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SCIENCES SERVICES

Attached please find the Questions assigned to Radiocommunication Study Group 4 by the last Radiocommunication Assembly (Istanbul, 1-5 May 2000) for the study period 2000-2002. 

The following extract from Resolution ITU-R 5 gives the definition of categories of Questions:

C: 

Conference oriented Questions associated with work related to specific preparations for, and decisions of, world and regional radiocommunication conferences:


C1:
very urgent and priority studies, required for the World Radiocommunication Conference to be held within the next two-year period;


C2: 
urgent studies, expected to be required for other radiocommunication conferences.

S:

Questions which are intended to respond to:

–

matters referred to the Radiocommunication Assembly by the Plenipotentiary Conference, any other conference, the Council, the Radio Regulations Board (see Note 1);

–

advances in radiocommunication technology or spectrum management;

–

changes in radio usage or operation:


S1:
urgent studies which are intended to be completed within two years;


S2:
important studies, necessary for the development of radiocommunications;


S3:
required studies, expected to facilitate the development of radiocommunications.

AP:

alternative approval procedure.

NOTE 1 – Where appropriate, Questions maintained (but unmodified) have been editorially updated.  In such cases, the version number and date of the Question have remained unchanged. 

Questions assigned to Study Group 4 by the Radiocommunication Assembly 

Fixed-satellite service

	Question ITU-R No.
	Title
	Category
	Page number

	7-3/4
	Baseband transmission variability, delay and echoes in systems in the fixed-satellite service
	S2
	9

	42-1/4
	Characteristics of antennas at earth stations in the fixed-satellite service
	S1
	10

	44-1/4
	Use of transportable transmitting earth stations in the fixed‑satellite service including use for feeder links to broadcasting satellites
	S2
	11

	46-2/4
	Preferred multiple-access characteristics in the fixed-satellite service
	S2
	12

	55-2/4
	Feeder links in the fixed-satellite service used for the connections to and from geostationary satellites in various mobile-satellite services
	S1
	13

	63-1/4
	Frequency sharing of the fixed-satellite service with terrestrial radio services other than the fixed service under the provisions of No. S9.21 of the Radio Regulations
	S3
	15

	67-1/4
	Frequency sharing between the fixed-satellite service and the Earth exploration-satellite (passive) and space research (passive) services near 19 GHz
	C1
	17

	68-1/4
	Frequency sharing of the fixed-satellite service and the inter‑satellite service with other space radio services under provisions of No. S9.21 of the Radio Regulations
	S2
	18

	70-1/4
	Protection of the geostationary-satellite orbit against unacceptable interference from transmitting earth stations in the fixed-satellite service at frequencies above 15 GHz
	S2
	20

	73-1/4
	Availability and interruptions to traffic on digital paths or circuits in the fixed-satellite service
	S2
	22


	Question ITU-R No.
	Title
	Category
	Page number

	75-3/4
	Performance objectives of international digital transmission links in the fixed-satellite service
	S1
	24

	76-1/4
	Voice and data signal processing for international digital transmission links in the fixed-satellite service
	S2
	26

	77-1/4
	Video signal processing for international digital transmission links in the fixed-satellite service
	S2
	27

	78-1/4
	Use of satellite communication systems in the B-ISDN
	S2
	28

	81-1/4
	Frequency sharing among networks in the fixed-satellite service, the mobile-satellite service and those of satellites equipped to operate in more than one service in the 20-50 GHz band
	S2
	29

	201-1/4
	Digital satellite systems in the FSS in synchronous transport networks based on the SDH
	S1
	31

	202-1/4
	Interference criteria in the fixed‑satellite service for the optimum inhomogeneous use of the available capacity of the geostationary orbit
	S1
	34


	203-1/4
	The impact of using small antennas on the efficient use of the geostationary-satellite orbit
	S1
	36

	204/4
	Interference of undetermined origin on Earth-to-satellite links
	S2
	37

	205-1/4
	Frequency sharing between non-geostationary satellite feeder links in the fixed‑satellite service used by the mobile-satellite service
	S1
	38

	206-3/4
	Sharing between non-geostationary satellite feeder links in the fixed-satellite service used by the mobile-satellite service and other space services, and networks of the fixed-satellite service using geostationary satellites
	S1
	40


	Question ITU-R No.
	Title
	Category
	Page number

	208/4
	Use of statistical and stochastic methods in evaluation of interference between satellite networks in the fixed-satellite service
	S2
	42

	209/4
	The use of frequency bands allocated to the fixed-satellite service for both the up and down links of geostationary-satellite systems
	S2
	44

	214/4
	Technical implications of steerable and reconfigurable satellite beams
	S1
	45

	216/4
	Interruptions to traffic due to site diversity arrangements and/or equipment protection arrangements on digital paths or circuits in the fixed-satellite service
	S2
	46

	218-1/4
	Compatibility between on-board processing satellites in the FSS and terrestrial networks
	S2
	48

	219-1/4
	Protection of non-geostationary satellite feeder links in the fixed‑satellite service used by the mobile-satellite service from radio-relay systems in the shared frequency bands
	S2
	50

	220/4
	Interference criteria for systems in the fixed-satellite service using spread spectrum multiple access
	S2
	51

	221/4
	Selection of radio stars visible in southern hemisphere for use in determining G/T values for antennas in the fixed-satellite service
	S2
	52

	222/4
	Protection ratio masks for TV/FM carriers
	S2
	53

	223/4
	Interference criteria for short-term interference events into the fixed-satellite service networks
	S1
	54

	224/4
	Technical coordination and optimization methods for systems in the fixed-satellite service to be used under Appendix S30B of the Radio Regulations
	S1
	56

	226-1/4
	Use of portable and transportable transmitting earth stations for digital transmission of digital high-definition television for news gathering and outside broadcasts via satellite
	S1
	58


	Question ITU-R No.
	Title
	Category
	Page number

	227/4
	Use of digital transmission techniques for satellite news gathering (sound)
	S2
	60

	230/4
	Studies on efficient use of FSS orbit/spectrum resources resulting from Resolution 18 (Kyoto-94)
	C1
	61

	231/4
	Sharing between networks of the fixed-satellite service using non-geostationary satellites and other networks of the fixed‑satellite service
	S1
	63

	232/4
	Use of regenerative processing in FSS allocations
	S2
	64

	233/4
	Dedicated user digital satellite communications systems and their associated architectures
	S2
	65

	234/4
	Phase jitter and wander requirements for satellite earth station modems
	S1
	67

	235/4
	Use of operational facilities to meet power-flux-density limitation under Article 28 of the Radio Regulations
	S1
	68

	236/4
	Interference criteria and calculation methods for the fixed‑satellite service
	S1
	70

	237-2/4
	Sharing criteria for systems in the fixed-satellite service involving a large number of non-geostationary satellites with systems in the fixed service for bands in the 10-30 GHz range
	S1
	72

	239/4
	Sharing criteria between systems utilizing inter-satellite links
	C1
	73

	240/4
	Technical implications of possible definition of the quasi-geostationary orbit on the fixed-satellite service sharing frequency bands with the fixed service
	C1
	74

	241-1/4
	Technical implications of possible definition of the quasi‑geostationary orbit on the fixed-satellite service using geostationary and non-geostationary orbits
	C1
	75


