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1	Introduction

JWP 10-11S reviewed GTE conclusions regarding Annex 7 of Appendix S30, and noted the request for studies made in the GTE-1 meeting report. This liaison statement provides responses to the requests for studies made in the GTE liaison statement on Annex 7 and the GTE-1 meeting report. The requested study items include the Annex 7 issues, criteria for interservice or interregional compatibility analysis, protection ratios for digital assignments, technical parameters for approach B, differences between the FSS DTH and the BSS, and the use of channel spacing different from the standard 19.18 MHz.

In addition to the direct responses to the issues raised by GTE, JWP 10-11S provides its understanding of the whole issue of Annex 7 specifically as it relates to the re-planning of the Broadcasting-Satellite Service Regions 1 and 3 Plan, and as it relates to protection criteria (power limits) in Annexes 1 and 4 of Appendix S30. 

2	Annex 7

2.1	Overview

JWP 10-11S understands that, in order to provide additional capacity to every administration or country in Regions 1 and 3 BSS Plan according to WRC-97 Resolution 532 directions, it is likely that additional "nominal" orbital positions will have to be added to the existing Plan depending on the planning approach used. The resulting loss of orbital space could affect Regions 2 or 3 GSO FSS access to the shared orbital arcs and frequency bands, and potentially violate the orbital limitations of Annex 7.

JWP 10-11S believes that the orbital limitations of Annex 7 constitute some sort of orbital allocation which refines the already existing frequency band allocation in Article S5. Annex 7 constitutes the means for allowing growth of the FSS in Region 2 uninhibited by the Plan in Regions 1 and 3, recognizing the equality of rights of the two services in their respective regions. The Annex 7 orbital limitations do not provide interference protection criteria for FSS and BSS networks sharing the same frequency bands, as these are given in Annexes 1 and 4 of Appendix S30. It is worth noting that the Annex 4 criteria for the protection of the BSS from interference caused by the FSS are independent of the Annex 7 orbital limitations, whereas the Annex 1 criterion for the protection of FSS from interference caused by the BSS is based on the assumption that there is a minimum separation of 2.5° between BSS and FSS space stations, as a result of the orbital limitation of Section 3, Part A of Annex 7. Consequently, JWP 10-11S has the following views on the specific requests made in Paragraphs 3, 4 and 5 of Section 2 of the liaison statement from the GTE.

2.2	Request for study concerning the orbital limitations in §§ 1 and 2 of Part A of Annex 7 

These limitations preclude the addition of orbital positions outside specified segments of the GSO arc for Region 1 and Region 2 respectively.

JWP 10-11S considers that removing these limitations may not be critical for successful re-planning exercises. The existence of criteria in Annexes 1 and 4 to protect the co-frequency operation of BSS and FSS networks does not justify per se the proposal to eliminate Annex 7.(See Attachment 1,  Documents WARC-77/166 and 216.)



2.3	Request for study concerning § 3 of Part A of Annex 7 present orbital position limitations

This limitation precludes the addition of orbital positions inside the GSO arc specified in § 1.

The existence of criteria in Annexes 1 and 4 to protect the co-frequency operation of BSS and FSS networks does not justify per se the proposal to eliminate § 3 of Part A of Annex 7. 

JWP 10-11S agrees that it is very relevant for GTE to question the impact of this limitation on its re-planning activity. Indeed, in order to increase the capacity for Region 1 Administrations, it may be necessary to use up more orbital locations in the arc between 37W and 10E. So actually the issue here is about adding nominal orbital locations in the Plan, and once these nominal positions have been added any new orbital position (resulting from the Application of Article 4) will still be subject to § 3 of Part A of Annex 7. The real problem here is for the GTE to develop guidelines for selecting new nominal orbital locations for Regions 1&3 without significantly destroying the present balance between the Regions 1&3 BSS and other services sharing the same orbital arcs and frequency bands. In this respect, JWP 10-11S identified the fundamental principles specified in Annex 1 of Resolution 532/PLEN-3 (WRC-97) to provide further guidance in the selection of new nominal orbital positions:

Ensure that the integrity of the Region 2 Plans and their associated provisions is preserved, by providing the same protection to the assignments contained in those Plans as now received under the relevant provisions of the Radio Regulations, and by not requiring more protection from assignments in the Region 2 Plans than that currently provided under the Radio Regulations.

Ensure compatibility between the broadcasting-satellite service in Regions 1 and 3 and services having allocations in the planned bands in all three Regions

JWP 10-11S therefore recommends that firstly, every effort to increase the capacity assigned in the Regions 1&3 Plan as requested by WRC-97 whilst complying with the orbital limitations of § 3 of Part A of Annex 7, should be made before addressing the possibility of not complying with the above Annex 7 orbital positions limitation.



2.4	GTE request for study concerning the reduction of e.i.r.p. note in § 3 of Part A of Annex 7

JWP 10-11S agrees that it is necessary to examine this e.i.r.p. reduction to determine whether it (or some smaller reduction) is still required in light of the general 5 dB reduction in the e.i.r.p. of BSS space station assignments included in the 1997 revision of the Regions 1 and 3 Plan. JWP 10�11S believes from a preliminary analysis, that the required reduction should be diminished from 8 dB to 3 dB provided it is clear that the basis for reduction is the already reduced 5 dB e.i.r.p. in the Plan. However, there may be a need for an adjustment factor to this 3 dB e.i.r.p. reduction, in order to account for those cases where WRC-97 changes to the Plan require. The applicable e.i.r.p. reduction in the above cases was elaborated by the RRB at its July meeting 

The other issue brought up by GTE which is the updating of Appendix S30 provisions in light of current BSS and FSS parameters is a very important one. JWP 10-11S believes that this issue will have to be addressed as a whole in order to appropriately review all the relevant provisions of Appendix 30, and not just in respect to the provisions of Annex 7 of Appendix 30. JWP 10-11S also believes that this issue may not be critical for the achievement of the objectives set forth in agenda item 1.19 of WRC-2000.

2.5	Summary on Annex 7 considerations with regard to re-planning

In conclusion, JWP 10-11S considers that the selection of new nominal orbital locations for the Regions 1 and 3 BSS Plan should not have any implications on whether or not to maintain Annex 7, but may have consequences on the Annex 1 sharing criteria which is based on a minimum separation between BSS and FSS space stations. JWP 10-11S is of the view that GTE should avoid as much as possible adding new nominal orbital positions to the Plan in the concerned arc of the GSO, because this will affect the balance between the BSS and the FSS sharing the same frequency bands in their respective regions.

This is also consistent with Section 5.4.3 of the IRG-2 Report in regard to sharing between Region 3 FSS and Region 1 BSS.

3	Criteria for interservice and interregional compatibility analysis

JWP 10-11S is of the view that the current protection criteria contained in Appendices S30 and S30A (Annexes 1 and 4) should again be used for carrying out these compatibility analyses, as this was already the case for the re-planning action at WRC-97. In addition, minimizing the number of situations where the sharing criteria are not met (thus reducing the number of assignments similar to those in Tables 2 and 3 in Article 11) should be a goal of any re-planning studies or future re�planning efforts.

