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�
Inter-conference representative group


MethodOLOGY�to implement the New Planning Approach


1.	Preliminary studies:


The Bureau conducted a preliminarily theoretical study to assess whether the channel raster defined by GTE-2 could be implemented or not in the sequence they were defined (see document GTE99�3/7).


This study has shown that it would be more appropriate to start with channel raster b).


The methodology description provided below is thus based on the use of channel raster b). Should any other channel raster be required to be implemented, further clarifications from GTE would be needed as mentioned in the relevant part of this document.


2.	Step 1 implementation: Definition of a priori selected orbital position


As a result of IRG-3 conclusions, the Radiocommunication Bureau sent a Circular Letter, CR/117 dated 1 March 1999, to all Administrations requesting them to kindly inform the Bureau of their preferred orbital position(s) for their beam(s) as an alternative to existing one(s) in order for the GTE to start its re-planning studies.


If in response to CR/117, an Administration requested to move its assignments at an orbital position different from that mentioned in the Appendices S30/S30A, which is the orbital position proposed by default, then the Bureau has recalculated the beam parameters (antenna gain and ellipse parameters) associated with those assignments by using the WRC-97 ellipse software.


3.	Step 2 implementation: Creation of composite beams


In accordance with IRG-3 instructions, the Bureau consulted with all relevant administrations subject to use a Composite Beam.


Following from this consultation, the Bureau created a set of Composite Beams to be used in re�planning studies.


4.	Step 3 implementation:


4.1	Introduction


As concluded by the GTE-2, Step 3 is described by a list of general criteria to be implemented to define the order list of the down-link "planned" beams to be introduced in the revised Plan (see section A6.4.3 of Attachment 6 to Document GTE99-2/20).


In order to implement these criteria, further considerations were needed and are presented in the following sections. A flow-chart in Annex 2 summarises the algorithm used to implement Step 3.


Once the “Step 3 Starting Point Plan” (down-link only) has been defined as indicated under section 4.2 below, the first Step 3 beam to consider is analysed with respect to this “Step 3 Starting Point Plan”. Then if the results of the analysis meet the criteria, the first Step 3 beam is included in that “Step 3 Starting Point Plan” which is then called the “Draft Step 3 Plan” (down-link only). The “Draft Step 3 Plan” is thus updated after each inclusion into it of a Step 3 beam which passed successfully the Step 3 analysis and meet the criteria. This “Draft Step 3 Plan” as it evolves is then used to analyse the subsequent Step 3 beams.


4.2	Implementation of the 1st criterion: down-link “existing”� beams


In order to define the “Step 3 Starting Point Plan”, all the “existing” assignments of all the down-link “existing” beams are included in the “Step 3 Starting Point Plan”.


For each plan down-link “planned” beam falling in this category, 10 “new” channels with new parameters are added in the sub frequency band already assigned to “existing” assignments as contained in Appendices S30 and S30A of the corresponding down-link “existing” beam. An MSPACE “group” is created between the new channels and their corresponding “existing” assignments, so as not to exceed a total number of 10 channels per country or the number of channels of an “existing system” which is greater than ten10.�


A BSS-BSS compatibility analysis is then conducted in order to check if these 10 “new” channels are acceptable or not, i.e.: these 10 “new” channels are acceptable if their EPM is positive and if they do not degrade by more than 0.25 dB the EPM, if already negative, of the other “existing” assignments.


In case where there is many beams falling in this category, the order of treatment of the beams is defined on the basis of:


beam with minimum service-arc size (high latitude countries with low elevation angles)


maximum beam size


However, in case where there is only few beams falling in this category and if these beams are likely to be mutually compatible, they are treated simultaneously.


If a beam cannot get 10 “new” channels in the sub frequency band already assigned to its corresponding down-link “existing” beam, it is then not included in the “Draft Step 3 Plan” at that stage and will be considered together with other beams under section 4.3 below.


After a successful introduction of one or all beams into the “Draft Step 3 Plan”, according to the case of treatment, all the positive reference situations of the “Draft Step 3 Plan” are updated in order to prepare for the treatment of the next beam or the implementation of Section 4.3 below, according to the case.


4.3	Implementation of National Single or Composite down-link “planned” Beams


Taking into account the preferred orbital positions expressed by administrations in response to Circular Letter CR/117, the down-link “planned” beams in the new Planning Approach are considered as follows.