	Question ITU-R No.
	Title
	Category
	Page number

	242/4
	Sharing between feeder links for the mobile-satellite service and the aeronautical radionavigation service in the space-to-Earth direction in the band 15.4-15.7 GHz and the protection of the radioastronomy service in the band 15.35-15.4 GHz
	C1
	76

	243-1/4
	Sharing between feeder links for the mobile-satellite service and the aeronautical radionavigation service in the Earth-to-space direction in the band 15.45-15.65 GHz
	C1
	78

	244/4
	Sharing between feeder links of the mobile-satellite (non‑geostationary) service in the band 5 091-5 250 MHz and the aeronautical radionavigation service in the band 5 000‑5 250 MHz
	C2
	80

	245/4
	Out-of-band and spurious emission limits
	C1
	83

	246/4
	Sharing between the inter-satellite service, Earth-exploration satellite (passive) service and other services in frequency bands above 50 GHz
	C1
	84

	247/4
	Design objectives for radiation patterns applicable to non‑geostationary-satellite orbit/mobile-satellite service feeder link Earth stations operating in the 5/7 GHz band
	S1
	85

	248/4
	Frequency sharing between systems in the fixed-satellite service and wireless digital networks around 5 GHz
	S1
	86

	249/4
	Interoperability of equipment for digital transmission of television news gathering via satellite news gathering (SNG)
	S1
	87

	250-1/4
	Feasibility of the fixed-satellite service sharing with the fixed service operating on the same frequencies in the range 30‑52 GHz
	S1
	88

	251-1/4
	Frequency sharing criteria between systems in the fixed-satellite service and systems in the fixed service using high-altitude platform stations
	S1
	90


	Question ITU-R No.
	Title
	Category
	Page number

	252/4
	Criteria for the protection of Appendix S30B Plan against interference from non-GSO systems
	S1
	92

	253/4
	Determination of coordination area for Earth stations operating with non-geostationary satellites in the fixed-satellite service in the frequency bands shared with the fixed service
	S1
	94

	254/4
	Sharing feasibility of earth stations on board vessels operating in the fixed-satellite service with stations in the fixed service in the bands 3 700‑4 200 MHz and 5 925‑6 425 MHz
	S1
	96

	255/4
	Sharing criteria for very small aperture terminal (VSAT) systems in the fixed-satellite service using the same frequency band with point-to-multipoint systems used for fixed wireless access (FWA) in the fixed service in the band 3 400‑3 700 MHz 
	S2
	97

	256/4
	Criteria and methodologies for sharing between the fixed-satellite service and other services with allocations in the band 40.5‑42.5 GHz
	S1
	98

	257/4
	Spectrum requirements for telemetry, tracking and control of FSS networks operating with service links in the bands above 17 GHz
	S1
	100

	258/4
	Feasibility of implementing 15 GHz non-GSO MSS feeder downlinks in the light of the protection requirements of the RAS in a nearby band
	S1
	101

	259/4
	Earth station off-axis e.i.r.p. density levels in the bands above 14.5 GHz allocated to the FSS
	S1
	102

	260/4
	Satellite news gathering (SNG) user’s guide
	S2
	103

	261/4
	Allowable noise in fixed-satellite service systems due to interference
	S1
	104

	262/4
	Allowable error performance and availability degradations of fixed-satellite service systems due to long and short-term effects
	S1
	105


	Question ITU-R No.
	Title
	Category
	Page number

	263/4
	Performance objectives of digital links in the fixed-satellite service for transmission of IP packets
	S1
	106

	264/4
	Technical and operational characteristics of networks of the fixed-satellite service operating above 275 GHz
	S1
	107

	265/4
	An inter-satellite link between a geostationary satellite and a non-GSO constellation sharing frequencies with an inter-satellite link between geostationary satellite
	C1
	109


QUESTION ITU-R 7-3/4
BASEBAND TRANSMISSION VARIABILITY, DELAY AND ECHOES
IN SYSTEMS IN THE FIXED-SATELLITE SERVICE
(1962-1963-1970-1974-1986-1993)

The ITU Radiocommunication Assembly,

considering

a)
that satellites at various altitudes may be used for communication purposes;

b)
that, due to the distances to be traversed by the signals and the finite velocity of radio waves, the use of satellites for communication purposes will introduce transmission delay;

c)
that echoes, e.g. due to impedance mismatch at 4-wire/2-wire terminations external to the satellite link, may also be present;

d)
that the permissible overall transmission delays, levels of echoes, attenuation variations, frequency variations arising from Doppler and other effects, are matters for the ITU-T to decide;

e)
that the permissible values of transmission delay may have a marked effect on the costs of establishing and maintaining fixed-satellite systems;

f)
that, whereas high altitude satellites offer increased coverage with fewer satellites, the transmission delay would be greater than if low altitude satellites were used;

g)
that some digital services may be unaffected by satellite delay and further study may be required,

decides that the following Question should be studied
1
What transmission delays are to be expected in the various types of fixed-satellite system?

2
What attenuation variations and residual frequency variations are to be expected in the baseband for various types of systems in the fixed-satellite service?

3
Which orbits are most suitable for fixed-satellite systems, as regards the maximum permissible values of the transmission delay and level of echo signals for data, telegraphy, television and other signals, taking account of the views of the ITU-T as appropriate?


further decides
1
that the results of these studies should lead to the formulation of an appropriate Recommendation by 2001.

QUESTION ITU-R 42-1/4

CHARACTERISTICS OF ANTENNAS AT EARTH STATIONS
IN THE FIXED-SATELLITE SERVICE
(1990-1993)

The ITU Radiocommunication Assembly,

considering

a)
that the radiation fields close to antennas will affect the level of coupling between earth‑station antennas in the fixed-satellite service (FSS) and nearby antennas using the same frequency bands;

b)
that the radiation fields of antennas may also be affected by the use of pit shielding;

c)
that earth-station antennas with more than one beam are feasible, and that the use of such antennas may be preferable to employing several single-beam antennas at an earth station;

d)
that frequency re-use might be achieved with orthogonally polarized signals;

e)
that the precision of satellite station-keeping and attitude control may improve as a result of the development of more advanced control techniques in the satellite sub-systems;

f)
that at higher frequency bands (i.e. 20 - 30 GHz) phased array antennas are also likely to be used,

decides that the following Question should be studied
1
What is the relationship between near and far field patterns of earth stations in the FSS and other stations using the same frequency bands?

2
What is the coupling between antennas close to one another?

3
What is the effectiveness of pits or other devices for providing shieldings?

4
What are the radiation characteristics of each beam of multi-beam antennas?

5
What are the limitations on the number of beams that can be generated by a single antenna, and what is the minimum achievable angular separation between the beams?

6
What is the polarization discrimination performance of antenna systems in all angular regions with particular regard to the antenna type?

7
What are the desirable limits of steerability of earth-station antennas for geostationary satellites?

8
What are the radiation characteristics of phased array antennas?


further decides
1
that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

NOTE 1 – See Recommendation ITU-R S.736.

