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1.37
to consider the regulatory and technical provisions for satellite networks using highly elliptical orbits

Introduction

In section 3.7.4.7 of the CPM Report the following conclusions are noted regarding the epfd( limits in the 19.7-20.2 GHz band.

1)
ITU-R has concluded that further study is required to determine if the existing epfd( limits are overly constraining on HEO systems in the 19.7-20.2 GHz band. 

2)
It was suggested that in order to have a more consistent treatment of HEO systems (and possibly of other non-GSO systems) across the various frequency bands, epfd( limits be developed in the 19.7‑20.2 GHz band, based on a ΔT/T or other possible long‑term allowance, which would more accurately characterize the interference produced by HEO systems into GSO networks, and hence would be more appropriate for HEO systems whilst providing the same overall protection to GSO networks. However, before specific values can be proposed for such limits, more studies are required in the following areas:

•
the applicability or otherwise of the antenna patterns in Recommendation ITU-R S.1428 to assess HEO/GSO interference;

•
the maximum effective number (Neffective) of HEO systems that may share the same frequency band and contribute to the interference into any given GSO network;

•
the aggregate long-term allowance for the noise increase produced by all non-GSO systems (including HEO systems);

•
the combined effect of interference produced into GSO networks by HEO systems and other non-GSO systems;

•
the potential consequential requirement to review the current epfd( limits for other non‑GSO systems in the 19.7-20.2 GHz band.

3)
Depending on the results of studies obtained in time‑frame for WRC-03, WRC-03 may consider developing appropriate changes to the relevant Radio Regulations for the band 19.7-20.2 GHz. 

Studies on items 1) and 2) mentioned above have been completed in Japan and the results were submitted to the March 2003 WP 4A meeting as a contribution. At the meeting a PDNR, which deals with  protection of satellite networks using the geostationary satellite orbit (GSO) from interference caused by HEO satellite systems in highly inclined orbits in the frequency band 19.7-20.2 GHz, was created. In the PDNR derivation and application of alternative aggregate and single-entry epfd limits applicable to HEO systems which provide protection to GSO FSS networks equivalent to that provided by the aggregate and single epfd( limits specified by the Radio Regulations for this band are included.

Studies on items 1) and 2) have been done well and the single-entry and aggregate epfd( limits in this frequency band described in the PDNR are appropriate as values to be used as an alternative to the limits shown in Table 22-1C of Article 22 and Table 1C of Resolution 76 (WRC-2000). Therefore, modifications to Resolution 76 (WRC-2000) and Article 22 of the Radio Regulations are proposed. 

Proposals
MOD
J/58A6/1

RESOLUTION  76  (Rev.WRC-03)

Protection of geostationary fixed-satellite service and geostationary broadcasting-satellite service networks from the maximum
aggregate equivalent power flux‑density produced by 
multiple non‑geostationary fixed-satellite service 
systems in frequency bands where equivalent 
power flux-density limits have been adopted

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
that WRC-97 adopted, in Article 22, provisional equivalent power flux-density (epfd) limits to be met by non‑geostationary fixed-satellite service (non-GSO FSS) systems in order to protect GSO FSS and GSO broadcasting-satellite service (BSS) networks in parts of the frequency range 10.7-30 GHz;

b)
that WRC‑2000 revised Article 22 to ensure the limits contained therein provide adequate protection to GSO systems without placing undue constraints on any of the systems and services sharing these frequency bands;

c)
that WRC‑2000 decided that a combination of single-entry validation, single-entry operational and, for certain antenna sizes, single-entry additional operational epfd limits, contained in Tables 22-1A, 22-1B, 22-1C and 22-1D, Table 22-4A, Table 22-4A1, Table 22-4B and Table 22-4C of Article 22, along with the aggregate limits in Tables 1A, 1B, 1C and 1D as contained in Annex 1 to this Resolution, which apply to non‑GSO FSS systems, protects GSO networks in these bands;

d)
that these single-entry validation limits have been derived from aggregate epfd masks contained in Tables 1A, 1B, 1C and 1D, assuming a maximum effective number of non-GSO FSS systems of 3.5;

e)
that this Conference has added Table 22-1C1 of Article 22 to include alternative epfd( limits applicable to non-GSO systems having certain specified types of orbit in the fixed‑satellite service in the frequency band 19.7-20.2 GHz1;

f)
that these single-entry validation limits have been derived from aggregate epfd( limits contained in Table 1C1, assuming a maximum effective number of non-GSO systems having certain specified types of orbit in frequency band 19.7-20.2 GHz of 3.5;

g)
that interference caused to a GSO-FSS network by a combination of the aggregate epfd mask in Table 1C mentioned in considering d) and new aggregate epfd limits mentioned in considering f) is marginal and acceptable to the GSO-FSS network;

h)
that in the case where a non-GSO systems in compliance with Table 22-1C1 mentioned in considering e) in the frequency band 19.7-20.2 GHz are not included, the aggregate interference caused by all co-frequency non‑GSO FSS systems in these bands into GSO FSS systems should not exceed the aggregate epfd levels in Tables 1A, 1B, 1C and 1D;