The first action to be done is to define the order of treatment of the down-link “planned” beams. This order is defined on the basis of:


beam with minimum service-arc size (high latitude countries with low elevation angles)


composite beams


maximum beam size


Then , for each down-link “planned” beam falling in this category, a Victim Study and a Culprit Study (see Annex 1) are conducted in order to assign the most suitable sub frequency band.


The selection of the sub frequency band is based on the same criterion which was used for Approach 1 Step 4, i.e. select the sub frequency band which has the highest EPM sum of all the channels at the worst test-point.


In cases where a single criterion could not be enough to select between two sub frequency bands, a second criterion will be introduced in the future, i.e. select the sub frequency band which has the smallest (mathematical) standard deviation of EPM.


If one down-link “planned” beam cannot be included in the “Draft Step 3 Plan”, it will be considered under 4.3.1 or section 5 (Step 4) below.


After a successful introduction of one down-link “planned” beam into the “Draft Step 3 Plan”, all the positive reference situations of the “Draft Step 3 Plan” are updated in order to prepare for the treatment of the next down-link “planned” beam or the implementation of Section 4.3.14 or section 5 (Step 4) below, according to the case.


In order to reduce the excess of interference with the same and other services sharing the same frequency band, an alternative implementation is carried out where the first criterion to select the most appropriate sub frequency band is to re-use to the extend possible the same sub frequency band where corresponding assignments were assigned by WRC-97.


This alternative implementation is then selected if it allows the introduction of more down-link “planned” beams in the “Draft Step 3 Plan”.


However, for orbital positions specifically requested, this order of treatment may be different. Administrations are free to choose orbital positions and channels, subject to not putting undue constraints on the re-planning process.


4.3.1	Treatment of down-link "planned" beams not included in the "Draft Step 3 Plan" but for which at least one specific orbital position was requested


In order to implement paragraph 4.3 above (to accommodate as much as possible the preferred orbital position(s) specifically requested by administrations) following steps should be implemented in sequence as listed below. These steps are to be applied to all those Step 3 beams not included in the "Draft Step 3 Plan" but for which at least one specific orbital position was requested.


A.	Change the order of treatment as suggested by IRG:


It is suggested to partly repeat Step 3 with a different order of treatment in order to process the Step 3 beam under consideration (e.g. beam A) before other Step 3 beams (e.g. beams B1, B2, B3, B4) for which a specific orbital position was not requested and which, because of their treatment before beam A as done in section 4.3 above, were included successfully in the "Draft Step 3 Plan". The identification of beams "B1, B2, B3, B4" is done on the basis that beam A together with beams B1, B2, B3, B4 are likely to be incompatible around the orbital position preferred for beam "A" (generally, beams "B1, B2, B3, B4" are located at the orbital position preferred for beam "A" or at a next adjacent orbital position).


B.	Application of ITU/EBU program for ellipse (Small ellipse)


In the worst situation, the Step 3 beam under consideration would have to move to another orbital position, where it would get a recalculated ellipse which would be generally smaller than that generated at WARC-77. Therefore, it is suggested to check whether or not a new ellipse recalculated at the preferred orbital position can ease the inclusion in the "Draft Step 3 Plan" of this Step 3 beam at its preferred orbital position.


C. 	Use of fast roll-off antenna


It is suggested to check whether the use of a fast roll-off space station antenna for the Step 3 beam under consideration, for which a specific orbital position was requested, would allow for its inclusion in the "Draft Step 3 Plan" at its preferred orbital position.


D. 	Power adjustment


Considering that most of the "existing systems" use higher or lower power level than that of the "planned" assignments, it is proposed to check whether some increase or reduction in the power level of the Step 3 beam under consideration would allow for its inclusion in the "Draft Step 3 Plan" at its preferred orbital position, noting that the adjustment of the power level should be considered on a case by case basis and should not put any unacceptable constraints on the possible operation of that beam.


E. 	Use of fast roll-off antenna and/or apply power adjustment to the beams which are putting undue constraints because of their national preference, noting that the adjustment of the power level should be considered on a case by case basis and should not put any undue constraints on the possible operation of that beam.


If all means described above do not resolve the situation, the Step 3 beam under consideration has to be assessed at another preferred orbital position specifically requested by the responsible Administration, if any, or has to be processed at Step 4 below where it would have to move to another orbital position.


After a successful inclusion in the "Draft Step 3 Plan" of one Step 3 beam, for which a specific orbital position was requested, all positive reference situations of the "Draft Step 3 Plan" are updated in order to process the next Step 3 beam, for which a specific orbital position was requested, or for the implementation of section 5 (Step 4) below, according to the case.


