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SHARING BETWEEN REGION 1 BSS PLAN SYSTEMS AND REGION 2 FSS �NETWORKS IN THE ORBITAL ARC FROM 37�symbol 176 \f "Symbol" \s 11.5�°�W TO 10�symbol 176 \f "Symbol" \s 11.5�°�E








 	Introduction


WRC-97 adopted Resolution 532 calling for a re-planning of the 11.7-12.5 GHz BSS band in order to double the capacity assigned to Administrations in Regions 1&3, and established an inter-conference representative Group (IRG) and Group of Technical Experts (GTE) to conduct the relevant planning studies. 


The IRG adopted, at its February 1999 meeting, an approach for re-planning which allows assigning Region 1 countries orbital locations in compliance with the orbital segmentation of Paragraph A1 of Annex 7 (Appendix S30 of the Radio Regulations), without necessarily observing the orbital limitations of Paragraph A3 of Annex 7. This entails assigning to Region 1 countries BSS orbital locations inside portions of the GSO arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E which are currently constrained in order to allow use by GSO/FSS Region 2 networks. It is therefore necessary to determine to what extent sharing between Region 2 FSS networks and Region 1 BSS systems will be feasible in those portions of the GSO arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E, which have so far been limited to Region 2 FSS use.


This document studies the impact of satellite orbital separation on sharing between Region 1 BSS systems and Region 2 FSS networks. The aim is to determine whether orbital limitations on Region 1 BSS satellites can be relaxed, and whether Region 2 FSS access to the orbital arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W and 10�symbol 176 \f "Symbol" \s 11.5�°�E will be impacted by the BSS Regions 1&3 re-planning approach adopted by the IRG.


This document also addresses PFD limits contained in Annexes 1 and 4 of Appendix S30 of the Radio Regulations, which are defined for the protection of Region 2 FSS and Region 1 BSS networks, respectively. The aim is to indicate whether the Annexes 1 and 4 PFD limits, without the associated orbital limitations of Paragraph A3 of Annex 7, are solely sufficient to ensure the feasibility of sharing between BSS and FSS systems in the orbital arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E.


Section 2 of the document addresses the orbital limitations in the BSS Regions 1&3 Plan. Section 3 contains results of sharing feasibility studies between Region 2 FSS networks and Region 1 BSS systems. Section 4 addresses the PFD limits contained in Annexes 1 and 4 of Appendix S30. The document concludes that, to the extent that the technical assumptions used in the study are accepted, certain orbital position limitations will be required to make sharing between Region 2 FSS and Region 1 BSS systems feasible.





Overview of orbital limitations in the current BSS Regions 1&3 Plan


The current WRC-97 Regions 1&3 Plan locates Region 1 BSS Plan assignments at nominal orbital positions every six degrees. 


In the arc east of 10�symbol 176 \f "Symbol" \s 11.5�°�E, new Plan assignments are allowed at any orbital location between the nominal Plan locations. 


However, in the arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E which is accessible to both Region 1 BSS and Region 2 FSS spacecraft, new Plan assignments are restricted to orbital locations within one degree to the east of the nominal BSS Plan locations. As a result of this, an FSS spacecraft placed mid-way between adjacent BSS spacecraft will be 2.5�symbol 176 \f "Symbol" \s 11.5�°� away from the nearest BSS spacecraft. Thus the sharing feasibility in this arc is dictated by the worst case maximum orbital separation of 2.5�symbol 176 \f "Symbol" \s 11.5�°� between FSS and BSS spacecraft serving areas corresponding to the worst case geographic configuration from an interference standpoint. It should be noted that these limitations were placed on Region 1 BSS in order to ensure a balanced sharing of the orbital arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E with Region 2 FSS. 


The present analysis will assist in determining the usefulness of the above limitations in allowing the development and protection of FSS services in Region 2 over the orbital arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E. 


Figure 1: Region 1 BSS and Region 2 FSS spacecraft location
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3. 	Impact of orbital separation on sharing between BSS and FSS networks 


This section contains results of sharing studies between FSS networks in Region 2 and Region 1 BSS networks operating within the orbital arc starting from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E. The results of this study provide an indication of whether orbital separation limitations on Region 1 BSS spacecraft are required.


The BSS network is assumed to provide service to Western Africa and the FSS network is assumed to provide service to Brazil, and this represents the worst possible geographic separation between both systems. 


The FSS network operates carriers whose detailed characteristics are given in Tables 2a and 2b. The carriers in Table 2a correspond to sensitive FSS carriers, while those in Table 2b correspond to FSS carriers with a high potential for interference. The earth station antenna pattern assumed is the one given in Appendix S8 of the Radio Regulations. The protection of each FSS carrier is based on x% allowable noise increase due to interference from a single Region 1 BSS network. Since the FSS link does not include a specific noise increase allowance for interference from BSS networks, this document assesses the sharing with respect to two possible values of x%, which are 3% and 6%. 


The BSS network operates a carrier whose characteristics, given in Table 3-1, are similar to the standard parameters of WRC-97 BSS Plan assignments. The earth station antenna pattern for the BSS carrier is assumed to be that defined in Recommendation ITU-R BO.1213. The assumed protection of the BSS carrier is based on a single entry C/I requirement of 29 dB, derived from an aggregate protection ratio of 24 dB.  