4	Use of digital assignments for the re-planning studies.

JWP 10-11S considers that, if GTE chooses to assume digital assignments for its re-planning purposes, existing analogue assignments will need to be preserved (those notified and in operation in accordance with the provisions of Appendices S30 and S30A). It is however possible, to maintain multiple protection ratios during the re-planning studies.

Preliminary conclusions based on results of measurements conducted within JWP 10-11S indicate that a 27 MHz digital carrier requires an overall co-channel protection ratio value of about 20 dB, and this corresponds to a 3 dB relaxation of the current 23 dB protection ratio value.

In view of the above JWP 10-11S suggests that as a starting point, an overall co-channel protection ratio value of 20 dB (i.e. 21 dB for the downlink and 27 dB for the feeder link) to protect digital assignments, be used for re-planning studies pending confirmation by further studies and measurements which will be carried out in JWP 10-11S. However, it is important to note that GTE will need to carefully consider the use of reduced protection ratio values in conjunction with other parameters, as lower protection ratios may result in an availability reduction for the BSS link assignments.

5	Technical parameters for Approach B 

JWP 10-11S understands that it is no longer required to study the technical parameters that would apply for a re-planning based on approach B because of the decision made by IRG to discontinue further consideration of this approach.

6	Use of channel spacing different from the standard 19.18 MHz.

The technical implications of a channel configuration (spacing and bandwidth) significantly different from that of the current Regions 1 and 3 Plan will depend on the assumptions made on the types of carriers and transponders assumed for re-planning studies. These technical implications mostly pertain to the availability of protection criteria and interference calculation methods that would apply for the new channel configuration.

The interference calculation methods that would apply for digital carriers transmitted through a linear transponder are available in Recommendation BO.1293. Furthermore if it is assumed that the transponder filters exhibit a non-rectangular response, then it will be necessary to define additional planning parameters such as generic roll-off factors for the transponder filters.

At this point in time, JWP 10-11S has not studied interference calculation methods that would apply for digital carriers transmitted through a non linear transponder, which constitute the majority of BSS carriers in operation.

The interference calculation methods that would apply for analogue carriers are currently under study by JWP 10-11S, and the preliminary worse case approach that can be used as a starting point is provided as Attachment 2 to this liaison statement (10-11S/TEMP/47).

7	Direct-to-home transmission (DTH-FSS)/broadcasting-satellite service (BSS)

7.1	Background

The minutes of the final Plenary Meeting of WRC-97 requested the Inter-conference Representative Group (IRG):

	"to review the possibility of combining the direct-to-home transmission services by satellite and satellite broadcasting services in the planned and non-planned bands and its implication on the relevant Articles of the Radio Regulations."

As reported in Section 8 of the Report of the first meeting of the Group of Technical Experts (Document GTE 98-1/16(Rev.1)):

	"Initial discussions on this subject were held in Plenary sessions of GTE-1. However, although no contributions were available for consideration at GTE-1, it was noted that Question 247/11 is directly relevant to this subject. This Question is assigned to JWP 10�11S accordingly, the GTE requests that Special Rapporteur Group JWP 10-11S/SRG�1 carry out the studies described in the Question and report its conclusions to the GTE after review at the October 1998 meeting of JWP 10-11S."

The Special Rapporteur for 10-11S/SRG-1A received no contributions in response to the requested studies but JWP 10-11S did review one contribution which considered the fundamental question cited in Question 247/11:

	"What are the technical differences between the BSS and the FSS as a function of frequency and use, and should theses differences continue to require differences in the methods of treatment of the two services in the RR?"

On the basis of its review of this Question, JWP 10-11S drew the conclusions summarized below.

7.2	Conclusions

After a careful review of the current definitions of the BSS and FSS as provided in the Radio Regulations and of the various types of satellite applications that have been implemented in these two services, the following conclusions were drawn.

As presently defined, one particular application, TV programme distribution directly to the home or via a cable system, can be implemented in either services. But many other applications are unique to only one of the services. For example, unlike the FSS, the BSS includes transmission of digital radio programmes to portable and mobile receivers. And the FSS includes many applications, including VSATs, in which the transmissions are clearly not intended for the general public, and hence are not in the BSS.

In view of these distinctions and the continuing major differences in the regulatory constraints governing access to the orbit and spectrum in the two services, it is concluded that no useful purpose would be served by abandoning the present distinction between the FSS and the BSS and the methods of treatment of the two services in the Radio Regulations.

8	Need to maintain guardbands

JWP 10-11S is still studying the possibility of reducing the guardbands of the frequency bands covered by Appendices S30 and S30A. Additional information on this issue is contained in the CPM-97 Report.

Attachments: 

1	Doc. No.216 and Addendum 1 and Doc. No.166 from WRC-77 BSS Conference
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INTERNATIONAL TELECOMMUNICATION UNION����Document N° 216-E��BROADCASTING SATELLITE CONFERENCE�3 February 1977���Original: English��(Geneva, 1977)������

						WORKING GROUP 4B

Drafting GrouP 4B

INFORMATION CONCERNING THE POWER FLUX�DENSITY�LIMIT NECESSARY TO PROTECT THE FIXED�SATELLITE SERVICE IN REGION 2

1.	Introduction

The required power flux�density limit of � 138 dBW/m2/27 MHz is derived on the basis of protecting the most sensitive service likely to be implemented in the Fixed�Satellite Service in Region 2.

This value is further founded on the principles set forth in section [428A] of the Radio Regulations and Article 33, paragraph 131 of the International Telecommunication Convention. Simply stated, the orbit�spectrum resource is a limited natural resource that must be used efficiently and economically. It so happens that segments of the orbit which are being considered in the Plan for Regions 1 and 2 are also useful to Region 2. However, these orbital segments are only useful to Region 2 administrations if the power flux�density onto territories of Region 2 are limited.

Because the Plan will utilize the full allocation 11.7 � 12.5 GHz (Region 1) and 11.7 � 12.2 GHz (Region 3) at each orbital location east of about [37(W. longitude], the only way that Region 2 Fixed�Satellite Service satellites can utilize the orbital segment between [10( E. and 37( W. longitude] is to place the Region 2 satellites between the satellites of the Plan. With 6( spacing between satellites of the Plan it should be feasible to place two Region 2 fixed satellites in between adjacent broadcasting satellites. One possible spacing is 1( between fixed satellites and 2.5° between the fixed satellites and the broadcasting satellites of the Plan.

Further, because the Plan, by its very nature, forecloses the possibility of coordination on a case�by�case basis between the Fixed�Satellite Service of Region 2 and the  broadcasting satellites of the Plan, it is necessary to determine the power flux�density limit on the basis of the most interference sensitive service to be implemented in a Region 2 Fixed�Satellite Service system.�

To summarize, the value is derived on the following principles :

1.	equitable access to the orbit;

2.	minimum spacing of 2.5(;

3.	protection of the most sensitive service.

2.	Derivation

2.1	Assumptions:

1.	Single channel per carrier, pulse code modulation, phase shift keying (SCPC, PCM�PSK) is the most sensitive service to be protected;

2.	56 kbit/s is the bit rate (I/T);

3.	13 dB = bit�energy to noise density ratio required for 99.9 % of the time � EMBED Equation.2  ���;

4.	9.5 dB = rain attenuation margin;

5.	30 dB = single�entry carrier to interference power ratio;

6.	3.6 dB = single�entry reduction in interference due to 600 kHz peak�to�peak energy dispersal;

7.	200( k = noise temperature (clear weather) of Fixed�Satellite Service earth station;

8.	100 < D/( = ratio of the diameter of the Fixed�Satellite Service earth station antenna to the wavelength;

9.	3 dB = reduction in interference due to polarization mismatch (linear vs circular);

10.	0 dB = miscellaneous losses including pointing.