i)
that in the case where a non-GSO system in compliance with Table 22-1C1 mentioned in considering e) in the frequency band 19.7-20.2 GHz are included, the aggregate interference caused by all co-frequency non‑GSO FSS systems in compliance with Table 22-1C1 into GSO FSS systems should not exceed the aggregate epfd levels in Table 1C1, and the aggregate interference caused by all co-frequency non-GSO FSS systems in compliance with Table 22-1C of Article 22 into GSO FSS systems should not exceed the aggregate epfd levels in Table 1C;
j)
that WRC-97 decided, and WRC‑2000 had confirmed, that non‑GSO FSS systems in the bands in question are to mutually coordinate the use of frequencies in these bands under the provisions of No. 9.12;

k)
that the orbital characteristics of such systems are likely to be inhomogeneous;

l)
that, as a result of this likely inhomogeneity, the aggregate epfd levels from multiple non‑GSO FSS systems will not be directly related to the actual number of systems sharing a frequency band, and the number of such systems operating co-frequency is likely to be small;

m)
that the possible misapplication of single-entry limits should be avoided,

noting

that there is a requirement to coordinate with very large GSO FSS earth stations special cases under No. 9.7B,
recognizing

a)
that non-GSO FSS systems are likely to need to implement interference mitigation techniques to mutually share frequencies;

b)
that, on account of the use of such interference mitigation techniques, it is likely that the number of non‑GSO systems will remain small, as will the aggregate interference caused by non‑GSO FSS systems into GSO systems;

c)
that, notwithstanding considering d), f), h) andi) and recognizing b), there may be instances where the aggregate interference from non‑GSO systems could exceed the interference levels given in Tables 1A, 1B, 1C, 1C1 and 1D;

d)
that administrations operating GSO systems may wish to ensure that the aggregate epfd produced by all operating co-frequency non‑GSO FSS systems in the frequency bands referred to in considering a) above into GSO FSS and/or GSO BSS networks does not exceed the aggregate interference levels given in Tables 1A, 1B, 1C, 1C1 and 1D,

resolves

1
that administrations operating or planning to operate non‑GSO FSS systems, for which coordination or notification information, as appropriate, was received after 21 November 1997, in the frequency bands referred to in considering a) above, individually or in collaboration, shall take all possible steps, including, if necessary, by means of appropriate modifications to their systems, to ensure that the aggregate interference into GSO FSS and GSO BSS networks caused by such systems operating co-frequency in these frequency bands does not cause the aggregate power levels given in Tables 1A, 1B, 1C, 1C1 and 1D to be exceeded (see No. 22.5K);

2
that, in the event that the aggregate interference levels in Tables 1A, 1B, 1C, 1C1 and 1D are exceeded, administrations operating non‑GSO FSS systems in these frequency bands shall take all necessary measures expeditiously to reduce the aggregate epfd levels to those given in Tables 1A, 1B, 1C, 1C1 and 1D, or to higher levels where those levels are acceptable to the affected GSO administration (see No. 22.5K),

invites ITU-R

1
to develop, as a matter of urgency and in time for the next WRC, a suitable methodology for calculating the aggregate epfd produced by all non‑GSO FSS systems operating or planning to operate co-frequency in the frequency bands referred to in considering a) above into GSO FSS and GSO BSS networks, which may be used to determine whether the systems are in compliance with the aggregate power levels given in Tables 1A, 1B, 1C, 1C1 and 1D;

2
to continue its studies and to develop, as a matter of urgency, a Recommendation on the accurate modelling of interference from non‑GSO FSS systems into GSO FSS and GSO BSS networks in the frequency bands referred to in considering a) above, in order to assist administrations planning or operating non‑GSO FSS systems in their efforts to limit the aggregate epfd levels produced by their systems into GSO networks, and to provide guidance to GSO network designers on the maximum epfd( levels expected to be produced by all non‑GSO FSS systems when accurate modelling assumptions are used;

3
to develop, as a matter of urgency, a Recommendation containing procedures to be used among administrations in order to ensure that the aggregate epfd limits given in Tables 1A, 1B, 1C, 1C1 and 1D are not exceeded by operators of non-GSO FSS systems;

4
to attempt to develop measurement techniques to identify the interference levels from non-GSO systems in excess of the aggregate limits given in Tables 1A, 1B, 1C, 1C1 and 1D, and to confirm compliance with these limits,

instructs the Director of the Radiocommunication Bureau

1
to assist in the development of the methodology referred to in invites ITU-R 1 above;

2
to report to WRC-07 on the results of studies in invites ITU-R 1 and 3 above.

Reasons:
Modifications are required to reflect in this Resolution the study results in ITU-R regarding an alternative set of epfd( limits which are appropriate to non-GSO systems having certain specified types of orbit in the fixed‑satellite service in the frequency band 19.7-20.2 GHz. 