Results of sharing studies 


Interference into Region 2 FSS carriers


Figures 2 shows the levels of interference caused by the typical WRC-97 Region 1 BSS carrier given in Table 3-1 into the sensitive FSS carriers shown in Table 2a. The noise increase due to BSS interference in each of the FSS carriers is compared to the 3% or 6% noise increase interference allowance assumed for the protection of the FSS carriers. 


It can be seen from Figure 2 that the protection requirements for the FSS carriers in Table 2 can be met for orbital separations above 1.5° when based on a 3% noise allowance, and for orbital separations above 1° when based on a 6% noise allowance.


�



Figure 2. FSS sensitive links noise increase due to interference from the BSS carrier 
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Interference into Region 1 BSS carriers 


Figures 3a and 3b show levels of interference caused by each of the interfering FSS carriers shown in Table 2b into the typical WRC-97 Region 1 BSS carrier given in Table 3-1. The Carrier to Noise ratio (C/I) due to interference from each of the FSS carriers is compared to the single entry protection ratio of 29 dB assumed for the digital BSS carrier. 


It can be seen from these figures that the BSS satellite could be placed about 2.5° away from the FSS satellite without being subject to harmful interference from the FSS carriers shown in Table 2b. 


Summary of the findings 


The results of interference into the Region 2 FSS indicate some possibilities of relaxing the current orbital locations during re-planning without significantly affecting the protection of future Region 2 FSS systems accessing the arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E.  Indeed since the required orbital separation is 1.5�symbol 176 \f "Symbol" \s 11.5�°�, the nominal BSS Plan orbital spacing could be reduced from 6 degrees to 4 degrees, with no change to the “1 degree to the east” restriction in the arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E.  Alternatively, the 6 degrees nominal spacing could be kept, and the restriction in the arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E relaxed to allow use of orbital locations 3 degrees to the east of nominal locations.  Both options will need to be investigated further with a wider range of carriers, and also with respect to their impact on the protection of notified FSS systems.


On the other hand since a 2.5�symbol 176 \f "Symbol" \s 11.5�°� separation is needed to ensure protection of the BSS, relaxing the current orbital locations by more than 1 degree to the east of nominal planned positions will effectively preclude future Region 2 FSS systems from accessing the arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E.


It thus appears that, predominantly because of the need to protect the BSS Plan assignments, adopting a Region 1 BSS Plan without predefined orbital location spacing or relaxing the current BSS orbital limitations will adversely affect Region 2 FSS access in the orbital arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E.





Figure 3a. BSS Carrier to Noise ratio due to interference from Region 2 FSS carriers 
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Figure 3b. BSS carrier to noise ratio due to interference from Region 2 FSS carriers
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4. PFD limits for the protection of FSS and BSS systems in the arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E 


The WRC-97 Plan includes provisions, in Annex 1 of Appendix S30 of the Radio Regulations, for a PFD limit to be met by BSS satellites in Region 1 in order to protect the Region 2 FSS. This level, set at -138 dB(W/m2 /27 MHz), is based on protecting the sensitive FSS carrier described in Table 1-1 from interference caused by the BSS network described in Table 1-2. This level also assumes a 2.5° separation between the BSS and the FSS satellites, which are presumed to be serving Western Africa and Brazil, respectively.


Similarly, Annex 4 of Appendix S30 includes PFD limits to protect the Region 1 BSS from interference caused by Region 2 FSS satellites. These PFD limits are a function of the orbital separation between the BSS and the FSS networks, and are based on protecting the BSS carrier given in Table 1-3. 


It is recognized that the FSS and BSS technologies have evolved and that Tables 1-1, 1-2 and 1-3 are not representative of state of the art BSS and FSS carriers. This section will attempt to establish whether, taken into account the changes in the FSS and BSS technology, the Annexes 1 and 4 PFD limits are solely sufficient to ensure the feasibility of sharing between BSS and FSS systems in the arc from 37°W to 10°E.  It allows determining if the existence of the PFD limits in Annexes 1 and 4 of Appendix S30 can justify the elimination of BSS orbital limitations in the orbital arc from 37°W to 10°E.


Protection of Region 2 FSS carriers


Section 6, Annex 1 of Appendix S30 states that with a PFD of less than -138 dB(W/m2 /27 MHz) anywhere in territory of an Administration of Region 2, the Administration is considered to be not affected.  It can be seen from Table 3-1 that a typical WRC-97 BSS Plan carrier would not meet this requirement, as it provides a maximum power flux density of �133.5 dB(W/m2 /27 MHz). On the other hand, the PFD of -138 dBW/m2 /27 MHz may not be representative of the protection requirement of modern FSS carriers, such as the ones given in Table 2.


In order to determine whether the PFD limit in Annex 1 is sufficient, by itself, to provide adequate protection of the FSS carriers in Table 2, the EIRP of the standard WRC-97 BSS carriers was reduced to a level compliant with the Annex 1 PFD limit. The resulting characteristics of the BSS carrier are given in table 3-2.