2.2	Power flux�density limit

As derived in the Annex, the power flux�density limit is given by,

	(2 = - 217.6 + 10 logT + � EMBED Equation.2  ���

	+ 25 log( + (pol + (( + (misc, dBW/m2		(1)

Substituting in the values of Section 2.1 and noting that (the value given includes the 9.5 dB rain margin),

	� EMBED Equation.2  ���		(2)

Equation (1) reduces to,

	(2 = - 148.0 + 25 log(, dBW/m2		(3)

	for ( = 2.5(,

	(2 = - 138.0 dBW/m2

2.3	Effect of earth station antenna diameter

As shown in equation (1), the required power flux-density limit is independent of earth station antenna diameter at least for D/( > 100. This constraint is met for antenna diameters greater than 2.5 metres.
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figure 1	Required orbital separation for SCPC, PCM-PSK



�ANNEX



1.	This Annex describes step�by�step the duration of equation (1) of the main document.

2.	A generally simpler approach to evaluating the received carrier to interference power ratio, C/I, is to work with both the desired and interfering power flux�density at  the earth station. This is to be contrasted with making detailed link calculations for both the victim and interfering system. Using the former approach, the desired carrier power at the output of the antenna and the interfering carrier power, also at the output of the antenna, may be expressed by :

		C = Aiso (1 G (o)		(1)

		I = Aiso (2 G (()		(2)

where,

		Aiso	=	� EMBED Equation.2  ���, m2 is the equivalent area of an isotropic antenna

		(1	=	the desired power flux�density, Watts/m2

		(2	=	the interfering power flux�density, Watts/m2

		G (o)	=	earth station antenna gain

		G (()	=	earth station antenna gain in the direction of the interfering transmitter

		(()	=	angular separation between the desired and interfering transmitters, degrees.

		The carrier to interference power ratio, C/I, becomes simply,

		� EMBED Equation.2  ���		(3)

3.	Because the required received carrier power will vary as a function of the amount of information (audio, telephony, multichannel FDM/FM, TV, etc.) and the modulation method used, it is convenient to have an equation which relates the required received carrier power to the amount of information being transmitted, one practical measure of the amount of information which can be received over a space channel is the ratio of the total received carrier power to the thermal noise power in a 1 Hz bandwidth, � EMBED Equation.2  ��� (Hz).

		This may be formulated simply as :

		� EMBED Equation.2  ���, Hz	(4)

where	K	=	Boltzman's constant, joules/deg. Kelvin

			T	=	earth station receiving system noise temperature referenced to the output of the antenna, deg. K

		Solving (4) for (1 G (o) and substituting in (3) yields:

		� EMBED Equation.2  ���		(5)

�

		Solving (5) for the interfering power flux�density, (2, yields:

		� EMBED Equation.2  ���, Watts/m2		(6)

Other factors which enter into (6) are the polarization mismatch, (pol, energy dispersal advantage (ED, and miscellaneous losses, antenna pointing, etc., (misc.

Taking these factors into account gives:

		� EMBED Equation.2  ���,		(7)

Equation (7) provides a very simple means to determine the allowable interfering power flux�density given:

	a)	T,	the earth station receiving system noise temperature,

	b)	C/(i,	the carrier�to�noise density to be protected,

	c)	C/I,	the single entry protection ratio,

	d)	G ((),	the antenna gait in the direction of the interfering transmitter.

It is noted that K is a constant and Aiso is dependent only on the carrier frequency (or wavelength) of the system being considered.

If it is assumed that the earth station antenna meets the criteria, � EMBED Equation.2  ��� > 100, then:

		10 log G (() = 32 � 25 log (, dB		(8)

			1( ( ( < 48(

Expressing equation (7) in dB, substituting values (in dB) for K and Aiso and substituting in equation (8) gives:

		(2 = - 217.6 + 10 log T + 10 log � EMBED Equation.2  ��� - 10 log � EMBED Equation.2  ��� + 25 log (

		+ (pol + (ED + (misc, dBW/m2		(9)

with the constant:

		1( ( ( < 48(		(10)







___________________
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INTERNATIONAL TELECOMMUNICATION UNION����Document N° 166-E��BROADCASTING SATELLITE CONFERENCE�27 January 1977���Original: English��(Geneva, 1977)������

						WORKING GROUP 4B

Sub�GrouP 4B2

INTERREGIONAL SHARING

1.	Introduction

This document has been written to serve as a working paper for Working Group 4B2. An example is developed which is particularly developed for the sharing problem between the Broadcasting-Satellite Service in Region 1 and the Fixed�Satellite Service in Region 2. The problem is presented parametrically in Figure 1.

2.	Maximum PFD from a BSS (Region 1 or 3) interfering with a FSS (Region 2)

The maximum power flux�density (pfd) from a Broadcasting Satellite (BSS) in Region 1 or 3 interfering with a Fixed Satellite (FSS) in Region 2 is given by:

1)	PFDMAX.INT = - 103 dBW/m2 + A + B

			A	=	ratio of beam centre to service area edge

				=	3 dB

			B	=	atmospheric attenuation factor

				=	2 dB

thus

2)	PFDMAX.INT	 = - 98 dBW/m2

Corresponding to a maximum value of 65 dBW for BSS beam centre e.i.r.p.

3.	Maximum PFD from a BSS (Region 1) interfering with a FSS (Region 2)

Considering a minimum geographic separation between service areas in Region 1 and Region 2 of 4.8 degrees, for BSS (Region 1) beamwidth of between 1.6 and 5 degrees, gives an isolation at the BSS satellite antenna of approximately 25 dB. The maximum interfering pfd from a BSS (Region 1) into a FSS each station (Region 2) would therefore be �123 dBW/m2. This value is plotted in Figure 1 as curve B.

4.	Isolation due to polarization

Assuming that the FSS in Region 2 will use linear polarization and the BSS in Region 1 uses circular polarization, a maximum isolation of 3 dB can be achieved. For this example, the maximum interfering pfd from a BSS (Region 1) into an FSS earth station (Region 2), accounting for polarization isolation is therefore �126 dBW/m2. This is plotted as curve C in Figure 1.

5.	Summary of maximum interfering PFD from a BSS (Region 1) into an FSS (Region 2)

Three lines are plotted for the interfering pfd from a BSS (Region 1) as follows:

A)	�119 dBW/m2 corresponding to the example presented in Document 7 Addendum 3.

B)	�123 dBW/m2 corresponding to the example of Section 3.

C)	-126 dBW/m2 corresponding to the same example as B) above with 3 dB polarization isolation assumed.

In each case 25 dB is assumed for BSS satellite isolation corresponding to a service area separation of 4.8 degrees.