(MOD)
J/58A6/2

ANNEX 1 TO RESOLUTION 76 (Rev.WRC-03)

Reasons:
Resolution 76 (WRC-2000) was modified at this Conference.
ADD
J/58A6/3

TABLE 1C11, 2
Alternative limits on aggregate epfd( radiated by non‑GSO FSS systems having certain 
specified types of orbit in the frequency band 19.7-20.2 GHz
	Frequency band 
(GHz)
	epfd(
(dB(W/m2))
	Percentage of time during which epfd( may not be exceeded
	Reference bandwidth (kHz)
	Reference antenna
diameter, and reference
radiation pattern3

	19.7-20.2
	–166.9
	0-100

	40
	70 cm 
Recommendation 
ITU-R S.1428

	
	–152.9
	0-100

	1 000
	

	
	–168.5
	0-100

	40
	90 cm 
Recommendation 
ITU-R S.1428

	
	–154.5
	0-100

	1 000
	

	
	–177.3
	0-100

	40
	2.5 m 
Recommendation
ITU-R S.1428

	
	–163.3
	0-100

	1 000
	

	
	–182.1
	0-100

	40
	5 m 
Recommendation 
ITU-R S.1428

	
	–168.1
	0-100

	1 000
	


	2
The limits shown in this Table may be used as an alternative to the limits shown in Table 1C. A non-GSO system shall meet the limits of this Table in both the 40 kHz and the 1 MHz reference bandwidths.

3
For this Table, reference patterns in Recommendation ITU‑R S.1428 shall be used only for the calculation of interference from non‑GSO FSS systems into GSO FSS systems.


Reasons:
Addition of this Table is required to reflect the study results in ITU-R regarding an alternative set of epfd( limits which are appropriate to non-GSO systems having certain specified types of orbit in the fixed‑satellite service in the frequency band 19.7-20.2 GHz. 

ARTICLE  22
Space services1
Section II  –  Control of interference to geostationary-satellite systems

ADD
J/58A6/4
22.5CB

3)
The limits given in Table 22-1C1 are alternative limits to those given in Table 22-1C which are applicable to non-geostationary-satellite systems having a certain specified types of orbit in the fixed-satellite service in the 19.7-20.2 GHz frequency band. These systems shall meet either all the limits in Table 22-1C or all the limits given in Table 22-1C1. Certain specified types orbit mentioned in this Table is either of the following orbits:

–
an orbit with an eccentricity at least 0.05, an inclination between 35º and 145º, an apogee of at least 18 000 km, and a period that is the geosynchronous period (23 h, 56 min) multiplied by m/n where m and n are integers (the ratio m/n may be less than, equal to, or greater than one);

–
a circular orbit (with an eccentricity of at most 0.005), with the geosynchronous period (23 h, 56 min) and an inclination between 35º and 145º.
Reasons:
This addition is necessary to make clear the relationship between the limits given in Table 22-1C and the alternative limits.
ADD
J/58A6/5

TABLE 22-1C1
Alternative limits to the epfd( radiated by non geostationary-satellite systems having certain specified types of orbit in the fixed-satellite service in frequency band 19.7-20.2 GHz3, 6A, 8
	Frequency band 
(GHz)
	epfd(
(dB(W/m2))
	Percentage of time during which epfd( may not be exceeded
	Reference bandwidth (kHz)
	Reference antenna
diameter and reference
radiation pattern7

	19.7-20.2
	–172.4
	0-100

	40
	70 cm 
Recommendation 
ITU-R S.1428

	
	–158.4
	0-100

	1 000
	

	
	–174.0
	0-100

	40
	90 cm 
Recommendation 
ITU-R S.1428

	
	–160.0
	0-100

	1 000
	

	
	–182.8
	0-100

	40
	2.5 m 
Recommendation
ITU-R S.1428

	
	–168.8
	0-100

	1 000
	

	
	–187.6
	0-100

	40
	5 m 
Recommendation 
ITU-R S.1428

	
	–173.6
	0-100

	1 000
	


ADD
J/58A6/6

_______________

6A 22.5C.5A
The limits shown in this Table may be used as an alternative to the limits shown in Table 22-1C.

Reasons:
Addition of this Table is required to reflect the study results in ITU-R regarding an alternative set of epfd( limits which are appropriate to non-GSO systems having certain specified types of orbit in the fixed‑satellite service in the frequency band 19.7-20.2 GHz.

__________







1 	Certain specified types of orbit mentioned in this Resolution are either of the following orbits:


–	an orbit with an eccentricity at least 0.05, an inclination between 35º and 145º, an apogee of at least 18 000 km, and a period that is the geosynchronous period (23 h, 56 min) multiplied by m/n where m and n are integers (the ratio m/n may be less than, equal to, or greater than one);


–	a circular orbit (with an eccentricity of at most 0.005), with the geosynchronous period (23 h, 56 min) and an inclination between 35º and 145º.
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