Figure 4 contains results of analysis of interference caused by the Region 1 BSS carrier (given in Table 3-2) compliant with the Annex 1 PFD limit, into the sensitive FSS carriers shown in Table 2a.  The noise increase due to BSS interference into each of the FSS carriers is compared to the 3% or 6% noise increase interference allowance assumed for the protection of the FSS carriers. 


It can be seen from this Figure that the protection requirements for the FSS carriers in Table 2 are not always met, even when the BSS carrier is compliant with the Annex 1 PFD limit. The BSS satellite will still need to be placed at least 1° away in order not to cause harmful interference to any of the sensitive FSS carriers Table 2a.


It can therefore be concluded that the Annex 1 PFD limit, without any orbital limitation restrictions, is not sufficient to ensure feasible sharing between BSS and FSS networks located in the arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E. Indeed, Region 2 FSS carriers may not always be adequately protected.
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Figure 4. FSS link Noise increase due to interference from a BSS Region 1 carrier just meeting the Annex 1 PFD limit 


��





Protection of Region 1 BSS carriers 


Annex 4 of Appendix S30 indicates the following mask of PFD limits to protect Region 1 BSS from interference caused by Region 2 FSS networks:


-147 dB (W/m2 /27 MHz) for 0�symbol 176 \f "Symbol" \s 11.5�°��symbol 163 \f "Symbol" \s 11.5�£��symbol 113 \f "Symbol" \s 11.5�q��symbol 60 \f "Symbol" \s 11.5�<�0.44�symbol 176 \f "Symbol" \s 11.5�°�


-138+25*log(�symbol 113 \f "Symbol" \s 11.5�q�) dB (W/m2 /27 MHz) for 0.44�symbol 176 \f "Symbol" \s 11.5�°��symbol 163 \f "Symbol" \s 11.5�£��symbol 113 \f "Symbol" \s 11.5�q��symbol 60 \f "Symbol" \s 11.5�<�19.1�symbol 176 \f "Symbol" \s 11.5�°�


-147 dB (W/m2 /27 MHz) for �symbol 113 \f "Symbol" \s 11.5�q��symbol 179 \f "Symbol" \s 11.5�³�19.1�symbol 176 \f "Symbol" \s 11.5�°�


Where, �symbol 113 \f "Symbol" \s 11.5�q� is the orbital separation between the FSS satellite and the BSS satellite.


It can be seen from Figure 5 that the above PFD requirements would not always be met for the interfering carriers given in Table 2b. 
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Figure 5. PFD levels generated by FSS carriers in Table 2b and Annex 4 PFD limit for various orbital separations between BSS and FSS satellites
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In order to determine whether the PFD limits in Annex 4 are sufficient, by themselves, to provide adequate protection of standard Region 1 BSS carrier, the effect of interference from those FSS carriers in Tables 2a and 2b that are compliant with the Annex 4 PFD limits was analyzed. 


Tables 4a and 4b contain Carrier to Noise ratio (C/I) values resulting from interference into the typical WRC-97 Region 1 BSS carrier given in Table 3-1 caused by those FSS carriers in Table 2b that are compliant with the Annex 4 PFD limits. The findings in these tables are summarized in the table below, which contains the minimum BSS link carrier to noise ratio resulting from interference from those carriers in Table 2b that comply with the Annex 4 PFD limits. Since the PFD limits depend on the orbital separation, the minimum C/I values are given as a function of the orbital separation as well.





Orbital separation between BSS and FSS spacecraft�
Minimum BSS link C/I�
�
1�symbol 176 \f "Symbol" \s 11.5�°��
38.99�
�
1.5�symbol 176 \f "Symbol" \s 11.5�°��
37.37�
�
2�symbol 176 \f "Symbol" \s 11.5�°��
36.09�
�
2.25�symbol 176 \f "Symbol" \s 11.5�°��
37.53�
�
2.5�symbol 176 \f "Symbol" \s 11.5�°��
30.77�
�
2.75�symbol 176 \f "Symbol" \s 11.5�°��
33.06�
�
3�symbol 176 \f "Symbol" \s 11.5�°��
35.56�
�
3.5�symbol 176 \f "Symbol" \s 11.5�°��
41.38�
�
�



It can be seen from the above Table (as well as Tables 4a and 4b) that the protection requirements for the BSS carrier is generally met by FSS carriers compliant with the Annex 4 PFD limits.


It can therefore be concluded that the Annex 4 PFD limits, without any further restrictions on the location of the BSS satellites, are sufficient to ensure adequate protection of BSS networks from interference caused by FSS networks. 





5. 	Conclusions 


It appears from this study that, adopting a Region 1 BSS Plan without predefined orbital location spacing or orbital limitations, may inhibit the development of Region 2 FSS in the orbital arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E.  Indeed, it may be difficult to position future Region 2 FSS spacecraft at locations that will ensure adequate protection of the BSS Plan assignments. 


Careful consideration is required before reducing the current nominal orbital spacing of 6 degrees between adjacent BSS Plan positions or relaxing the Annex 7 limitations on the use of the arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E.  Indeed, although this study shows that the nominal orbital separation between BSS and FSS spacecraft could be reduced from 2.5�symbol 176 \f "Symbol" \s 11.5�°� to 1.5�symbol 176 \f "Symbol" \s 11.5�°�, an orbital separation of at least 2.5�symbol 176 \f "Symbol" \s 11.5�°� is still required to ensure adequate protection of the BSS Plan assignments from FSS interference. 