6.	FSS (Region 2) maximum acceptable interference

Figure 1 gives a parametric presentation of 6 types of FSS systems in terms of maximum acceptable interference (pfdM.A.I.) as a function of angular separation between the BSS and FSS satellites. The curves are labelled a. through f. and are derived as follows:

-	Curve c. is derived for an FSS digital link with the following assumptions:

	� EMBED Equation.2  ���	=	35 dB

	T	=	200(K

	GON	=	53 dB

	G(o)	=	32 - 25log( ( 1( ( 48(

	� EMBED Equation.2  ���	=	15 dB

	DATA RATE = 10 Mbit

	PFDM.A.I. = - 145 + 25log( dBW/m2 1°( ( ( 48(

-	Curve e. is derived from c. assuming a 10 dB increase in � EMBED Equation.2  ��� for a decrease of 10 dB in data rate.

-	Curve f. is assumed to be representative of SCPC on a 56 kbit data link. Curve f. is derived from curve c. with the following changes:

	� EMBED Equation.2  ��� is reduced by approximately 5 dB

�	� EMBED Equation.2  ��� is increased by approximately 5 dB

	Energy dispersal factor added of 3.6 dB (Document DL/10)

	Bit rate decreases by approximately 23 dB

	Net change is approximately 10 dB

-	Curve d. is the example presented in Document 7, Addendum 3.

-	Curve a. is derived from curve c. assuming a net decrease of 4 dB. This value is obtained from the difference between a 10 dB reduction in � EMBED Equation.2  ��� due to the 10 dB increase in data rate and a 6 dB factor due to the increased bandwidth.

-	Curve b. represents a reduction in � EMBED Equation.2  ��� from 39 to 35 and is derived from curve d.

-	Curve d. is derived from a value of �131 dBW/m2 for the wanted FSS pfd at the service area edge. The value �131 dBW/m2 is derived as follows:

	e.i.r.p.MAIN BEAM = 38 dBW

	With spreading loss of �163 dBW/m2 and a 4 dB ratio between beam centre and service area edge leads to a value of �129 dBW/m2. Finally, incorporating a 2 dB factor for antenna pointing losses and satellite motion leads to the value �131 dBW/m2 as indicated above.

7.	Use of Figure 1

To illustrate the use of Figure 1, two examples are given of the required separation between a BSS (Region 1) satellite and an FSS (Region 2) satellite.

Example 1:

The intersection of curve A. and curve d. indicate a required satellite separation of 16 degrees as shown in Figure 1. This is the case presented in Document 7, Addendum 3.

Example 2:

The intersection of curve C. and curve b. indicate a required satellite separation of approximately 6 degrees as shown in Figure 1. This example reflects the changes made at the last meeting of Working Croup 4B2.

�PARAMETRIC PRESENTATION OF INTERREGIONAL�SHARING - REQUIRED ORBITAL SEPARATION

� EMBED Word.Picture.6  ���

figurE 1

Angular separation in degrees between a Fixed Satellite�and a Broadcasting Satellite operating on the same frequency

___________________
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Joint Working Party 10-11S

Draft Modification of REPORT ITU-R BO.[10-11S/R2]

interference Calculation Methods

2	Appendices 30 and 30A protection ratios and methodology

2.1	Protection ratios and methodology applied prior to WRC-97�

2.1.1	Applicable protection ratios prior to WRC-97

The current PRs defined in Appendix 30 of the RR come from Section 3.1.1 of Report 634-4 [11] which presents the protection masks used for the planning of BSS Plans for Regions 1 and 3 (Figure 1a curve B of Report 634-4) and Region 2 (Figure 1b of Report 634-4).

For Regions 1 and 3, PRs are:

–	31 dB for the co-channel;

–	15 dB for the lower and upper adjacent channels with 19.18 MHz centre frequency separation.

These PRs correspond to standard PAL/SECAM FM TV signals with frequency deviation of 13.5 MHz/V and energy dispersal of 600 kHz peak to peak.

For Region 2, PRs are:

–	28 dB for the co-channel;

–	13.6 dB for the first lower and the first upper adjacent channels with 14.58 MHz centre frequency separation;

–	-9.9 dB for the second lower and the second upper adjacent channels with 29.16 MHz centre frequency separation.

These PRs correspond to standard NTSC FM TV signals with frequency deviation of 13.5 MHz/V and energy dispersal of 600 kHz peak to peak.

2.1.2	Calculation of EPM/OEPM for cases involving only analogue signals

For the assessment of the interference situation in Regions 1 and 3, the BR calculates the Equivalent Protection Margin (EPM):

�EMBED Equation.2���

The same calculation is made for Regions 1 and 3 feeder links based on a co-channel PR of 40 dB and an adjacent channel PR of 21 dB.

For the assessment of the overall link interference the OEPM calculation for Regions 1 and 3, the method from Appendix 30A, Annex 3, item 1.12, could be used in the future revisions of Plans by WRC-97.

For the assessment of the interference situation in Region 2, the BR calculates the Overall Equivalent Protection Margin (OEPM):



� EMBED Equation.2  ���

�EMBED Equation.2���

Details of how the wanted signal power (C) and the unwanted signal power (I) are calculated can be found in the MSPACE software manual.

Any assignment is considered as an affected assignment if a proposed modification/addition to a Plan degrades the reference EPM or OEPM, if it was positive, to a value less than -0.25 dB, or degrades the reference EPM or OEPM, if it was negative, by more than 0.25 dB. 

2.1.3	Calculation of EPM/OEPM for cases involving both analogue and digital signals

With the advent of digital broadcast TV systems, there is an evident need for a model to predict the interference arising from, and affecting, digital TV carriers. Further information on these digital TV systems can be found in reference [28].

During the October 1993 WP 10-11S meeting a provisional model was provided to the BR in order to assess interference from digital carriers into standard analogue carriers.

This model is based on the principle that for proposed digital systems, all interference to analogue systems comes from the overlapping bandwidth and thus is perceived as co-channel interference, and therefore has to be compared with the co-channel protection ratio applicable to the Plan.

Since the power spectrum of the digital systems is essentially flat, the interference power, taking the applicable discrimination factors into account (e.g. off-axis antenna, polarization, satellite beam, ...), is found by multiplying the ratio, of the overlapping bandwidths to the necessary bandwidth of the proposed system, by the total channel power.

The contribution to the EPM or OEPM due to digital signal is then the summation of the difference in decibels between the co-channel carrier to interference power ratio or overall co�channel carrier to interference power ratio thus calculated and the co-channel protection ratio.

The EPM or OEPM including contributions from other carriers or other signals is given below.

For the purpose of calculation, we assume in the following that new digital TV carriers, noted DTV, are transmitted in the Plans of Appendices 30 and 30A with a "squared" shape bandwidth of B MHz.

Suppose that:

–	IDtv is the total power level of a new digital carrier;

–	b MHz is the overlapping bandwidth of this digital carrier into a wanted analogue carrier bandwidth;

–	B is the necessary bandwidth of the interfering carrier (DTV),

then the resulting interference created by a digital carrier into a wanted analogue carrier is assumed to be:

iDtv = IDtv - 10 Log(B/b) - K

where K is a positive weighting coefficient depending on the type of the digital carrier, the modulation parameters of the wanted analogue carrier (type of signal, frequency deviation, lower or upper side of the channel), and the separation between centre frequency of each carrier.