4.4	Implementation of Multi-national Beams�


4.4.1	”Existing” multi-national beam from those appearing in the WARC-77 Plan will be treated under Section 4.2.  


4.4.2	Other multi-national beams from those appearing in the WARC-77 Plan will beare treated after Step 5 (see Step 6 described in section 7 below)under Step 4, or later steps.  See also Section 2.12.7 of Document IRG99-4/19.


4.5	Verification if required of there is any undue constraints on the re-planning process


The purpose of this action is to check whether there is any down-link “planned” beam, among those which were not included in the Plan after Step 3, which is subject to undue constraints imposed by other beams which were included successfully in the Plan under Step 3 before it.  Administrations are free to choose orbital positions and channels, subject to not putting undue constraints on the re-planning process.


If it is the case for a given beam, the undue constraints (e.g. request for multiple overlapping beams instead of a composite beam and/or request for multiple orbital positions instead of one) will then be removed (e.g. use of a composite beam instead of multiple overlapping beams and/or use one position instead of multiple orbital positions) and another Step 3 study will be conducted.


5.	Step 4 implementation:


5.1	Introduction


The methodology defined below is to be applied to each single or composite down-link “planned” beam not entered in the “Draft Step 3 Plan”. The “Draft Step 3 Plan” at the end of Step 3 is thus used as the “Step 4 Starting Point Plan” (down-link only). The first Step 4 beam to consider is analysed with respect to this “Step 4 Starting Point Plan”. If the results of the analysis meet the criteria, the first Step 4 beam is included in that “Step 4 Starting Point Plan” which is then called the “Draft Step 4 Plan” (down-link only). The “Draft Step 4 Plan” is thus updated after each inclusion into it of a Step 4 beam which passed successfully the Step 4 analysis and meet the criteria. This “Draft Step 4 Plan” as it evolves is then used to analyse the subsequent Step 4 beams.


A flow-chart in Annex 3 summarises the draft algorithm used to implement Step 4.


5.2	Definition of the beam order list


The order of treatment of the down-link “planned” beams which were not included in the plan at Step 3 is defined on the basis of:


national beam co-located with “existing” beam, if any (rest of Section 4.2 above),


beam with minimum service-arc size,


composite beams,


maximum beam size,


multi-national beam, accept those which have been referred to under Section 4.4.1 above.a) 


Note:  An Administration with an “existing” system that ceased or is about to cease operation may request the Bureau to change the orbit position of its “existing” system.  In this case, the system will no longer be considered as an existing systems.  It will receive a new orbital position and would have the new parameters used for replanning studies.�


5.3	Step 4 methodology description


For each down-link “planned” beam under consideration at Step 4, apply the following sub-steps:


5.3.1	Analyse other preferred orbital position(s)b) 


Start from the nearest second preferred orbital position, if it exists, and perform a Victim Study and a Culprit Study (see Annex 1) in order to identify the most suitable sub frequency band at that position.


The selection of the sub frequency band is based on the same criterion which was used for Approach 1 Step 4 and in section 4.3, i.e. select the sub frequency band which has the highest EPM sum of all the channels at the worst test-point.


In cases where a single criterion could not be enough to select between two sub frequency bands, a second criterion will be introduced in the future, i.e. select the sub frequency band which has the smallest (mathematical) standard deviation of EPM.


After a successful introduction of one Step 4 beam into the “Draft Step 4 Plan”, all the positive reference situations of the “Draft Step 4 Plan” are updated in order to prepare for the treatment of the next beam.


If no sub frequency band is available at the nearest second preferred orbital position, assess the next nearest orbital position if it exists.


If no second or other preferred orbital positions were provided, then perform Step 4 actions from section 5.3.2 below.


5.3.12	Step 4 Culprit study


Perform a Culprit study (see Annex 1) against the “Draft Step 4 Plan” of the selected beam at its preferred orbital position used at Step 3 in order to obtain the level of the Single Entry C/I values between this beam and the “Draft Step 4 Plan” beams/assignments.


5.3.23	Step 4 Orbital spacing study


Determine the required increase in the orbital spacing(s) in order to be compatible with respect to the “Draft Step 4 Plan” beams/assignments.


	A - For each possible sub frequency band (8 in Region 1, 4 in Region 3) for the selected beam, perform the three following actions:


		A.1 - For each “Draft Step 4 Plan” beam for which there is at least one Single Entry C/I value below the associated C/I limit *, convert this Single Entry C/I excess in term of a required eastward or westward increase of the orbital spacing between the “Draft Step 4 Plan” beam and Step 4 beam under consideration, using for that purpose the discrimination provided by the Equivalent Antenna Gain which is generally dominated by the receiving earth station antenna off�axis discrimination.