Additionally, the Annex 1 PFD limit, without any orbital position restrictions, is not sufficient to ensure feasible sharing between BSS and FSS networks located in the arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E. It will thus be necessary to maintain provisions similar to those contained in Paragraph A3 of Annex 7 in order to maintain the balance between Region 2 FSS and Region 1 BSS. 


This study shows that the Annex 4 PFD limits are wholly sufficient to ensure adequate protection of BSS networks from interference caused by FSS networks. It is noted that these limits are defined as function of the orbital separation between the BSS and FSS satellites. 


The above findings can provide useful guidance to the IRG on possible ways of maintaining the balance between Region 2 FSS and Region 1 BSS in its Regions 1& 3 re-planning studies. Indeed, FSS operators heavily use the 11.7-12.2 GHz band and it will be necessary to avoid assigning BSS orbital locations that will destroy the integrity of the FSS in this band and in the orbital arc from 37�symbol 176 \f "Symbol" \s 11.5�°�W to 10�symbol 176 \f "Symbol" \s 11.5�°�E. 


�
Table 1-1: Worst Case FSS Carrier assumed for the PFD limit derivation�


Parameter�
Value�
�
Carrier Type�
SCPC, PCM-PSK�
�
Bit Rate�
56 kB/s�
�
Eb/No�
13 dB�
�
Rain Attenuation Margin�
9.5 dB�
�
Carrier to Interference Ratio Single Entry�
30 dB�
�
Reduction in Interference Due to Energy Dispersal (600 kHz peak-to-peak)�
3.6 dB�
�
Earth Station Noise Temperature�
200° K�
�
Earth Station Antenna Characteristics�
32-25log�symbol 113 \f "Symbol" \s 10�q� for 1°�symbol 163 \f "Symbol" \s 10�£� �symbol 113 \f "Symbol" \s 10�q� �symbol 163 \f "Symbol" \s 10�£� 48°�
�
FSS Earth Station Antenna D/�symbol 108 \f "Symbol" \s 10�l� ratio�
100 < D/�symbol 108 \f "Symbol" \s 10�l��
�
Reduction in Interference due to polarization mismatch�
3 dB�
�
Miscellaneous losses�
0 dB�
�



Table 1-2: Worst Case BSS Carrier assumed for the Annex 1 PFD limit derivation


Parameter�
Value�
�
Clear Weather Satellite EIRP�
69 dBW�
�
Spreading Loss�
-163 dB�
�
Satellite antenna discrimination�
-25 dB�
�
Power Flux Density at test point Region 2�
-119 dBW/m2�
�
Traffic Type�
Analog Video�
�



Table 1-2: Most sensitive BSS Carrier assumed for the derivation of Annex 4 PFD limits 


Parameter�
Value�
�
Clear Weather Satellite EIRP�
55 dBW�
�
Spreading Loss�
-163 dB�
�
Satellite antenna discrimination�
-3�
�
Power Flux Density at test point Region 2�
-111 dBW/m2�
�
Traffic Type�
Analog Video�
�
Required Single Entry carrier to noise ratio (C/I)�
36�
�



�
Table 2a. Characteristics of sensitive carriers transmitted in the FSS network


INTELSAT MINIMUM PARAMETERS (14/11/12 GHz) TO BE USED IN CALCULATIONS





--------------------------------------------------------------------------------------------------------------


NETWORK  C A R R I E R    P A R A M E T E R S   BEAM  FREQ   MIN EIRP   0 DBW  C/N  OCCUP  ALLOC  NOISE  RX ES


NAME     TYPE     DESCRIPTION   OF   CARRIERS   UP DN UP DN  UP    DN    /Hz         BW     BW     BW    GAIN


                                                      (GHz)    (dBW)           (dB) (MHz)  (MHz)  (MHz)  dBi


--------------------------------------------------------------------------------------------------------------