QUESTION ITU-R 44-1/4*
USE OF TRANSPORTABLE TRANSMITTING EARTH STATIONS IN THE
FIXED-SATELLITE SERVICE INCLUDING USE FOR FEEDER LINKS
TO BROADCASTING SATELLITES
(1990-1993)

The ITU Radiocommunication Assembly,

considering

a)
that in the case of using transportable transmitting earth stations for feeder links to broadcasting satellites the results of the Second Session of the World Administrative Radio Conference on the Use of the Geostationary-Satellite Orbit and the Planning of Space Services Utilizing It (Geneva, 1988) (WARC ORB‑88) should be taken into account;

b)
that it would be desirable to review the link budgets of up links and down links in view of constraints due to the small size of transportable transmitting earth-station antennas;

c)
that it may be necessary to provide for the simultaneous accommodation of auxiliary signals required for the operation of transportable transmitting earth stations and that these auxiliary signals may have an effect on interference problems,

decides that the following Question should be studied
1
What overall design of links using transportable transmitting earth stations is appropriate for various uses in the fixed-satellite service including feeder links to broadcasting satellites?

2
What characteristics and operational procedures are recommended for transportable transmitting earth stations?

3
What factors affect the choice of suitable frequency bands for the operation of transportable transmitting earth stations, taking into account that many bands are shared with terrestrial services?

further decides

1
that the above studies should be completed by  2001.

NOTE 1 – See also Question ITU-R 226/4.

QUESTION ITU-R 46-2/4
PREFERRED MULTIPLE-ACCESS CHARACTERISTICS
IN THE FIXED-SATELLITE SERVICE
(1990-1993)

The ITU Radiocommunication Assembly,

considering

a)
that satellites in the fixed-satellite service (FSS) are simultaneously used by many earth stations at different locations;

b)
that various multiple access methods including time division-multiple access (TDMA) and spread spectrum (or code division) Multiple Access (SSMA or CDMA) are already used or planned by various administrations;

c)
that, in order to ensure the efficient use of frequency spectrum and orbits, it may be desirable to determine the optimum multiple-access characteristics;

d)
that recommendation of certain system characteristics may be desirable;

e)
that the transmission characteristics of multiple-access systems, especially TDMA systems, may be of importance in their interaction with one another;

f)
that increases in interference on SSMA signals can be accommodated by reducing system capacity,

decides that the following Question should be studied
1
What are the preferred multiple-access methods taking into account in particular the nature of the network, the modulation methods and the different system characteristics used in the FSS?

2
What characteristics of multiple-access systems might usefully be recommended as preferred and, if appropriate, what operational characteristics should be selected for their application?

3
What is the effect of interference on networks using SSMA techniques?


further decides
1
that the results of these studies should lead to the formulation of appropriate Recommendations by  2001.

QUESTION ITU-R 55-2/4*
FEEDER LINKS IN THE FIXED-SATELLITE SERVICE USED FOR THE CONNECTIONS TO AND FROM GEOSTATIONARY SATELLITES IN
VARIOUS MOBILE-SATELLITE SERVICES
(1990-1992-1993)

The ITU Radiocommunication Assembly,

considering

a)
that up until now the spectrum requirements in the fixed-satellite service (FSS) allocations for mobile-satellite service (MSS) feeder links have not been significant, and such feeder links have been successfully accommodated in the FSS allocations thorough technical coordination;

b)
that many FSS allocated frequency bands, below 15 GHz, are being utilized extensively in certain parts of the geostationary-satellite orbit (GSO);

c)
that MSS feeder-link requirements are, in the future, expected to increase significantly following additional allocations in the 1 to 3 GHz range to the MSS at the World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum (Malaga‑Torremolinos, 1992) (WARC-92);

d)
the constraints of the FSS Allotment Plan on the utilization of some 4/6 GHz and 11/13 GHz FSS allocations;

e)
that there is increasing interest in providing multiple satellite services (including MSS) from a single satellite platform;

f)
that technical coordination of MSS feeder-link networks with FSS networks may have conflicting technical characteristics and is expected to become increasingly difficult;

g)
that the spectrum and orbit efficiency of the FSS allocations should be maximized taking into account the above factors relating to the MSS feeder link usage of these bands;

h)
that frequency coordination between narrow-band carriers in the mobile satellite feeder links and analogue FM-TV signals in the FSS, in general, is difficult;

j)
that the system constraints of a particular mobile-satellite service may affect the efficiency with which the fixed-satellite frequency bands are used for communication between fixed stations,

decides that the following Question should be studied
1
What are the sharing criteria for MSS feeder links and other links in the FSS?

2
What types of FSS networks are the most technically suitable for sharing with feeder links to satellites in the MSS?

3
What, if any, technical advantage is there for feeder links to use any specific FSS frequency band?

4
What technical measures can be developed to facilitate sharing between MSS feeder links and FSS networks?


further decides
1
that the results of the studies relating to § 1 and 2 above should lead to a Recommendation by 2001.

QUESTION ITU-R 63-1/4*
FREQUENCY SHARING OF THE FIXED-SATELLITE SERVICE WITH TERRESTRIAL RADIO SERVICES OTHER THAN THE FIXED SERVICE UNDER THE PROVISIONS OF No. S9.21 OF THE RADIO REGULATIONS
(1990-1993)

The ITU Radiocommunication Assembly,

considering

a)
that allocations have been made in various frequency bands for space and terrestrial radio services on a primary basis subject to the seeking of agreement under No. S9.21 of the Radio Regulations (RR) (see Note 1);

b)
that allocations have been made in some frequency bands to the fixed-satellite service (FSS) on a primary basis subject to the No. S9.21 provisions of the RR to seek agreement with other administrations using or planning to use other radio services in accordance with the Table of Allocations (see Note 1);

c)
that RR No. S9.21 does not prescribe any specific technical basis or methodology to determine affected administrations;

d)
that the RR No. S9.21 provisions do not prescribe the technical bases for seeking agreement with affected administrations;

e)
that the ITU‑R has already developed interference and sharing criteria for sharing FSS with some other radio services in various frequency bands;

f)
that it is desirable for facilitating the application of the RR No. S9.21 procedure to develop sharing criteria for the FSS and terrestrial radio services other than the fixed service in particular frequency bands for which sharing criteria has not been established;

g)
that this information would be useful to the Radiocommunication Bureau in establishing its Rules of Procedure for the application of RR No. S9.21 in the different FSS frequency band allocations;

h)
that administrations need, in some cases, technical criteria to evaluate the effects on both a given assignment or a proposed system of a radio service subject to the RR No. S9.21 procedure,

further considering

a)
that the Second Session of the World Administrative Radio Conference on the Use of the Geostationary-Satellite Orbit and the Planning of the Space Services Utilizing It (Geneva 1988) (WARC ORB-88) adopted Recommendation 15 (ORB-88) on the “Review of No. S9.21 (current No. S9.21)of the Radio Regulations and further development of technical criteria for its application”;

b)
that Recommendation 15 (ORB-88) invites the ITU‑R to continue studies of the development of sharing criteria for the different services which are involved in the application of RR No. S9.21;

c)
that Recommendation 15 (ORB-88) also invites the ITU‑R to provide technical criteria permitting administrations to evaluate the effect on their services of the application of RR No. S9.21 with respect to a given assignment,

decides that the following Question should be studied
1
What are the appropriate criteria for frequency sharing of the FSS with terrestrial radio services other than the fixed service for bands involved in the application of RR No. S9.21?

2
What are the appropriate technical criteria which could be used to determine the administrations affected according to RR No. S9.21?

3
What are the appropriate technical criteria permitting administrations to evaluate the effect on their services of the application of RR No. S9.21 with respect to a given assignment?


further decides
1
 that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

NOTE 1 – Table 1 summarizes the relevant references to RR No. S9.21 in footnotes to the current (1990) version of RR Article 8 (current RR Article S5) applying to bands allocated to the FSS.

