,17,21  (CR��NZL28700 is deleted because the area/test points it covers is already covered by another beam of the same administration 

the 128°E beam was chosen for deletion (rather than 158°E) because it has fewer channels than the 158°E beam and this should minimise the number of compatibility issues to be considered for new channels����NIU05400   19,23  (CL������TKL05800   20,24  (CL����������164(E�AUS�AUS00700 3,7,11,15,19,23 (CR�A composite beam to provide national coverage is created by AUS00700, AUS0070A, AUS00800, AUS00900, AUS0090A and AUS0090B beams.�����AUS0070A 3,7,11,15,19,23 (CR������AUS00800 2,6,10,14,18,22 (CL������AUS00900  1,5, 9,13,17,21  (CR������AUS0090A  1,5, 9,13,17,21  (CR������AUS0090B  1,5, 9,13,17,21  (CR�����

Orbital Position  �Admins with multiple beams ��BEAMS AND CHANNELS REQUIREMENT used in Approach 1 study

�EXPLANATION FOR TREATMENT��170(E��PLM33700   1,5,9,13,17 (CR�A composite beam to provide national coverage is created by PLM33700 and SMA33500 beams.�����SMA33500  1,5,9,13,17  (CL����������176(E�KIR�KIR00001   3,7,11   (CL�A composite beam to provide national coverage is created by KIR00001 and KIR00002 beams.�����KIR00002   15,19,23   (CL����
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