		A.2** - For each “Draft Step 4 Plan” beam convert its Single Entry C/I margins, i.e. Single Entry C/I value above the associated C/I limit *, in term of a required eastward or westward minimum orbital separation between the “Draft Step 4 Plan” beam and Step 4 beam under consideration, using for that purpose the discrimination provided by the Equivalent Antenna Gain which is generally dominated by the receiving earth station antenna off-axis discrimination.


		A.3*** - Check whether the downlink single entry C/I limits of 25 dB (co-channel) and 20 dB (adjacent channel) to protect the Step 4 beam under consideration are met, to the extent possible, if time and resources permit.


		A.4 - Considering the required orbital spacing increases and minimum orbital separations calculated under A.1, A.2 and A.3 above, define the nearest eastern and the nearest western suitable orbital positions for this sub frequency band within the service arc.


		Note: Annex 4 provides an example of the Equivalent Antenna Gain functions (as defined in Rec. ITU-R BO.1212, which combine the effects of transmitting and receiving antenna co-polar and cross-polar patterns as per Section 2.3 of the “assumptions” document).


	B - Move the selected beam to a suitable orbital position considering eastern and western suitable orbital positions of all sub-frequency bands as identified under A above, and considering the guidelines of IRG-2 under B.1 below, and then re�calculate the beam parameters accordingly.


		B.1 - In selecting orbit positions during the replanning studies the following priority sequence should be observed:


take to the extent possible the existing nominal orbital positions of the WRC-97 Plans;


if necessary, create new orbital positions outside the prohibited arc of Annex 7.


then if unavoidable and further positions are still required, next try orbital positions within the prohibited  arc of Annex 7 to Appendix S30 taking into account principle 8 of Annex 1 to Res. 532 (WRC-97).


	C - Perform a new Culprit study (see Annex 1) against the “Draft Step 4 Plan” with for the Step 4 beam under consideration the suitable orbital position selected under B above and all sub frequency bands. This analysis is necessary in order to assure that the all Single Entry C/I limits of the “Draft Step 4 Plan” beams/assignments are met***.


	D - Repeat A, B and C above until a position is found within the service arc, or until the service arc boundaries are reached.


If for a given beam no suitable orbital position can be found under the studies above, i.e. the service arc boundaries have been reached, it means then that this beam cannot be included in the “Draft Step 4 Plan”, and thus that it will be considered under the preliminary draft new Step 5 below.


5.3.34	Step 4 Victim study


Perform a Victim study (see Annex 1) of the Step 4 beam under consideration from the “Draft Step 4 Plan” at the orbital position selected under section 5.3.3 above in order to check whether the reference situation of this Step 4 beam is positive or not.


If it is not the case, some adjustments to the orbital position are needed. For that purpose, the “Draft Step 4 Plan” Beams which produce the lowest co-channel and/or adjacent channel C/I values have to be identified and the EPM excess, plus 1 dB margin to compensate the aggregate effect, has to be converted in term of a required increase of the orbital spacing between the “Draft Step 4 Plan” Beams thus identified and the Step 4 beam under consideration. Then actions described from section 5.3.2 have to be repeated.


However, if for the Step 4 beam under consideration all the EPM values are positive, then this beam is added to the “Draft Step 4 Plan”, and all the positive reference situations are updated in order to prepare for the treatment of the next Step 4 beam.


In cases where more than one sub frequency band at a new orbital position passed both the Culprit and the Victim studies and all have positive EPM values, then the selection of the sub frequency band will be based on the same criterion which was used for Approach 1 Step 4 and in section 4.3, 4.4 and 4.5 above, i.e. select the sub frequency band which has the highest EPM sum of all the channels at the worst test-point.


In cases where a single criterion could not be enough to select between two sub frequency bands, a second criterion will be introduced in the future, i.e. select the sub frequency band which has the (mathematical) smallest standard deviation of EPM.


After a successful introduction of one Step 4 beam into the “Draft Step 4 Plan”, all the positive reference situations of the “Draft Step 4 Plan” are updated in order to prepare for the treatment of the next beam.