TABLE 1

	FSS band
(GHz)
	Region
	Footnote
	Shared terrestrial service
(non-FS)
	Service subject to
RR No. S9.21

	2.500-2.655
	2
	S5.415
	Mobile (except aeronautical)
	FSS

	2.500-2.535
	3
	S5.415
	Mobile (except aeronautical)
	FSS

	2.655-2.690
	2, 3
	S5.415
	Mobile (except aeronautical)
	FSS


QUESTION ITU-R 67-1/4
FREQUENCY SHARING BETWEEN THE FIXED-SATELLITE SERVICE AND THE EARTH EXPLORATION-SATELLITE (PASSIVE) AND SPACE
RESEARCH (PASSIVE) SERVICES NEAR 19 GHz
(1990-1993)

The ITU Radiocommunication Assembly,

considering

a)
that the allocations made in the band 18.6-18.8 GHz are shared between the fixed, mobile (except aeronautical mobile), Earth exploration-satellite (passive) and space research (passive) services and fixed-satellite service (FSS);

b)
that application of the sharing criteria contained in ITU-R texts could restrict the development of the fixed, mobile (except aeronautical mobile), and FSS,

decides that the following Question should be studied
1
What are the maximum restrictions which might be tolerated by the FSS without jeopardizing the operation of this service?

further decides

1
that the results of these studies should lead to the formulation of an appropriate Recommendation by  2001.

QUESTION ITU-R 68-1/4*
FREQUENCY SHARING OF THE FIXED-SATELLITE SERVICE AND THE
INTER-SATELLITE SERVICE WITH OTHER SPACE RADIO SERVICES
UNDER PROVISIONS OF No. S9.21 OF THE RADIO REGULATIONS
(1990-1993)

The ITU Radiocommunication Assembly,

considering

a)
that allocations have been made in various frequency bands for space radio services on a primary basis subject to the seeking of agreement under No. S9.21 of the Radio Regulations (RR) (see Note 1);

b)
that allocations have been made in some frequency bands to the fixed-satellite service or the inter-satellite service on a primary basis subject to the RR No. S9.21 provisions to seek agreement with other administrations using or planning to use other radio services in accordance with the Table of Allocations (see Note 1);

c)
that RR No. S9.21 does not prescribe any specific technical basis or methodology to determine affected administrations;

d)
that RR No. S9.21 provisions do not prescribe the technical basis for seeking agreement with affected administrations;

e)
that the Radiocommunication Study Groups have already developed interference and sharing criteria for sharing FSS with some other radio services in various frequency bands;

f)
that it is desirable to develop sharing criteria for the FSS and other radio services in particular frequency bands for which sharing criteria has not been established for facilitating the application of the RR No. S9.21 procedure;

g)
that this information would be useful to the Radio Regulations Board in establishing its Rules of Procedure for the application of RR No. S9.21 in the different fixed-satellite service frequency band allocations;

h)
that administrations need, in some cases, technical criteria to evaluate the effects on both a given assignment or a proposed system of a radio service subject to the RR No. S9.21 procedure,

further considering

a)
that the Second Session of the World Administrative Radio Conference on the Use Of The Geostationary-Satellite Orbit And The Planning Of The Space Services Utilizing It (Geneva, 1988) (WARC ORB-88) adopted Recommendation 15 (ORB-88) on the “Review of Article 14 (current RR. No. S9.21) of the Radio Regulations and further development of technical criteria for its application”;

b)
that Recommendation 15 (ORB-88) invites the ITU‑R to continue studies of the development of sharing criteria for the different services which are involved in the application of RR No. S9.21;

c)
that Recommendation 15 (ORB-88) also invites the ITU‑R to provide technical criteria permitting administrations to evaluate the effect on their services of the application of RR No. S9.21 with respect to a given assignment,

decides that the following Question should be studied
1
What are the appropriate criteria for frequency sharing of the FSS and the inter-satellite service with other space radio services for bands involved in the application of RR No. S9.21?

2
What are the appropriate technical criteria which could be used to determine the administrations affected according to RR No. S9.21?

3
What are the appropriate technical criteria permitting administrations to evaluate the effect on their services of the application of RR No. S9.21 with respect to a given assignment?

further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

NOTE 1 – Table 1 summarizes the relevant references to RR No. S9.21 in footnotes to the 1990 version of RR Article 8 (current RR S5) applying to bands allocated to the FSS.

TABLE 1

	FSS or ISS band
(GHz)
	Region
	Footnote
	Shared space service
	Service subject to
No. S9.21

	2.50-2.655
	2
	S5.415
	BSS
	FSS

	2.50-2.5165
	3
	S5.404
	RDSS
	RDSS

	2.50-2.531(1)
	1, 2, 3
	S5.403
	MSS(2)
	MSS(2)

	2.50-2.535
	3
	S5.415
	BSS
	FSS

	2.655-2.69
	2, 3
	S5.415
	BSS
	FSS

	2.655-2.69(3)
	1, 2, 3
	S5.420
	MSS(2)
	MSS(2)

	7.250-7.375
	1, 2, 3
	S5.461
	MSS
	MSS

	7.90-8.025
	1, 2, 3
	S5.461
	MSS
	MSS

	11.7-12.2
	2
	S5.488
	BSS
	FSS


(1)
After 1 January 2005: 2.52-2.535 GHz.

(2)
Except aeronautical.

(3)
After 1 January 2005: 2.655-2.67 GHz.

QUESTION ITU-R 70-1/4
PROTECTION OF THE GEOSTATIONARY-SATELLITE ORBIT AGAINST
UNACCEPTABLE INTERFERENCE FROM TRANSMITTING EARTH
STATIONS IN THE FIXED-SATELLITE SERVICE AT
FREQUENCIES ABOVE 15 GHz
(1990-1993)

The ITU Radiocommunication Assembly,

considering

a)
that some administrations use low levels of artificial energy dispersal on TV carriers which eases the coordination for some satellite networks;

b)
that the use of artificial energy dispersal may in some cases result in intra-network interference which adversely affects the attainment of the desired operating quality;

c)
that, where the operating frequencies of transmissions are known, their coordination may be facilitated when they are not subject to artificial energy dispersal;

d)
that the temporary increase of transmitted up-link power is an effective means of combatting fading due to rain (up-link power control);

e)
that when up-link power in the direction of a wanted satellite is temporarily increased another satellite may be subject to an interference increase due to differential rain attenuation on the two transmission paths, the attenuation differential expected to increase with inter-satellite spacing;

f)
that the greater the angular spacing between a wanted and an interfered-with satellite the smaller will be the fraction of the total interference in the interfered-with satellite that is subject to the increase and the more tolerable will be the interference increase;

g)
that such an interference increase will persist only for a small percentage of the time;

h)
that these considerations may offer relief for earth station operators under certain circumstances at frequencies above 15 GHz;

j)
that Recommendation ITU-R S.524 only specifies the earth station emission levels while it is the received power levels at the interfered-with satellite that is of concern;

k)
that while television carriers utilize energy dispersal to reduce the e.i.r.p. density levels, it also leads to a wider band of high density spectrum to be avoided by narrow-band carriers,

decides that the following Question should be studied
1
What is the appropriate format for criteria for the protection of geostationary space stations in the fixed-satellite service against unacceptable interference caused by earth station emissions above 15 GHz, given that it is the power received which causes interference, not the power transmitted, and that during small percentages of the time increases in interference may be tolerable?