It is assumed that K is a positive value and K=0 corresponds to the worst case, but the K coefficient needs to be determined by simulations and/or experimental measurements, and organizations are urged to carry out those simulations and/or measurements and report the finding to the ITU-R. Further discussion on the factor K is given in Section 3.1.

Then, the EPM for a wanted analogue carrier in Regions 1 and 3 Plans (Appendices 30 and 30A), taking into account interfering digital carriers, becomes:

�EMBED Equation.2���

In the same considerations, the new OEPM for a wanted analogue carrier in Region 2 Plans (Appendices 30 and 30A) becomes:

�EMBED Equation.2���

where:

� EMBED Equation.2  ���and �SYMBOL 197 \f "Symbol"� denote the usual (C/I)-1 summation

k, m, n are respectively the numbers of the co-channel, the lower and the upper adjacent channel interfering analogue carriers

p, q are respectively the numbers of the second lower and the second upper adjacent channel interfering analogue carriers, in case of Region 2 Plans

ro is the numbers of the digital carriers having overlap bandwidth with the wanted analogue carrier bandwidth

Icc, Ilac, Iuac are respectively the interference levels of the co-channel, the lower and the upper adjacent channel interfering analogue carriers

Islac, Isuac are respectively the interference levels of the second lower and the second upper adjacent channel interfering analogue carriers, in case of Region 2 Plans

iDtv are the interference levels created by digital carriers

PRcc, PRlac, PRuac are respectively the protection ratio values established for the co�channel, the lower and the upper adjacent channels to protect analogue carriers

PRslac, PRsuac are respectively the protection ratio values established for the second lower and the second upper adjacent channels to protect analogue carriers, in case of Region 2 Plans

C is power level of the wanted analogue carrier

Following the October 1993 WP 10-11S meeting, this model (with K=0) has been implemented in the MSPACE software. 

In addition, a new difficulty was identified by the BR in a case where the proposed addition to the Plan contains frequency assignments with 33 MHz bandwidth and channel spacing different from that included in the Plan. The above results on the possibility to have overlapping bandwidth and therefore interference from/to proposed modifications/additions having second adjacent channels in Regions 1 and 3 Plans with 33 MHz bandwidths.

Finally, the group noted that the assumptions made to develop the MSPACE ITU software, based on fixed frequency plans, protection ratios and technical parameters, need to be updated to assess the interference between the standard and non-standard assignments. A way to solve this problem could be to apply in the software the exact protection ratio value provided by existing, updated or new protection masks associated to each different type of assignment and frequency offset. In the case of updated or new protection masks, the decision of WRC-97 is necessary.

In summary, WP 10-11S was able during its November 1994 meeting to provide the BR with the following guidance to calculate interference between assignments in the BSS plans subject to Appendices 30 and 30A and systems using characteristics different from those used for development of the plans:

Analogue > Analogue

The BR should continue to consider analogue transmissions with different channel centre frequencies (within +/-10 MHz) and/or different bandwidths and/or different frequency deviations as standard transmissions for the purpose of determining their effect into standard transmissions and for establishing their reference margins.

Analogue > Digital

The BR should continue to assume that digital carriers are standard analogue for the purpose of determining the way they are affected by analogue carriers and for establishing their reference margins.

Digital > Analogue

The BR should determine the effect of digital transmissions into analogue transmissions using the power in an adjacent digital channel which overlaps with the wanted bandwidth of an analogue channel considering it to be co-channel with the wanted channel, using the equation given previously with K=0 representing the worst case. The reference margins should also be determined using this formula. Again, K=0 corresponds to the worst case.

Digital > Digital

The BR should for determination of digital interference to a digital wanted carrier, consider it as if it was digital interference to an analogue channel. For calculation of the reference margins for a wanted digital signal see the above text regarding digital interference to analogue channels.

WP 10-11S considered a contribution from France [2] which contains generic interference calculation method that is able to deal with all the above cases of interference and thus has decided to incorporate this method in the Preliminary Draft New Recommendation on "Protection masks and associated interference calculation methods to be used within Appendices 30 and 30A Plans of the Radio Regulations" [3].

WP 10-11S proposes therefore to apply this method for assessing the EPM on both the up and down links as well as for assessing the OEPM in all the three Regions.

 [Note to the Editor: From here onwards, all the following text is new text.]

2.2	Protection ratios and methodology applied following WRC-97 decisions

2.2.1	Applicable protection ratios

For the Regions 1 and 3 Plans, the PRs adopted by the WRC-97 Conference are as follows.

For assignments of type AE or PE� (i.e. assignments notified, brought into use and for which the date of bringing into use has been confirmed to the Bureau prior to WRC-97):

–	31 (downlink ) and 40 dB (feeder-link) co-channel PRs;

–	15 dB (downlink ) and 21 dB (feeder-link) lower and upper adjacent channels PRs in the case of 27 MHz frequency bandwidth and 19.18 MHz centre frequency separation between adjacent channel.

For the other assignments of type A or P2:

–	24 dB (downlink) and 30 dB (feeder-link) co-channel PRs;

–	16 dB (downlink) and 22 dB (feeder-link) lower and upper adjacent channels PRs in the case of 27 MHz frequency bandwidth and 19.18 MHz centre frequency separation between adjacent channel.

For the Region 2 Plan, the PRs were not modified by WRC-97 and thus remains those mentioned in section 2.1.1 above in the case of 24 MHz frequency bandwidth and 14.58 MHz centre frequency separation between adjacent channel.

2.2.2	Treatment of both analogue and digital signals

For the assessment of the interference situation in the Regions 1 and 3 Plans, WRC-97 confirmed the use of EPM calculation method. For the assessment of the interference situation in the Region 2 Plan, which was not on the agenda of WRC-97, OEPM calculation method continues to be applicable.

In adopting new versions of Annexes 5 and 3 to Appendices 30/S30 and 30A/S30A respectively, WRC-97 instructed the Bureau to treat the assignments using bandwidths and/or channel spacing different from those specified in these Annexes (sections 3.5.1, 3.8 of Annex 5 and section 1.7 of Annex 3) in accordance with applicable ITU-R Recommendations for protection masks, when available. Also, in the absence of such Recommendations, the Bureau shall use the worst-case approach as adopted by the Radio Regulations Board.

In the case of interference from digital assignments using bandwidths and/or channel spacing different from those specified in these Annexes, the Bureau has implemented the methodology described in Section 2.1.3 above, which is now also included in Recommendation ITU-R BO.1293.

However, in the case of interference from analogue assignments using bandwidths and/or channel spacing different from those specified in these Annexes, the interference calculation methods used so far by the Bureau, in accordance with advice provided by JWP 10-11S (NOTE TO THE DIRECTOR, RADIOCOMMUNICATION BUREAU, November 1994), as mentioned in section 2.1.3 above, is not the worst-case approach as required by WRC-97 and may lead to the following undesirable results:

•	completely ignoring interference in Regions 1 and 3 Plans when the assigned (centre) frequency of the interfering emission falls in the second adjacent channel as shown in Figure 1 (cases 1.1, 1.2, 1.3) of Annex 2 to [30];

•	calculation of the interference in cases where there is no overlap as shown in Figure 2 (cases 2.1, 2.2, 2.3) of Annex 2 to [30];

•	overestimating the interference level as shown in Figure 3 (cases 3.2, 3.3) of Annex 2 to [30];

•	underestimating the interference level as shown in Figure 3 (case 3.1) of Annex 2 to [30].