6.	Preliminary dDraft new Step 5 implementation:


6.1	Definition of the beam order list


The order of treatment of the down-link “planned” beams which were not included in the plan at Steps 3 and 4 is defined on the basis of:


national beam co-located with “existing” beam, if any (rest of Section 4.2 and Step 4 above),


beam with minimum service-arc size,


composite beams,


maximum beam size,


multi-national beam (rest of Sections 4.4 and Step 4 above).a) 


6.2	Description of the preliminary draft new Step 5 methodology


Two situations might occur after implementation of both Step 3 and Step 4:


only few beams remain not included in the “Draft Step 4 Plan” at the end of Step 4,


a significantly high number of beams remain not included in the “Draft Step 4 Plan” at the end of Step 4.


Under the first situation i) above, it is proposed to apply one of the three following practical methods, either:


to modify manually the blocks and/or orbital positions assigned to the beams causing difficulties to introduce in the Plan the Step 5 beam under consideration, or


to repeat the implementation of Step 3 and to try to find a solution to each beam by applying when necessary the Step 4 methodology, and then to continue Step 3 other remaining Step 3 beams, or


to repeat the implementation of both Step 3 and Step 4 but with a different order of treatment of the beams, where the beam under consideration at Step 5 will be treated before the beams causing difficulties to introduce it in the “Draft Step 3 Plan”.


Under the second situation ii) above, it is proposed to repeat the implementation of both Step 3 and Step 4 with a reduced number of channels.


It might also be required, if necessary, to adjust appropriately other beam parameters such as e.i.r.p.  on a case by case basis.


Note:  See also the conclusionss of the IRG regarding Alternative Region 3 Channel arrangements in Section 2.4.2 of Document IRG99-4/19-E.


7.	Step 6: Implementation of Multinational down-link "planned" Beams


The order of treatment of the multinational down-link "planned" beams is defined on the following bases:


i)	beam with minimum service-arc size (high latitude countries with low elevation angles);


ii)	maximum beam size.


Step 6 includes elements of Steps 3, 4 and 5 described respectively in Sections 4, 5 and 6 above for application to multinational down-link "planned" beams. However, for these multinational beams, the selection of channels is limited to the maximum number of channels already assigned to these multinational beams contained in the WRC-97 Plans.


8.	Step 7: Establishment and compatibility analysis of the feeder-link Plan


8.1	Establishment of the "draft new feeder-link Plan"


The first action is to start to create the "draft new feeder-link Plan" by using the "existing" feeder-link beams with their "existing assignment(s)".


The main purpose of Step 7 is then to include in the "draft new feeder-link Plan" all feeder-link "planned" beams at the same time.


In order to simplify the establishment of the "draft new feeder-link Plan", it is suggested to start with assigning to each of the feeder-link "planned" beams the block of channels selected for their corresponding down-link "planned" beam at the end of the implementation of the " draft new down-link Plan" (i.e. result of Steps 3, 4, 5 and 6 above).


For the implementation of this course of action, it is also requires to move to a new orbital position each feeder-link "planned" beam for which the corresponding down-link "planned" beam has been moved at that new orbital position. The ellipse parameters of the moved feeder-link "planned" beam is then recalculated with the ITU/EBU program.


8.2	First run of interference calculation


Once the "draft new feeder-link Plan" has been established, as described in section 8.1 above, a first MSPACE run is performed in order to assess the interference situation of this "draft new feeder-link Plan".


8.3	Analysis of the interference situation


This analysis consists in the identification of degradations in EPM: 


in case of "existing assignments", identifying positive reference EPM degraded below -0.25 dB or negative reference EPM degraded by more than 0.25 dB. The reference EPM are those of the WRC-97 reference situation as it evolves.


in case of "planned assignments", identifying negative EPM.


For each feeder-link "planned" beam with an EPM degradation, identify its major interfering beam(s) based on the level of the corresponding Single Entry C/I value (generally, the other beams located at the same orbital position are major interfering beams).


In order to resolve this situation, the it is suggested to apply (0.2 degree offset around the nominal orbital position between the beams involved in any EPM degradations, as it is already the case between some beams of the WRC-97 feeder-link Plans.


8.4	Second run of interference calculation


Once changes have been made to the "draft new feeder-link Plan", as described in section 8.3 above, a second MSPACE run is performed in order to assess the new interference situation of this "draft new feeder-link Plan".


8.5	Possible solution to resolve the remaining difficulties


If any EPM degradations remain after the second MSPACE run, it is suggested to resolve these difficulties on a case by case basis, considering that they are generally due to a different configuration between the feeder-link and the down-link channels of the "existing" beams or a different coverage area between feeder-link and the down-link beams.