2
What off-axis e.i.r.p. density criteria, including those in Recommendation ITU-R S.524 would be appropriate for earth stations transmitting television carriers utilizing various levels of energy dispersal?

3
What are the preferred values for such criteria that give due recognition to the efficiency of utilization of the geostationary-satellite orbit spectrum, intra-network interference and inter-network coordinability?


further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by  2001.

NOTE 1 – See Recommendation ITU-R S.524.

QUESTION ITU-R 73-1/4*
AVAILABILITY AND INTERRUPTIONS TO TRAFFIC ON DIGITAL PATHS
OR CIRCUITS IN THE FIXED-SATELLITE SERVICE
(1992-1993)

The ITU Radiocommunication Assembly,

considering

a)
that unwanted interruptions, including high-level bursts of noise, occur in satellite circuits;

b)
that such interruptions lead to reduced availability when they exceed 10 consecutive seconds, and are regarded as “short breaks” if they last for shorter periods;

c)
that the ITU-T objectives for availability and short breaks have a major bearing on the economics of satellite systems;

d)
that the duration of some interruptions may depend on the configuration of the satellite network; they may also depend on whether earth stations are always attended or unattended at the onset of an interruption, and on whether or not earth station antennas are readily steerable to point from one satellite to another;

e)
that Telecommunication Standardization Study Group 13 will continue to provide guidance and interpretation on overall network performance characteristics to Radiocommunication Study Group 4 as it relates to the fixed satellite service;

f)
that the ITU-T will need assistance from appropriate experts within Radiocommunication Study Groups in providing an appropriate response to this Question,

decides that the following Question should be studied
1
What are the important factors within the satellite portion of hypothetical reference digital paths affecting circuit or digital path availability and short interruptions such as breaks in transmission, bursts of bit errors and baseband level variations?

2
What should be the objectives, given the overall network objectives, for satellite radio digital path availability for satellite systems which are not included under Recommendation ITU-R S.579?

3
What should be the satellite system objectives, given the overall network objectives, for the duration, distribution, and frequency of occurrence of short breaks in transmission, of short duration bursts of errors and sudden baseband level variations, between points defined by the satellite radio hypothetical reference digital path?

further decides

1
that the results of these studies should lead to the formulation of an appropriate Recommendation by  2001.

NOTE 1 – See Recommendation ITU-R S.579.

QUESTION ITU-R 75-3/4

PERFORMANCE OBJECTIVES OF INTERNATIONAL DIGITAL
TRANSMISSION LINKS IN THE FIXED-SATELLITE SERVICE


(1992-1993-1994-1995)

The ITU Radiocommunication Assembly,

considering

a)
that availability and performance criteria are required for each particular network architecture selected for providing specific services via international digital links in the fixed-satellite service;

b)
that service requirements are constantly evolving and new services are rapidly emerging which may have an impact on satellite-link performance;

c)
that Recommendation ITU-R S.1062 has been established to specify the performance of satellite systems at or above the primary rate up to and including 155 Mbit/s;

d)
that the ITU-T has adopted Question ITU-T 16/13 deciding to identify the criteria mentioned in a) and to propose appropriate impairment allocations for different satellite reference digital paths;

e)
that the ITU-T will need assistance from appropriate experts within ITU-R Study Groups in carrying out this study;

f)
that satellite systems providing SDH transmission may require performance objectives different from those contained in Recommendation ITU-R S.1062;

g)
that satellite systems supporting ATM transmission may require performance objectives different from those contained in Recommendation ITU-R S.1062,

decides that the following Question should be studied
1
What encoding/decoding techniques for error correction, if any, may be needed to meet the performance criteria identified by the ITU-T?

2
What are the resultant performance objectives expressed in terms of BER versus percentage of time which arise from service specific performance requirements (e.g., ATM cell loss ratio and facsimile error free page objectives)?

3
What are the methods available to the satellite system designer to accommodate service requirements with regard to satellite system attributes such as propagation impairments, burst-error characteristics and delay?

4
What arrangements should be made by the ITU-R to offer the most appropriate liaison with the ITU-T to provide the assistance indicated in § e)?

further decides

1
that the above studies should be completed by  2001.

QUESTION ITU-R 76-1/4*
VOICE AND DATA SIGNAL PROCESSING FOR INTERNATIONAL DIGITAL
TRANSMISSION LINKS IN THE FIXED-SATELLITE SERVICE
(1992-1993)

The ITU Radiocommunication Assembly,

considering

a)
that digital satellite links will continue to form part of evolving digital networks carrying a variety of services including those of the ISDN;

b)
that satellite systems will interface with terrestrial digital networks at the earth station;

c)
that the ITU-T has established and/or has been establishing a series of interface parameters for multiplex systems such as SDH;

d)
that digital speech interpolation (DSI) and low rate encoding (LRE) techniques
(e.g. ITU-T Recommendation G.721) are prevalent techniques in digital satellite systems and more efficient techniques are being studied in the ITU-T;

e)
that on-board switching and on-board signal processing techniques may be employed in the future;

f)
that the ITU-T is studying the impact of LRE and DSI on the characteristics of voice and data communications, and the best way to introduce these techniques;

g)
that the ITU-T is identifying the characteristics of the user/network digital interfaces suitable for LRE and DSI equipment,

decides that the following Question should be studied
1
Which scrambling (i.e. energy dispersal) and/or encryption methods are appropriate for different LRE/DSI applications?

2
How can channel processing techniques in satellite based SDH transport sub-networks, be accommodated?

3
What impact the voice/data signal processing functions may have on the characteristics of the earth stations?

4
What on-board signal processing should be employed for voice/data transmission in future digital satellite systems?

further decides

1
that the results of these studies should lead to the formulation of an appropriate Recommendation by  2001.

QUESTION ITU-R 77-1/4*
VIDEO SIGNAL PROCESSING FOR INTERNATIONAL DIGITAL TRANSMISSION LINKS IN THE FIXED-SATELLITE SERVICE
(1992-1993)

The ITU Radiocommunication Assembly,

considering

a)
that digital satellite links will continue to form part of evolving digital networks carrying a variety of services including those of the ISDN;

b)
that satellite systems will interface with terrestrial digital networks at the earth station;

c)
that the ITU-T has established and/or has been establishing a series of interface parameters for multiplex systems such as SDH;

d)
that the coding algorithm and associated FEC code (e.g. Recommendation ITU-R CMTT.723) are stipulated and more efficient methodologies are being studied in the ITU-R for digital satellite systems;

e)
that on-board switching and on-board signal processing techniques may be employed in the future;

f)
that the ITU-T is aiming to identify the characteristics of the user/network digital interfaces,

decides that the following Question should be studied
1
What impact does the transmission via satellite have on digital TV using bandwidth compression techniques taking into account error statistics incurred in digital satellite systems?

2
Which scrambling (i.e. energy dispersal) and/or encryption methods are appropriate for different video applications?

3
How to accommodate channel processing techniques in satellite-based SDH transport sub‑networks?

4
What impact the video signal processing functions may have on the characteristics of the earth station?

5
What on-board signal processing should be employed for video transmission in future digital satellite systems?

further decides

1
 that the results of these studies should lead to the formulation of an appropriate Recommendationby 2001.