VII      CFDMFM   1.3/36   VG STD-RC   STD-PC   C- 14 14 11  57.6  21.5 -52.9  15.0  1.100  1.250  0.195 63.0


VII      CFDMFM   1.3/36   VG STD-RC   STD-PC   C- 09 14 11  59.0  19.6 -52.9  15.0  1.100  1.250  0.195 63.0


VII      DTVWB1/2 2CH/TP   HG ANY      AP46.9dB SP SP 14 11  65.9  45.0 -74.0   7.9 29.935 35.922 24.904 46.9


VII      DTVWB1/2 2CH/TP   LG ANY      AP39.4dB SP SP 14 11  82.3  46.5 -74.0   7.9 29.935 35.922 24.904 39.4


VIIA     DTVWB1/2 2CH/TP   HG ANY      AP47.6dB SP SP 14 11  66.0  45.5 -74.0   7.9 29.935 35.922 24.904 47.6


VIIA     DTVNB1/2 1CH/TP   LG ANY      AP34.6dB SP SP 14 11  83.2  45.9 -68.5   7.9  8.590 10.380  7.146 34.6


VII      IDR-64K  R-3/4-NB VG STD-E1   STD-RC   S4 S1 14 11  47.2  11.3 -46.3  16.0  0.051  0.068  0.042 59.2


VII      IDR-64K  R-3/4-NB VG STD-E1   STD-E1   S  S2 14 11  58.5  17.4 -46.3  16.0  0.051  0.068  0.042 46.9


VIIA     IDR-64K  R-3/4-NB HP STD-E1   STD-RC   S3 2X 14 11  46.6  12.5 -46.3  16.0  0.051  0.068  0.042 59.2


VIIA     IDR-64K  R-3/4-NB LP STD-E1   STD-E1   S3 S3 14 11  57.5  17.7 -46.3  16.0  0.051  0.068  0.042 46.9


VII      TV-30-2M 1CH/TP   VG ANY      45.7dBi  S3 S3 14 11  71.9  43.0 -63.0  12.0 30.000 30.000  2.000 45.7


VII      TV-17-2M 1CH/TP   VG ANY      43.9dBi  S2 S2 14 11  71.9  41.4 -63.0  12.0 15.750 17.500  2.000 43.9


VIIA     TV-30-2M 2CH/TP   HG ANY      52.4dBi  S2 S2 14 11  72.0  38.2 -63.0  12.0 30.000 30.000  2.000 52.4


VIIA     TV-17-2M 1CH/TP   LG ANY      45.3dBi  S3 S3 14 11  86.2  41.0 -63.0  12.0 15.750 17.500  2.000 45.3


VII      VBS-64K  R-1/2-NB VG ANY      STD-RC   S1 S1 14 11  44.8   8.2 -48.0  10.5  0.077  0.113  0.064 59.2


VII      VBS-64K  R-1/2-NB VG ANY      STD-K3   S1 S2 14 11  52.0  14.7 -48.0  10.5  0.077  0.113  0.064 44.1


VIIA     VBS-64K  R-1/2-NB VG ANY      STD-RC   S3 SX 14 11  43.8   7.6 -48.0  10.5  0.077  0.113  0.064 59.2


VIIA     VBS-64K  R-1/2-NB VG ANY      STD-K3   S3 S3 14 11  51.5  15.0 -48.0  10.5  0.077  0.113  0.064 44.1


VII/VIIA BEACON                        49.9dBi     S   0 11   0.0   0.0 -36.0   7.0  0.350  0.350  0.004 49.9





VIII     CFDMFM   1.3/36      STD-RC   STD-PC   S1 S1 14 11  53.3  17.6 -52.9  15.0  1.100  1.250  0.195 63.0


VIII     CFDMFM   1.3/36      STD-RC   STD-PC   S2 S1 14 11  54.4  17.4 -52.9  15.0  1.100  1.250  0.195 63.0


VIII     DTVNB3/4 3CH/TP   HG ANY      AP40.8dB SP SP 14 11  59.5  45.0 -66.8  10.9  5.727  6.872  4.765 40.8


VIII     DTVNB1/2 1CH/TP   LG ANY      AP34.6dB SP SP 14 11  88.8  45.9 -68.5   7.9  8.590 10.380  7.146 34.6


VIII     IDR-64K  R-3/4-NB VG STD-E1   STD-RC   SP S1 14 11  44.8  11.3 -46.3  17.0  0.051  0.068  0.042 59.2


VIII     IDR-64K  R-3/4-NB VG STD-E1   STD-E1   SP S1 14 11  52.6  17.8 -46.3  16.0  0.051  0.068  0.042 46.9


VIII     TV-30-2M 2CH/TP   HG ANY      51.2dBi  S1 S1 14 11  72.0  38.5 -63.0  12.0 30.000 30.000  2.000 51.2


VIII     TV-17-2M 1CH/TP   LG ANY      42.3dBi  S2 S2 14 11  88.8  44.0 -63.0  12.0 15.750 17.500  2.000 42.3


VIII     VBS-64K  R-1/2-NB VG ANY      STD-RC   S1 S1 14 11  41.2   6.0 -48.0  10.5  0.077  0.113  0.064 59.2


VIII     VBS-64K  R-1/2-NB VG ANY      STD-K3   S1 S1 14 11  45.5  14.7 -48.0  10.5  0.077  0.113  0.064 44.1


VIII     BEACON                        49.9dBi     S   0 11   0.0   0.0 -36.0   7.0  0.350  0.350  0.004 49.9