To allow the Bureau to treat Article 4 submissions with parameters different from those described in Annexes 5 and 3 to Appendices 30/S30 and 30A/S30A, new Rules of Procedure relating to sections 3.5.1 and 3.8 of Annex 5 to Appendix 30/S30 and 1.7 of Annex 3 to Appendix 30A/S30A have been adopted by the Radio Regulations Board at its 12th meeting (20-24 April 1998).

These new Rules contain references to the worst case approach described below (see also Annex 1 to [30]). This worst case approach will be applied provisionally for all Regional BSS Plans to deal with interference from analogue assignments until the relevant ITU-R Recommendations become available as required by WRC-97.

2.2.2.1	Description of the "analogue" worst case approach

The worst case approach is based on the consideration of:

a)	the variation of the relative protection ratio in dB as a linear function of the overlapping bandwidth. This relative protection ratio is the difference between the co-channel protection ratio and a protection ratio at a given frequency spacing. It has a purpose similar to the adjustment factor described in ITU-R Rec. BO-1293, but with an opposite sign.

b)	The first standard adjacent channel relative protection ratios of -8 dB (feeder-link and downlink "non-existing"� assignments), -19 dB (feeder-link "existing"� assignments)�and -16 dB (downlink "existing"2 assignments) in the case of the Regions 1 and 3 Plans, and of -14.4 dB in the case of the Region 2 Plan.

	These relative protection ratios are the difference between the co-channel and the adjacent channel protection ratios, for frequency spacing of 19.18 MHz (Regions 1 and 3 Plans) and 14.58 MHz (Region 2 Plan), and frequency bandwidths of 27 MHz (Regions 1 and 3 Plans) and 24 MHz (Region 2 Plan), for both the interfering and the wanted channels (i.e. an overlapping bandwidth of 7.82 MHz (Regions 1 and 3 Plans) and 9.42 MHz (Region 2 Plan).

c)	The relative protection ratio of -37.9 dB for the second standard adjacent channel in the case of the Region 2 Plan.

	These relative protection ratio is the difference between the co-channel and the adjacent channel protection ratio, for a frequency spacing of 29.16 MHz and a frequency bandwidth of 24 MHz for both the interfering and the wanted channels (i.e. an "equivalent overlapping bandwidth" of -5.16 MHz),

d)	The shapes of the WARC-77 and RARC-SAT-83 protection masks provided respectively in Figures 1 of Annex 6 and Figure 6 of Annex 5 of Appendix 30/S30, i.e.:

1)	a flat part, corresponding to a frequency spacing where the plateau part� of the interfering signal still overlaps with the plateau part1 of the wanted signal, and

2)	a variation of the relative protection ratio as a linear function of the overlapping bandwidth which is also a linear function of the frequency spacing.

In the following sub-sections, it is further assumed that:

Fi, and Fw are the centre frequency values in MHz of the interfering and wanted channels respectively,

Bi, and Bw are the frequency bandwidths in MHz of the interfering and wanted channels respectively,

Ov is the overlapping bandwidth in MHz between the wanted and interfering channels,

fo is the frequency spacing/difference in MHz between the wanted and interfering channels,

RelPR is the relative protection ratio in dB used to protect the wanted channel against the interfering channel,

and that the overlapping bandwidth Ov is defined by: Ov = (Bi + Bw) / 2 - | Fi - Fw |

2.2.2.1.1	In the case of type "A" or "P"� assignments in the Regions 1 and 3 feeder-link or downlink Plans:

a)	The frequency spacing/difference limit fol1 corresponding to the limit of the flat part of the protection mask can be expressed as follows, in the case of the Regions 1 and 3 Plan:

fol1 = 7 * (Bi + Bw) / 27

assuming that flat part of the protection mask provided in Figure 1 of Annex 6 of Appendix 30 is based on two identical interfering and wanted analogue signals using 27 MHz and having a plateau part1 of 10 MHz in the case of the relative protection ratio of 0 dB and of about 14 MHz in the case of the relative protection ratio of 7 dB below.

E.g. in the standard analogue case where Bi=Bw=27MHz, fol1 = 14 MHz.

The overlapping bandwidth limit Ovl corresponding to this frequency spacing limit fol1 can be expressed as follows:

Ovl = 13 * (Bi + Bw) / (2 * 27) in the case of a wanted analogue signal

E.g. in the standard analogue case where Bi=Bw=27MHz, Ovl = 13 MHz.

The above formula which defines the width of the flat part of the protection mask results in a wider plateau than that of the WARC-77 mask. This formula has been chosen because it is in accordance with the interference effect produced in this part of the mask by the increase of the peak-to-peak frequency deviation of both the wanted and interfering signals which is an implicit consequence of the adoption of reduced co-channel protection ratios by WRC-97 (i.e. 30/24 dB instead of 40/31 dB respectively for the feeder-link and downlink Regions 1 and 3 Plans).

However, although it might not be necessary to have such a wide plateau, for simplicity and to be consistent with the worst case approach, the width of the plateau was derived from the WARC-77 protection mask at the -7 dB relative protection ratio level.

The width of the plateau resulting from the above definition in the case of signals with different bandwidths, either wider or narrower, varies in the same direction as that indicated by the results of the available measurements: i.e. the plateau is wider in the case of wider bandwidth signals and narrower in the case of narrower bandwidth signals.

b)	The linear variation of the relative protection ratio as a function of the overlapping bandwidth is defined considering that this function f(x) = a*x + b must pass through the following two points:�(Ovl MHz, 0 dB) and (7.82 MHz, -8 dB)

0 = a * Ovl + b, and

-8 = a * 7.82 + b

c)	The resulting relative protection ration RelPR can be expressed as a function of the overlapping bandwidth Ov as follows:

RelPR = 0	(dB)	for	Ovl	<	Ov

RelPR = - 8 * (Ov - Ovl) / (7.82 - Ovl)	(dB)	for	0	<	Ov	(	Ovl

d)	Treatment of adjacent channels not overlapping with the wanted channel:

In the case where the nominal bandwidths of the interfering and the wanted channels do not overlap, two options can be used, either:

a)	as for the digital approach, do not calculate a "second" adjacent channel interference, or

b)	calculate a "second" adjacent channel interference effect.

It was felt that for some combinations of non-standard centre frequencies and bandwidths the protection masks might need to be extended to cover the likelihood of a "second" adjacent channel interference effect. However, this required further studies.

e)	The linear function described above can also be expressed as a linear function of the frequency spacing fo as follows:

RelPR = - [8 * (14 * (Bi + Bw) / (2 * 27) - |fo|)] / (7.82 - Ovl)	(dB)

The above formula which defines the slope of the protection mask produces a less steep slope than that of the WARC-77 mask. It has been chosen because it is in accordance with the effect produced on this part of the mask by the increase of the peak-to-peak frequency deviation of both the wanted and interfering signals which is an implicit consequence of the adoption of a reduced co-channel protection ratio by WRC-97.