QUESTION ITU-R 78-1/4*
USE OF SATELLITE COMMUNICATION SYSTEMS IN THE B-ISDN
(1992-1993)

The ITU Radiocommunication Assembly,

considering

a)
that satellite communication systems can be used in the framework of the B-ISDN;

b)
that the use of a satellite in the framework of the B-ISDN needs to be compatible with the protocols and other specifications related to B-ISDN services;

c)
that ITU-T Recommendations on B-ISDN deal with the parameters and functions which may influence the use of satellite communication systems and improve specific network requirements on satellite systems;

d)
that guidance from the ITU-T will be needed regarding aspects of the B-ISDN which might be affected by satellite transmission, and on the availability and performance criteria which satellite connections will need to meet,

decides that the following Question should be studied
1
What architectures, protocols and functions should be recommended for satellite systems to satisfy the B‑ISDN requirements in a radio resource efficient manner?

2
What are the fundamental technical characteristics of satellite communication systems which might impact on compatibility with B-ISDN services?

further decides

1
that the results of these studies should lead to the formulation of an appropriate Recommendation by 2001.

question itu-r 81-1/4*
FREQUENCY SHARING AMONG NETWORKS IN THE FIXED-SATELLITE SERVICE, THE MOBILE-SATELLITE SERVICE AND THOSE OF SATELLITES EQUIPPED TO OPERATE IN MORE THAN ONE SERVICE IN THE 20‑50 GHz BAND


(1992 - 1997)

The ITU Radiocommunication Assembly,

considering

a)
that the world administrative radio conferences adopted frequency allocations for the fixed-satellite service (FSS) and mobile-satellite service (MSS) on a co-primary basis in the range from about 20 GHz to about 50 GHz;

b)
that in the Finals Acts of the World Administrative Radio Conference for dealing with frequency allocations in certain parts of the spectrum (Málaga - Torremolinos, 1992) (WARC-92) the following footnotes, inter alia, apply in these bands: Radio Regulations (RR) 873, 873A, 873B, 873C, 873D, 873E, 882A and 882D;

c)
that WARC-92 in its Recommendation 719 (WARC-92) invites the ITU-R “to study as a matter of urgency technical characteristics, including pointing techniques, of multiservice-satellite** networks using the geostationary-satellite networks encompassing mobile-satellite and fixed-satellite applications, and the sharing criteria necessary for compatibility with the fixed-satellite service in the frequency bands referred to above”;

d)
that in the Final Acts of the World Radiocommunication Conference (Geneva, 1995) (WRC‑95) the following footnotes, inter alia, now apply in these bands: RR S5.523A, S5.523B, S5.523C, S5.523D, S5.524, S5.525, S5.526, S5.527, S5.528, S5.529, S5.535A, S5.538, S5.539, S5.540, S5.541A;

e)
that the carrier parameters for the MSS and those of multiservice satellites may be quite different from those for the FSS due to the difference in user terminal equipment;

f)
that a number of different modulation/multiple access techniques are employed in these networks;

g)
that recent developments in satellite systems show that systems using non-geostationary-satellite orbit (non-GSO) and GSO are likely to be candidates for MSS, FSS and multipurpose systems in these bands;

h)
that Radiocommunication Study Group 4 and Radiocommunication Study Group 8 are studying technical and operational aspects of multiservice GSO and non-GSO satellites operating in the frequency bands referred to above;

j)
that studies of technical and operational aspects for the MSS in the frequency bands referred to above are being studied in Radiocommunication Study Group 8;

k)
that RR S5.529 (WRC-95) limits use of the bands 19.7-20.1 GHz and 29.5-29.9 GHz by the MSS in Region 2 to dual-service (MSS and FSS) networks;

l)
that in the bands 20.1-20.2 GHz and 29.9-30 GHz sharing between dual-service (MSS and FSS) networks, FSS networks and MSS networks is not precluded;

m)
that in the band 39.5-40.5 GHz sharing between the MSS and the FSS in the space-to-Earth direction is not precluded,

decides that the following Question should be studied
1
What are the technical characteristics likely to be used in multiservice-satellite networks, encompassing mobile-satellite and fixed-satellite applications, which use the GSO and non-GSO in the frequency range 20 to 50 GHz?

2
What are the technical characteristics of GSO and non-GSO fixed-satellite networks in these bands?

3
What are the advantages and disadvantages regarding the flexibility and efficiency of orbit and spectrum use, made feasible by the use of single purpose satellites as compared with multiservice systems?

4
What are the sharing criteria for fixed-satellite networks, mobile-satellite networks and fixed/mobile multiservice-satellite networks necessary for mutual compatibility within these bands?

further decides

1
that the results of these studies should lead to the formulation of one or more Recommendations by 2001.

NOTE 1 – See Recommendation ITU-R S.1329.

QUESTION ITU-R 201-1/4*
DIGITAL SATELLITE SYSTEMS IN THE FSS IN SYNCHRONOUS
TRANSPORT NETWORKS BASED ON THE SDH
(1993)

The ITU Radiocommunication Assembly,

considering

a)
that the ITU-T has defined:

–
a Synchronous Digital Hierarchy (SDH) contained in ITU-T Recommendations G.707, G.708 and G.709;

–
the general characteristics and functions of synchronous multiplexing equipment contained in ITU-T Recommendations G.781, G.782 and G.783;

–
the physical parameters of the electrical and optical interfaces of SDH equipment contained in ITU-T Recommendations G.703 and G.958;

–
the architectures, performance and management capabilities of transport networks based on the SDH contained in ITU-T Recommendations G.803 and G.831;

–
the management of SDH equipment and transport networks contained in ITU-T Recommendations G.784, Q.811 and Q.812; 

–
the all encompassing Telecommunications Management Network (TMN) principles defined in ITU-T Recommendation M.30, which will also make use of SDH network management facilities;

b)
that digital satellite systems in the fixed-satellite service (FSS) have been in operational use interconnecting telecommunication networks on a global basis;

c)
the need for digital satellite systems to be adapted in line with the technical and operational enhancements of the networks they interconnect;

d)
that digital satellite systems have to also provide interconnection and interworking between plesiochronous and synchronous networks to accommodate regional differences in planning and deployment of new technology;

e)
that digital satellite systems will be integral parts of managed digital transmission networks utilizing SDH transmission technologies;

f)
that digital satellite systems as parts of the SDH transport networks should be compatible with the Network Node Interface (NNI) specified in ITU-T Recommendations;

g)
that digital satellite systems should as much as possible use standard SDH multiplexers, multiplexing concepts and management features to meet its FSS specific operational needs which include multipoint/multidestination connection configurations;

h)
that the use of SDH standard features in the design and for enhanced operation of satellite systems should be a trade-off with the continued need of efficient use of FSS spectrum and orbital resource utilization;

j)
that digital satellite systems for SDH traffic handling should be designed to provide adequate channel performance in order to comply with ITU-T Recommendation G.826;

k)
that the implications of the SDH concepts, functional requirements and characteristics on satellite systems have to be analyzed, and incompatibilities with satellite long transmission delay and Doppler effects be either removed or compensated for,

decides that the following Question should be studied
1
What are the most appropriate, from radio resource and spectrum efficiency viewpoint, digital satellite system internal network architectures as subnetworks or network functional elements in an SDH-based transport networks?