805      DTVNB3/4 2CH/TP   HG ANY      47.1dBi   S  S 14 12  61.2  45.5 -66.8  10.9  5.727  6.872  4.765 47.1 


805      DTVNB1/2 1CH/TP   LG ANY      34.6dBi   S  S 14 12  88.2  46.8 -68.5   7.9  8.590 10.380  7.146 34.6 


805      DTVWB3/4 1CH/TP   HG ANY      45.1dBi   S  S 14 12  69.0  51.0 -73.9  10.9 29.501 35.401 24.543 45.1 


805      DTVWB1/2 1CH/TP   LG ANY      35.8dBi   S  S 14 12  88.2  51.0 -74.0   7.9 29.935 35.922 24.904 35.8 


805      VBS-64K  R-1/2-NB VG ANY      STD-E2   S1 S1 14 12  42.0  13.0 -48.0  10.5  0.077  0.113  0.064 52.0


805      VBS-64K  R-1/2-NB VG ANY      STD-K3   S1 S1 14 12  47.3  17.7 -48.0  10.5  0.077  0.113  0.064 44.9


805      TV-30-2M 1CH/TP   HG ANY      40.8dBi  SP SP 14 12  72.0  51.0 -63.0  12.0 30.000 30.000  2.000 40.8 


805      TV-30-2M 1CH/TP   LG ANY      38.3dBi  SP SP 14 12  88.2  51.0 -63.0  12.0 30.000 30.000  2.000 38.3 


805      TV-17-2M 1CH/TP   HG ANY      36.6dBi  SP SP 14 12  72.0  51.0 -63.0  12.0 15.750 17.500  2.000 36.6 


805      TV-17-2M 1CH/TP   LG ANY      35.4dBi  SP SP 14 12  88.2  51.0 -63.0  12.0 15.750 17.500  2.000 35.4 


--------------------------------------------------------------------------------------------------------------


Note:    For transmissions in the 12 GHz band, use the same power levels and increase the receive earth station


         antenna gain by 0.8 dB for all carriers except TV/FM.





�



Table 2b. Characteristics of interfering carriers transmitted in the FSS network


INTELSAT MAXIMUM PARAMETERS (14/11/12 GHz) TO BE USED IN CALCULATIONS


---------------------------------------------------------------------------------------------------------------------


NETWORK  C A R R I E R    P A R A M E T E R S   BEAM  FREQ   MAX EIRP   0 DBW  C/N  OCCUP  ALLOC  NOISE  E/S   MAX


NAME     TYPE     DESCRIPTION   OF   CARRIERS   UP DN UP DN  UP    DN    /Hz         BW     BW     BW    UP    Carr


                                                      (GHz)    (dBW)           (dB) (MHz)  (MHz)  (MHz)  dBi


---------------------------------------------------------------------------------------------------------------------


VII      CFDMFM   5.0/252  VG STD-F3   STD-RC   07 07  6 11  74.4  43.4 -54.4  22.9  4.300  5.000  0.275 53.0    3.0


VII      DTVWB1/2 2CH/TP   LG 52.0dBi  41.1dBi   S  S 14 11  87.0  45.0 -74.0   7.9 29.935 35.922 24.904 52.0    2.0


VII      DTVNB3/4 1CH/TP   LG 62.0dBi  33.0dBi   S  S 14 11  89.8  50.5 -66.8  10.9  5.727  6.872  4.765 62.0    1.0


VII      FDMFM    2.5/72      STD-RA   STD-RC   06 06  6 11  78.1  42.9 -56.2  23.7  2.250  2.500  0.417 57.8    4.0


VII      FDMFM    5.0/192     STD-RC   STD-RC   12 12 14 11  78.2  44.4 -56.6  26.1  4.500  5.000  0.457 62.3    2.0


VII      IDR      R-3/4-WB VG STD-E1   STD-E1   C- 11 14 11  87.7  50.5 -74.7  16.0 35.870 41.875 29.842 52.0    1.0


VII      IDR      R-3/4-WB VG STD-E1   STD-E1   C- 11 14 11  83.9  50.5 -70.9  16.0 14.953 17.456 12.440 52.0    1.0


VII      TV-30-2M 1CH/TP      60.0dBi  45.7dBi  S3 S3 14 11  84.0  50.5 -63.0  12.0 30.000 30.000  2.000 60.0    1.0


VII      TV-20-2M 2CH/TP      60.0dBi  47.5dBi  S3 S3 14 11  84.0  46.1 -63.0  12.0 18.000 20.000  2.000 60.0    2.0


VII      TV-30-4M 1CH/TP      60.0dBi  45.7dBi  S3 S3 14 11  87.0  50.5 -66.0  12.0 30.000 30.000  4.000 60.0    1.0


VII      TV-20-4M 2CH/TP      60.0dBi  47.5dBi  S3 S3 14 11  87.0  46.1 -66.0  12.0 18.000 20.000  4.000 60.0    2.0