If no solution can be found to resolve these remaining difficulties, new constraints, which arise from the feeder-link situation, would have to be considered during the implementation of the previous steps of the methodology.





�
Annex 1


Detailed description of Victim and Culprit studies


A1.1	“Victim” (Receiving interference) Study


This study involves evaluating levels of interference from assignments in the “starting point Plan” (i.e. assignments previously successfully included in the draft new plan) to new channels which could possibly be added for a given beam(s) under consideration.


In addition to the “starting point Plan”, for each beam that will receive additional channel(s) a complete set of possible candidate channels (40 for Region 1, 24 for Region 3) for each polarisation (Circular Right-hand, Circular Left-hand) is generated. These sets of candidate channels are then treated as “victims” in an MSPACE study that runs all of these candidate channels as a grouped addition to the “starting point Plan”. This provides information about which candidate channels/beams would receive an excess of interference (negative EPM) from the “starting point Plan”.


The result of this step is a table which lists the channels/blocks, for all beam and polarisation combinations, that would not receive negative EPM values from the “starting point Plan”.  It should be noted that in the case of composite beams, the only channels that would be considered as valid candidate channels would be those that were available for all subsidiary beams of a given composite beam.  (Candidate channels that are not available for all subsidiary beams should be removed from the table).


A1.2	“Culprit” (Causing interference)  Study


This study involves evaluating levels of interference from new channels which could possibly be added to assignments in the “starting point Plan”.


This study can be implemented by many MSPACE runs for each candidate channel. However, in order to shorten the MSPACE calculation time the following method was developed.


In addition to the “starting point Plan”, potential new channels determined after a Victim Study are included as “additions” in an MSPACE study. Then values of single entry C/I are calculated for each beam/polarisation/channel/test point of the “starting point Plan” with respect to potential new channels.


By comparing the Single Entry C/I Criterion/Limit for each beam/polarisation/channel/test point of the “starting point Plan” with calculated Single Entry C/I, potential new channels that cause unacceptable interference to assignments of the “starting point Plan” are removed from the list of candidate channels.


The definition of the Single Entry C/I Criterion/Limit, denoted as C2Ilimit, is as follows:


�EMBED Equation.2���


where:


PR		is the co-channel or the adjacent channel protection ratio associated with the wanted assignment in the case of a co-channel or adjacent channel interfering assignment, respectively; and


Ref.EPM		is the Reference EPM associated with the wanted assignment.


This definition means that a separate Single Entry C/I Criterion/Limit needs to be associated with each Reference EPM of the “starting point Plan”.


A1.2.1	Definition of artificial Reference EPM for Culprit study purposes


In order to provide appropriate protection of the Plan assignments during the Culprit Study (i.e. no more than what was provided by any starting point Plan), the Reference situation of these Plan assignments should be updated as follows:


Assumptions:


R is the Reference EPM of the Starting point Plan as contain in the MSPACEG scenario/input file (e.g. could be calculated after the successful addition of each beam during Step 3 implementation)


E is the new and last calculated EPM as contained in the MSPACEG reference situation/output file.


NR is the New Reference EPM to be used to update the R value.


The definition of NR is done according to the following criteria:


If R < 0


if E < -10 Log[1-100.025(1-10(-R/10))]


NR = -10 Log[100.025(1-10(-R/10))+10(-E/10)]


else


NR = -10 Log[10(-R/10)100.025-10(-E/10)] + 10 Log(100.025-1)


end if


else


NR = E


end if


�
Annex 2


Software Automated Process implemented for Step 3


�


�
Annex 3


Software Automated Process implemented for Step 4


�


�
Annex 4


Example of Equivalent Antenna Gain as a combined functions of Space Station Transmit Antenna and Earth Station Receive Antenna


�


___________________


� Whenever the term “existing” is used in this document, it refers to notified assignments that 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.


� Sweden and Norway reserve their position on this paragraph.


� Syria reserves its position regarding this Section.


a) 	Editorial note: proposed for deletion as a consequence of section 4.4.2 above.


� Syria reserves its position on this note.


b) Editorial note: proposed for deletion since other preferred orbital positions, if any, are analysed if necessary under section 4.3.1 above.


*	Each Single Entry C/I limit is increased  by up to 1 dB in order to take into account the conversion imprecision due to approximations (e.g. no recalculation of the elliptical beam at the new orbital position).


**	Action not yet been implemented.


***	In particular since action A2 is not yet implemented.


a) Editorial note: proposed for deletion as a consequence of section 4.4.2 above.





____________________
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