2
What satellite subnetwork “modem” interworking functionality are required:

–
to permit point-to-point and multidestination operation within the subnetwork;

–
to match the satellite non-hierarchical section layers to the anticipated satellite route size;

–
to accommodate in the section overhead media specific functions?

3
What are the system requirements in terms of network synchronization, timing distribution, buffer requirements to ensure proper integration in SDH-based transport networks?

4
Within the broader SDH transport networks, what are the FSS-SDH subnetwork specific needs in terms of network management and OAM, which should be satisfied using standard SDH facilities (e.g. for enhanced operation, configuration control, traffic handling including multipoint networking, performance monitoring)?

5
Which SDH standard protocols or part thereof need to be identified and possibly adapted for proper operation over satellite links with the inherent satellite propagation delay?

6
What functional requirements for FSS-SDH terrestrial digital interface equipment need to be satisfied using standard functions of SDH multiplex equipment and interfaces, including means and interfaces for accommodating the future TMN, and what modifications to these standards are necessary when used for FSS-SDH? 

7
What are the satellite transmission system specific functional requirements which are to be accommodated in suitable satellite frame overhead capacity and functions?

8
What are the transmission characteristics of satellite links in these SDH subnetworks to ensure conformance with relevant ITU-T performance requirements, to ensure unimpaired operation of the standard digital functions of the SDH multiplex and transport, and to achieve an efficient utilization of satellite radio frequency and orbital locations?

further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

NOTE 1 – See Recommendations ITU-R S.1149, ITU-R S.1250, ITU-R S.1251 and ITU-R S.1252.

QUESTION ITU-R 202-1/4

INTERFERENCE CRITERIA IN THE FIXED-SATELLITE SERVICE FOR THE OPTIMUM INHOMOGENEOUS USE OF THE AVAILABLE CAPACITY OF THE GEOSTATIONARY ORBIT

(1993-1995)

The ITU Radiocommunication Assembly,

considering

a)
that the number of satellites which should be considered for coordinations will increase;

b)
that in today's environment the use of orbit and spectrum tends to be rather inhomogeneous in terms of satellite spacings and frequency re-use;

c)
that in particular the usage of the frequency band allocated to the FSS in the geostationary-satellite orbit (GSO) tends to be non-uniform;

d)
that the spacing between GSO satellites using the same frequencies for co-coverage and non co‑coverage applications is non-uniform;

e)
that carriers with very different characteristics (such as power, occupied bandwidth, modulation type, access type, etc.) can be accommodated in an inhomogeneous manner in transponders of GSO satellites;

f)
that the flexible accommodation of carriers in satellite transponders is a major factor in the optimum use of the GSO capacity, in particular in commercial applications;

g)
that the non-uniform use of the orbit/spectrum resource creates a number of different interference scenarios;

h)
that the effects of interference into a given carrier in the fixed-satellite service (FSS) depend on the specific characteristics of the interfering carrier and also of the wanted carrier;

j)
that in some cases interference cannot be treated as an equivalent amount of thermal noise;

k)
that narrow-band carriers are more susceptible than wideband carriers to interference from high spectral peaks falling into their occupied bandwidth;

l)
that the aggregate interference in a satellite communication network is taken into account in the network design;

m)
that reference to the maximum permissible level for single entry interference in a satellite network can be made in interference coordination,

decides that the following Question should be studied
1
What are the reference scenarios which best reflect the current and expected future utilization of the orbit/spectrum resources available for use in the FSS?

2
How can the efficient use of the available GSO capacity be assessed and the optimum use of it be determined?

2.1
What are the preferred technical measures to reduce interference level between communication satellite networks in close orbital positions?

2.2
What are the operational measures to reduce interference level between communication satellite networks in close orbital positions?

3
What interference criteria can be adopted to optimize the use of the GSO capacity and allow for the most flexible access to it?

3.1
Under what circumstances can the permissible levels of single entry interference be increased?

3.2
What is the relationship between the single entry interference value and the aggregate interference value?

further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

QUESTION ITU-R 203-1/4
THE IMPACT OF USING SMALL ANTENNAS ON THE EFFICIENT
USE OF THE GEOSTATIONARY-SATELLITE ORBIT
(1993)

The ITU Radiocommunication Assembly,

considering

a)
that in recent years a growing number of direct to home (DTH) satellite TV services have developed in the fixed-satellite service (FSS) bands;

b)
that for cost and environmental reasons the DTH system providers wish to implement small antennas for home reception;

c)
that the ability to operate satellites at small angular separations may be limited by the main beam characteristics of small antennas;

d)
that the density of satellites using the FSS bands in critical parts of the geostationary-satellite orbit (GSO) is already high and is increasing;

e)
that FSS satellite separation in the geostationary orbit is typically 3° but in parts of Region 2, 2° spacing is extensively operated,

decides that the following Question should be studied as a matter of urgency
1
What are the potential levels of interference between services using small antennas and other telecommunications services in the FSS bands?

2
What is the impact on the efficient use of the GSO in the FSS bands from the proliferation of small antennas?

3
What steps might be taken to meet the needs of the services using small antennas in FSS bands with minimum impact on the efficiency of use of the GSO by all other fixed-satellite services?

further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

QUESTION ITU-R 204/4
INTERFERENCE OF UNDETERMINED ORIGIN
ON EARTH-TO-SATELLITE LINKS
(1993)

The ITU Radiocommunication Assembly,

considering

a)
that interference of undetermined origin to satellite telecommunication systems may occur on the satellite-to-Earth and/or on the Earth-to-satellite link;

b)
that such interference may be caused by the operation of satellite, earth and terrestrial radio stations in conditions not in conformity with the Radio Regulations or with their notified parameters;

c)
that on Earth-to-satellite links such interference may also arise as a result of equipment faults and/or of incorrect operations of earth stations, terrestrial radio-relay networks and/or satellite control stations;

d)
that the probability of occurrence of such interference is greater on the up link on account of the large number of transmitting earth stations and stations of terrestrial services and the fairly wide antenna patterns usually associated with the receiving antennas of telecommunication satellites;

e)
that the number of earth stations for satellite communications, in particular small stations (VSATs), is growing rapidly, thereby increasing the probability of such interference,

decides that the following Question should be studied
Taking into account the presence and character of interference of undetermined origin on the up link:

1
To what extent have satellites suffered interference of undetermined origin on the up link, and thereby impairing the performance of telecommunication channels; and if so:

a)
In what frequency band has this interference been observed?

b)
What is the duration and frequency of occurrence of such interference?

c)
What is the spectral structure of such interference and its relative level?

d)
Does such interference have a significant impact on the performance of telecommunication channels?