VII      VBS      R-1/2-WB VG ANY      STD-K2   S1 S1 14 11  81.4  45.7 -69.6  10.5 11.045 12.892  9.190 50.8    3.0


VII      BEACON                        49.9dBi     S   0 11   0.0  13.0 -36.0   7.0  0.350  0.350  0.004  0.0    1.0


VII      BEACON                        50.7dBi     S   0 12   0.0  16.0 -36.0   7.0  0.350  0.350  0.004  0.0    1.0





VIIA     DTVWB1/2 2CH/TP   LG 52.0dBi  39.5dBi   S  S 14 11  87.0  46.7 -74.0   7.9 29.935 35.922 24.904 52.0    2.0


VIIA     DTVNB3/4 1CH/TP   LG 62.0dBi  33.0dBi   S  S 14 11  89.8  52.2 -66.8  10.9  5.727  6.872  4.765 62.0    1.0


VIIA     IDR      R-3/4-WB LP STD-E1   STD-E1   S1 S2 14 11  87.7  52.2 -74.7  16.0 35.870 41.875 29.842 52.0    1.0


VIIA     IDR      R-3/4-WB LP STD-E1   STD-E1   S1 S2 14 11  84.8  52.2 -71.8  16.0 18.208 21.253 15.148 52.0    1.0


VIIA     TV-20-2M 1CH/TP   HG 60.0dBi  40.5dBi  S  S1 14 11  84.0  52.2 -63.0  12.0 18.000 20.000  2.000 60.0    1.0


VIIA     TV-17-2M 2CH/TP   HG 60.0dBi  48.2dBi  S  S1 14 11  84.0  46.7 -63.0  12.0 15.750 17.500  2.000 60.0    2.0


VIIA     TV-30-4M 1CH/TP   HG 60.0dBi  43.3dBi  S  S1 14 11  87.0  52.2 -66.0  12.0 30.000 30.000  4.000 60.0    1.0


VIIA     TV-20-4M 2CH/TP   LG 60.0dBi  45.3dBi  S  S1 14 11  87.0  46.7 -66.0  12.0 18.000 20.000  4.000 60.0    2.0


VIIA     VBS      R-1/2-WB VG ANY      STD-K2   S3 S3 14 11  84.3  45.6 -69.6  10.5 11.045 12.892  9.190 53.7    4.5


VIIA     VBS      R-1/2-WB VG ANY      STD-K2   S3 SX 14 11  81.6  47.2 -69.6  10.5 11.045 12.892  9.190 51.0    3.2


VIIA     BEACON                        49.9dBi     S   0 11   0.0  13.0 -36.0   7.0  0.350  0.350  0.004  0.0    1.0


VIIA     BEACON                        50.7dBi     S   0 12   0.0  16.0 -36.0   7.0  0.350  0.340  0.004  0.0    1.0





VIII     CFDMFM   5.0/252     STD-F3   STD-RC   HM SP  6 11  74.4  44.9 -54.4  22.9  4.300  5.000  0.275 53.0    2.0


VIII     DTVWB1/2 2CH/TP   LG 52.0dBi  39.4dBi   S  S 14 11  87.0  46.5 -74.0   7.9 29.935 35.922 24.904 52.0    2.0


VIII     DTVNB3/4 1CH/TP   LG 62.0dBi  33.0dBi   S  S 14 11  89.8  52.0 -66.8  10.9  5.727  6.872  4.765 62.0    1.0


VIII     FDMFM    5.0/192     STD-RC   STD-RC   SP SP 14 11  82.9  46.8 -56.6  26.1  4.500  5.000  0.457 62.3    1.0


VIII     FDMFM    20.0/792    STD-RC   STD-RC   SP SP 14 11  88.7  48.1 -62.4  26.5 18.000 20.000  1.738 62.3    1.0


VIII     IDR      R-3/4-WB VG STD-E1   STD-E1   SP S1 14 11  82.1  52.0 -69.1  17.0  9.796 11.435  8.148 52.0    1.0


VIII     TV-30-2M 1CH/TP   LG 65.0dBi  44.9dBi  S1 S1 14 11  89.0  51.4 -63.0  12.0 30.000 30.000  2.000 65.0    1.0


VIII     TV-17-2M 2CH/TP   LG 65.0dBi  47.6dBi  S1 S1 14 11  89.0  45.9 -63.0  12.0 15.750 17.500  2.000 65.0    2.0


VIII     VBS      R-1/2-WB VG ANY      STD-K2   S1 S1 14 11  82.1  48.7 -69.6  10.5 11.045 12.892  9.190 51.5    2.2


VIII     TV-30-4M 1CH/TP   HG 65.0dBi  47.0dBi  S1 S1 14 11  92.0  51.4 -66.0  12.0 30.000 30.000  4.000 65.0    1.0


VIII     TV-17-4M 2CH/TP   LG 65.0dBi  47.6dBi  S1 S1 14 11  92.0  45.9 -66.0  12.0 15.750 17.500  4.000 65.0    2.0





805      DTVWB1/2 2CH/TP   LG 52.0dBi  41.4dBi   S  S 14 12  87.0  45.5 -74.0   7.9 29.935 35.922 24.904 52.0    2.0


805      DTVNB3/4 1CH/TP   LG 62.0dBi  33.0dBi   S  S 14 12  89.8  51.0 -66.8  10.9  5.727  6.872  4.765 62.0    1.0


805      VBS      R-1/2-NB VG STD-K2   STD-K2   S1 S1 14 12  54.7  25.6 -48.0  10.5  0.077  0.113  0.064 42.7  616.6


805      TV-17-2M 1CH/TP   LG ANY      ANY      SP SP 14 12  76.0  51.0 -63.0  12.0 15.750 17.500  2.000 52.0    1.0


805      TV-17-4M 1CH/TP   LG ANY      ANY      SP SP 14 12  79.0  51.0 -63.0  12.0 15.750 17.500  4.000 52.0    1.0


805      TV-17-2M 2CH/TP   LG ANY      ANY      SP SP 14 12  76.0  45.5 -63.0  12.0 15.750 17.500  2.000 52.0    2.0


805      TV-17-4M 2CH/TP   LG ANY      ANY      SP SP 14 12  79.0  45.5 -63.0  12.0 15.750 17.500  4.000 52.0    2.0


---------------------------------------------------------------------------------------------------------------------