2.2.2.1.2	In the case of type "AE" or "PE"� assignments ("existing" assignments) in the Regions 1 and 3 feeder-link or downlink Plans

a)	The frequency spacing/difference limit fol1 corresponding to the limit of the flat part of the protection masks can be expressed as follows, in the case existing systems in the Regions 1 and 3 feeder-link or downlink Plans:

fol1 = 5 * (Bi + Bw) / 27

assuming that the flat part of the protection mask provided in Figure 1 of Annex 6 of Appendix 30 is based on two identical interfering and wanted analogue signals using 27 MHz and having a plateau part� of 10 MHz in the case of the relative protection ratio of 0 dB.

E.g. in the standard analogue case where Bi=Bw=27MHz, fol1 = 10 MHz.

The overlapping bandwidth limit Ovl corresponding to this frequency spacing limit fol1 can be expressed as follows:

Ovl = 17 * (Bi + Bw) / (2 * 27) in the case of a wanted analogue signal

E.g. in the standard analogue case where Bi=Bw=27MHz, Ovl = 17 MHz.

As with other non-standard cases, the width of the plateau resulting from the above definition in the case of signals with different bandwidths, either wider or narrower, varies in the same direction as that indicated by the results of the available measurements: i.e. the plateau is wider in the case of wider bandwidth signals and narrower in the case of narrower bandwidth signals.

b)	The linear variation of the relative protection ratio as a function of the overlapping bandwidth is defined considering that this function f(x) = a*x + b must pass through the following two points:�(Ovl MHz, 0 dB) and (7.82 MHz, -19 dB), in the case of existing systems in the feeder-link Plan, and

(Ovl MHz, 0 dB) and (7.82 MHz, -16 dB), in the case of existing systems in the downlink Plan

b.1)	In the case of the feeder-link Plan, the resulting function is thus defined as follows:

0 = a * Ovl + b, and

-19 = a * 7.82 + b

b.2)	In the case of the downlink Plan, the resulting function is thus defined as follows:

0 = a * Ovl + b, and

-16 = a * 7.82 + b

c)	The resulting relative protection ration RelPR can be expressed as a function of the overlapping bandwidth Ov as follows:

c.1)	In the case of "existing systems in the feeder-link Plan":

RelPR = 0	(dB)	for	Ovl	<	Ov

RelPR = - 19 * (Ov - Ovl) / (7.82 - Ovl)	(dB)	for	0	<	Ov	(	Ovl

The slope of the protection mask defined by the second formula above, is steeper than that of the WARC-77 mask. It has been chosen because it is in accordance with the decision taken at the WARC-ORB-88 Conference to have a higher difference between the co-channel and the first adjacent-channel protection ratios in the case of the feeder-link Plan (40-21 = 19 dB) than in the case of the downlink Plan (31-15 = 16 dB).

The feeder-link co-channel protection ratio of 40 dB was justified by the limitation of the effect of the feeder-link path into the downlink path, which should produce a reduction of 0.5 dB into the downlink co-channel protection ratio of 31 dB, as mentioned in Section 3.2 of Annex 3 of Appendix 30A/S30A.

Nevertheless, the WARC-ORB-88 Conference decided not to apply the same reduction for the first adjacent channel, which means that a relaxed protection against interference from this first adjacent channel was assumed.

c.2)	In the case of the downlink Plan:

RelPR = 0	(dB)	for	Ovl	<	Ov

RelPR = - 16 * (Ov - Ovl) / (7.82 - Ovl)	(dB)	for	0	<	Ov	(	Ovl

d)	Treatment of adjacent channels not overlapping with the wanted channel:

In the case where the nominal bandwidths of the interfering and the wanted channels do not overlap, two options can be used, either:

a)	as for the digital approach, do not calculate a "second" adjacent channel interference, or

b)	calculate a "second" adjacent channel interference effect.

It was felt that for some combinations of non-standard centre frequencies and bandwidths the protection masks might need to be extended to cover the likelihood of a "second" adjacent channel interference effect. However, this required further studies.

e)	The linear function described above can also be expressed as a linear function of the frequency spacing fo as follows:

e.1)	In the case of the feeder-link Plan:

RelPR = - [19 * (10 * (Bi + Bw) / (2 * 27) - |fo|)] / (7.82 - Ovl)	(dB)

e.2)	In the case of the downlink Plan:

RelPR = - [16 * (10 * (Bi + Bw) / (2 * 27) - |fo|)] / (7.82 - Ovl)	(dB)

2.2.2.1.3	In the case of assignments in the Region 2 Plan

a)	The frequency spacing/difference limit fol1 corresponding to the limit of the flat part of the protection mask can be expressed as follows, in the case of the Region 2 Plan:

fol1 = 8.36/2 * (Bi + Bw) / 24 = 4.18 * (Bi + Bw) / 24

assuming that flat part of the protection mask provided in Figure 6 of Annex 5 of Appendix 30 is based on two identical interfering and wanted analogue signals using 24 MHz and having a plateau part� of 8.36 MHz in the case of the relative protection ratio of 0 dB.

E.g. in the standard analogue case where Bi=Bw=24 MHz, fol1 = 8.36 MHz.

The overlapping bandwidth limit Ovl1 corresponding to this frequency spacing limit fol1 can be expressed as follows:

Ovl1 = (24-8.36) * (Bi + Bw) / (2 * 24) in the case of a wanted analogue signal

E.g. in the standard analogue case where Bi=Bw=24 MHz, Ovl = 15.64 MHz.

The width of the plateau resulting from the above definition in the case of signals with different bandwidths, either wider or narrower, varies in the same direction as that indicated by the results of the available measurements: i.e. the plateau is wider in the case of wider bandwidth signals and narrower in the case of narrower bandwidth signals.

b)	The first linear variation of the relative protection ratio as a function of the overlapping bandwidth is defined considering that this first function f1(x) = a1*x + b1 must pass through the following two points from the formulae associated to Figure 6 of Annex 5 of Appendix 30:�(Ovl1 MHz, 0dB) and (Ovl2 MHz, -12.46 dB), where Ovl2 = (24-12.87) * (Bi + Bw) / (2 * 24)

0 = a1 * Ovl1 + b1, and

-12.46 = a1 * Ovl2 + b1

c)	Similarly, the second linear function f2(x) = a2*x + b2 must pass through the following two points: (Ovl2 MHz, -12.46 dB) and (Ovl3 MHz, -22.12 dB),�where Ovl3 = (24-21.25) * (Bi + Bw) / (2 * 24)

-12.46 = a2 * Ovl2 + b2

-22.12 = a2 * Ovl3 + b2

d)	Similarly, the third linear function f3(x) = a3*x + b3 must pass through the following two points: (Ovl3 MHz, -22.12 dB) and (Ovl4, -37.94 dB), where Ovl4 = (24-29.16) * (Bi + Bw) / �(2 * 24)

-22.12 = a3 * Ovl3 + b3

-37.94 = a3 * Ovl4 + b3

e)	The resulting relative protection ration RelPR can be expressed as a function of the overlapping bandwidth Ov as follows:

RelPR = 0	(dB)	for	Ovl1	<	Ov

RelPR = - 12.46 * (Ov - Ovl1) / (Ovl2 - Ovl1)	(dB)	for	Ovl2	<	Ov	(	Ovl1

RelPR = - (22.12-12.46) * (Ov - Ovl2) / (Ovl3 - Ovl2)-12.46	(dB)	for	Ovl3	<	Ov	(	Ovl2

RelPR = - (37.94-22.12) * (Ov - Ovl3) / (Ovl4 - Ovl3)-22.12	(dB)	for	Ovl4	<	Ov	(	Ovl3

f)	Treatment of "third" adjacent channels:

It was felt that for some combinations of non-standard centre frequencies and bandwidths the protection masks might need to be extended to cover the likelihood of a "third" adjacent channel interference effect. However, this required further studies.