�
Table 3-1: Proposed BSS system for Region 1


Parameter�
Value�
�
Clear Weather peak EIRP(used for computing interference from the BSS carrier)�
59 dBW�
�
Clear Weather edge of coverage EIRP (used for computing interference into the BSS carrier)�
56 dBW�
�
Path Loss�
-205.5 dB�
�
Satellite Antenna Discrimination�
>30 dB�
�
Power Flux Density Region 2 Test Point�
-133.47 dBW/m2 /27MHz�
�
Bandwidth�
27 MHz�
�
Traffic Type�
Digital Video�
�
Table 3-2: Proposed BSS system for Region 1


Parameter�
Value�
�
Clear Weather peak EIRP�
54.47 dBW�
�
Path Loss�
-205.5 dB�
�
Satellite Antenna Discrimination�
>30 dB�
�
Bandwidth�
27 MHz�
�
Power Flux Density Region 2 Test Point�
-138 dBW/m2 /27MHz�
�
Traffic Type�
Digital Video�
�
BSS Antenna diameter�
0.6 m�
�
Table 4a. BSS (C/I) due to interference from FSS carriers complying with the Annex 4 PFD limits


Carrier type �
DTVWB1/2�
DTVNB3/4�
IDR�
IDR�
TV-20-2M�
TV-20-4M�
VBS�
BEACON�
BEACON�
DTVWB1/2�
IDR�
IDR�
�
Satellite series�
VII�
VII�
VII�
VII�
VII�
VII�
VII�
VII�
VII�
VIIA�
VIIA�
VIIA�
�
C/I BSS (0.2 deg)�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
�
C/I BSS (0.5 deg)�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
�
C/I BSS (1 deg)�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
�
C/I BSS (1.5 deg)�
40�
X�
X�
X�
X�
X�
X�
X�
X�
38�
X�
X�
�
C/I BSS (2 deg)�
43�
X�
38�
X�
X�
X�
38�
37�
X�
41�
36�
X�
�
C/I BSS (2.25 deg)�
44�
X�
40�
X�
X�
X�
39�
39�
X�
43�
38�
X�
�
C/I BSS (2.5 deg)�
47�
X�
42�
38�
X�
37�
42�
41�
38�
45�
40�
X�
�
C/I BSS (2.75 deg)�
49�
X�
44�
40�
X�
40�
44�
43�
40�
47�
42�
39�
�
C/I BSS (3 deg)�
51�
X�
47�
43�
X�
42�
46�
45�
42�
50�
45�
42�
�
C/I BSS (3.5 deg)�
57�
44�
52�
49�
45�
48�
52�
51�
48�
55�
51�
48�
�
Table 4b. BSS (C/I) due to interference from FSS carriers complying with the Annex 4 PFD limits


Carrier type �
TV-17-2M�
TV-20-4M�
VBS�
VBS�
BEACON�
BEACON�
DTVWB1/2�
IDR�
TV-17-2M�
VBS�
TV-17-4M�
DTVWB1/2�
VBS�
TV-17-2M�
TV-17-4M�
TV-17-4M�
�
Satellite series�
VIIA�
VIIA�
VIIA�
VIIA�
VIIA�
VIIA�
VIII�
VIII�
VIII�
VIII�
VIII�
805�
805�
805�
805�
805�
�
C/I BSS (0.2 deg)�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
�
C/I BSS (0.5 deg)�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
�
C/I BSS (1 deg)�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
X�
�
C/I BSS (1.5 deg)�
X�
X�
X�
X�
X�
X�
38�
X�
X�
X�
X�
39�
X�
X�
X�
X�
�
C/I BSS (2 deg)�
X�
X�
38�
36�
37�
X�
41�
X�
X�
X�
X�
42�
36�
X�
X�
X�
�
C/I BSS (2.25 deg)�
X�
X�
40�
38�
39�
X�
43�
X�
X�
X�
X�
44�
38�
X�
X�
X�
�
C/I BSS (2.5 deg)�
X�
X�
42�
40�
41�
38�
45�
X�
X�
39�
38�
46�
40�
X�
38�
38�
�
C/I BSS (2.75 deg)�
X�
39�
44�
42�
43�
40�
47�
X�
X�
41�
40�
48�
42�
X�
40�
40�
�
C/I BSS (3 deg)�
X�
42�
46�
45�
45�
42�
50�
X�
X�
43�
42�
51�
45�
X�
43�
43�
�
C/I BSS (3.5 deg)�
44�
48�
52�
51�
51�
48�
56�
45�
45�
49�
48�
57�
51�
46�
49�
49�
�



1 This document contains the results of studies conducted within INTELSAT and has been written in consultation with the Advisory Committee on Technical Matters of the INTELSAT Board of Governors, to be submitted to WP 4A to contribute to the on-going consideration of the matters therein. 





�   Data taken from WARC-77 documents: Document 7 of Committee 4 of the Geneva Broadcast Satellite Conference 1977.





____________________
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