The slope of the mask resulting from the above definition in the case of signals with different bandwidths, either more or less steep, varies in the same direction as that indicated by available measurements: i.e. the slope is less steep in the case of wider bandwidth signals and steeper in the case of narrower bandwidth signals.

2.2.2.2	Implementation of the "analogue" worst case approach

The "analogue" worst case approach described in section 2.2.2.1 above can be implemented in one of two ways for the purpose of calculating EPM and/or OEPM values.

One method is to apply the formulae described under section 2.1.3 above with the following adjustments:

�EMBED Equation.2���

�EMBED Equation.2���

In these formulae, the value of the relative protection ratio RelPR, which is always negative, is obtained from the formulae expressed under either paragraph 2.2.2.1.1 e) or paragraph 2.2.2.1.2 e) or paragraph 2.2.2.1.3 e) above, according to the case.

It worth mentioning that this first method is the one which has been implemented in the MSPACEG software.

Alternatively, the "analogue" worst case approach can also be implemented by applying the more general methodology described in Section 3 of Annex 2 to Recommendation ITU-R BO.1293, i.e.:

		� EMBED Equation.2  ���

		� EMBED Equation.2  ���

where:

	m:	number of interfering carriers on the feeder-link

	n:			number of interfering carriers on the downlink

	fo:			frequency offset between the centre frequencies of the wanted carrier and one interfering carrier; a positive or negative value (MHz)

	D ( fo):	difference (dB) between the appropriate protection mask's value with no frequency offset (i.e. the centre value at 0 MHz) and the protection mask's value with a frequency offset of fo MHz.

In this case, the value of D ( fo) corresponds to the opposite value of the relative protection ratio RelPR, which is obtained from the formulae expressed under either paragraph 2.2.2.1.1 e) or paragraph 2.2.2.1.2 e) or paragraph 2.2.2.1.3 e) above, according to the case.

2.3	Calculation of C/I levels in the case of grouped assignments

2.3.1	General Application of the Group Concept in C/I calculations

In addition to the calculation methodology and formulae set out in the previous sections, a qualification on the calculation method is applied for cases where the calculation involves assignments for which the group concept has been applied.

Under item 4.3.1.1 of the Rules of Procedure for Appendix S30 (and 4.2.1.1 for Appendix S30A) the group concept required that "…in the interference calculation to assignments that are part of the group, only the interference contribution from assignments that are not part of the same group are to be considered. On the other hand, for the interference calculation from assignments belonging to a group into assignments that are not part of the same group, only the worst interference contribution from that group is to be taken into consideration."

2.3.2	Treatment of adjacent channel interference effects within groups in the Regions 1 and 3 and Region 2 BSS Plans

The calculation of C/I in cases where the same channel of several different beams which are included in a group is dealt with as described above. Similarly, where a group includes different channels, the calculation of C/I for assignments that are external to the group follows the procedure described above. However, for cases where there are adjacent channels� in the group, the calculation of C/I for channels within the group is dependent on the use, or not, of clustering and beam identifications (beamnames) that are used for beams of the cluster.

The procedure that is followed has been described in Document [31]. It is summarised in the tables shown below:

�SUMMARY OF TREATMENT OF INTERNAL �ADJACENT CHANNEL INTERFERENCE 

IN GROUPS AND CLUSTERS 

Regions 1 and 3

��clustered assignments 

�����which include beams with identical beam names�which do not include beams with identical beam names�assignments which are not part of a cluster

���grouped assignments�





the cluster concept has not been used in the current Regions 1 and 3 Plans�internal interference between adjacent channels IS NOT included in interference calculationa)d)���assignments which are not included in a group��all adjacent channel interference effects are considered��Region 2

��clustered assignments 

�����which include beams with identical beam names �which do not include beams with identical beam names�assignments which are not part of a cluster

���assignments included within a group�internal interference between adjacent channels IS included in interference calculation�internal interference between adjacent channels IS NOT included�in interference�calculation a), b), c)�internal interference between adjacent channels IS NOT included�in interference�calculation a), c)���assignments which are not included in a group�internal interference between adjacent channels IS included in interference calculation�internal interference between adjacent channels IS included in interference calculation�all adjacent channel interference effects are considered��Normally the Bureau will process groupings involving first adjacent channels by not taking internal interference from within the group into account, however if administrations specifically request that internal interference within groupings involving first adjacent channels should be taken into account, it will be necessary to assign the odd channels and even channels to separate groups.

Also, normally the Bureau will process requests for clustering involving first adjacent channels by taking internal interference from within the cluster into account, if however administrations specifically request that internal interference between first adjacent channels within clusters should not be taken into account, it will be necessary to assign different beam identifications to the odd channels and even channels of the cluster.

Internal interference originating within beams with the same beam identification (e.g. second adjacent channel interference) is, however, taken into account in calculating the Reference Situation

Although such cases have not arisen, in a hypothetical case where there are internal interference effects between channels that are included in the same beam identification these effects would be taken into account in calculating the Reference Situation
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�	See section 2.2 for protection ratios and methodology applied following WRC-97 decisions.

[Note to the Editor: Apart from addition of sub-section headings 2.1, 2.1.1, 2.1.2 and 2.1.3, the text in section 2.1 was unchanged compared to the text in section 2 of the original version of this report, except few editorial adjustments made in the EPM and OEPM formulae of section 2.1.3. These modifications are highlighted with revision marks. However, the text in sections 2.2 and 2.3 is new. Also additional source documents have been added to the list of references.]



�	As defined in Articles 11 and 9A of Appendices 30/S30 and 30A/S30A respectively.

�	Status codes "P" and "A" as defined in Articles 11 and 9A of Appendices 30/S30 and 30A/S30A respectively.

�	Status codes "PE" and "AE" as defined in Articles 11 and 9A of Appendices 30/S30 and 30A/S30A respectively.

�	Corresponds to the part of the signal where the spectral power density has an almost constant maximum value.

�	As defined in Articles 11 and 9A of Appendices 30/S30 and 30A/S30A respectively.

�	As defined in Articles 11 and 9A of Appendices 30/S30 and 30A/S30A respectively.

�	Corresponds to the part of the signal where the spectral power density has an almost constant maximum value.

�	Corresponds to the part of the signal where the spectral power density has an almost constant maximum value.

�	In MSPACE C/I calculations for grouped beams all interference from other beams of the group is ignored. (However, if there are interference effects from within the same MSPACE "beam" these will been taken into account in the MSPACE calculation. Therefore for Region 2, where second adjacent channel interference effects are considered, interference effects from within the same beam will be calculated. (Similarly, in the very hypothetical case of first adjacent channels being included in a single beam with the same polarisation the interference effects would be taken into account.)
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