2
What possibilities or techniques exist, or which could be developed, to determine the origin of such interference and to overcome problems arising in connection with this type of interference?

further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

QUESTION ITU-R 205-1/4
FREQUENCY SHARING BETWEEN NON-GEOSTATIONARY SATELLITE
FEEDER LINKS IN THE FIXED-SATELLITE SERVICE USED
BY THE MOBILE-SATELLITE SERVICE

(1993-1995)

The ITU Radiocommunication Assembly,

considering

a)
that the World Administrative Radio Conference For Dealing With Frequency Allocations in Certain Parts of the Spectrum (Málaga-Torremolinos, 1992) (WARC-92) adopted primary mobile‑satellite service (MSS) allocations in the 1 to 3 GHz frequency range on a shared primary basis with other radio services subject to coordination in accordance with Resolution 46;

b)
that there are other MSS allocations;

c)
that non-geostationary satellite (non-GSO) networks implementing these MSS allocations may use the fixed-satellite service (FSS) allocations for feeder links;

d)
that the feeder links for these MSS non-GSO networks are considered part of the FSS;

e)
that the frequency and technical characteristics of such feeder links for the non-GSO MSS networks may depend on the technical characteristics of such systems using the MSS frequency bands;

f)
that several of these non-GSO MSS networks may use the same FSS frequency band for their feeder links;

g)
that studies of interference mechanisms between non-GSO networks in the respective MSS and the FSS allocated bands have commenced but are not complete;

h)
that the permissible interference criteria used for geostationary FSS networks may not be applicable to the FSS feeder links for non-GSO MSS networks,

decides that the following Question should be studied
1
What are the updated technical characteristics of the FSS feeder link used by the non-GSO MSS networks?

2
What are the permissible interference criteria between FSS feeder links used by the non‑GSO MSS networks taking into account the impact on the MSS?

3
What are the other general constraints (including number of networks) under which sharing is feasible between the feeder-links of two or more non-GSO MSS networks?
4
What are the spectrum sharing possibilities and technical solutions that are available to permit the sharing of frequencies between FSS feeder links used by non-GSO MSS networks?
5
What are the appropriate coordination methods for sharing between the feeder-links of two or more non-GSO MSS networks?

further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

GQUESTION ITU-R 206-3/4*
SHARING BETWEEN NON-GEOSTATIONARY SATELLITE FEEDER LINKS IN THE FIXED-SATELLITE SERVICE USED BY THE MOBILE-SATELLITE SERVICE AND OTHER SPACE SERVICES, AND NETWORKS OF THE FIXED-SATELLITE SERVICE USING GEOSTATIONARY SATELLITES

(1993-1995-1999)

The ITU Radiocommunication Assembly,

considering

a)
that the World Administrative Radio Conference For Dealing With Frequency Allocations in Certain Parts of the Spectrum (Málaga-Torremolinos, 1992) (WARC-92) adopted primary mobile-satellite service (MSS) and broadcasting-satellite service (BSS) allocations in the 1 to 3 GHz frequency range on a shared primary basis with other radio services subject to coordination in accordance with Resolution 46 (WRC-97);

b)
that there are other MSS allocations;

c)
that WRC-95 designated certain bands for non-GSO MSS feeder links where RR No. S.22.2 is not applicable and Resolution 46 (WRC-97) applies, calling for studies concerning the sharing of these bands;

d)
that non-geostationary satellite orbit (non-GSO) networks implementing these MSS and BSS allocations may use the fixed-satellite service (FSS) allocations for feeder links;

e)
that the feeder links for these MSS and BSS non-GSO networks are considered part of the FSS;

f)
that in bands where RR No. S22.2 is applicable, FSS feeder-links must operate in accordance with its previsions;

g)
that the frequency and technical characteristics of such feeder links for the non-GSO MSS and BSS networks may depend on the technical characteristics of such systems using the MSS and BSS frequency bands;

h)
that several of these non-GSO MSS networks may use the same FSS frequency band for their feeder links;

j)
that several of these non-GSO BSS networks may use the same FSS frequency band for their feeder links;

k)
that studies of interference mechanisms between non-GSO network feeder links and GSO networks of the FSS using the same frequency bands have commenced but are not complete;

l)
that the permissible interference criteria used for interference between geostationary FSS networks may not be applicable to interference from (and to) non-GSO networks to (and from) GSO FSS networks;

m)
that WRC-97 increased the 20/30 GHz bands designated for non-GSO MSS feeder links by 2 x 100 MHz;

n)
the contents of Resolution 121 (Rev. WRC-97),

decides that the following Question should be studied
1
What are the technical characteristics of the FSS feeder links used by the non-GSO MSS networks employing “transparent” transponders, and also by those employing on-board-processing satellite payloads?

2
What are the permissible long- and short-term interference criteria for interference from (and to) non-GSO MSS feeder links to (and from) GSO FSS networks using the same frequency bands taking into account the short-term nature of the interference?

3
What are the interference calculation and simulation methods needed to analyse the potential interference from (and to) non‑GSO MSS feeder links to (and from) GSO FSS networks using the same frequency bands, and also to determine the necessary angular separation or other requirements to avoid unacceptable levels and/or frequency and duration of interference occurrences?

4
What are the spectrum-sharing possibilities, technical solutions and coordination methodologies that are available to permit the sharing of frequencies by GSO FSS networks and non-GSO MSS feeder links? What are the interference mitigation techniques that could facilitate sharing between non-GSO MSS feeder links and GSO FSS networks?

5
What would be the benefit if the feeder-link earth stations to non-GSO networks were operated at fixed points geographically separated from GSO earth stations?

6
What are the appropriate coordination methods for sharing between non-GSO MSS feeder links and GSO/FSS networks?

further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by the year 2000.

NOTE 1 – See Recommendations ITU-R S.1255, ITU-R S.1256, ITU-R S.1257, ITU-R S.1323, ITU‑R S.1324, ITU-R S.1325 and ITU-R S.1328.

QUESTION ITU-R 208/4
USE OF STATISTICAL AND STOCHASTIC METHODS IN EVALUATION
OF INTERFERENCE BETWEEN SATELLITE NETWORKS
IN THE FIXED-SATELLITE SERVICE
(1993)

The ITU Radiocommunication Assembly,

considering

a)
that the density of satellites in the geostationary-satellite orbit (GSO) is governed by the interference deemed to be acceptable to each network;

b)
that the computation of interference is currently performed by deterministic methods which, in general, assume worst-case conditions in order to avoid unacceptable levels in all cases;

c)
that this approach sometimes leads to unduly conservative estimates, resulting in inefficient use of orbit capacity;

d)
that many of the technical characteristics of satellite networks which affect performance and orbit spectrum/utilization have random effects which are either stochastic (time varying) or statistical (time invariant);

e)
that there are stochastic/statistical elements in the interference environment, including inter alia satellite and earth-station antenna side-lobe gains, earth-station locations, satellite station-keeping tolerances, satellite network parameters, transponder frequency plans, aggregate-to-single entry interference ratios;

f)
that such stochastic/statistical elements may be represented by random parameters which vary with time, with space or with operational circumstances, and are in most cases variables which are independent of each other;

g)
that mathematical techniques exist by which the joint probability density function for interference may be computed in any given case;

h)
that the use of such mathematical techniques would often lead to a less conservative estimate of interference but nevertheless ensure the required degree of protection to coordinating parties;

j)
that increased use of statistical and stochastic properties of GSO satellite network characteristics may facilitate coordination;

k)
that, whilst stochastic/statistical techniques would be useful in coordination exercises, there may be risks in embodying them in the determination of the need to coordinate;

l)
that non-GSO satellites (particularly Low Earth Orbit) can also operate in the fixed-satellite service;

m)
that interference between non-GSO satellite networks and between non-GSO and GSO networks may have pseudo-random characteristics,

decides that the following Question should be studied
1
What elements in the calculation of inter-network interference are of a stochastic or statistical nature?

2
What is the independent parameter for each of the random elements, and what is the mathematical nature of the statistical variability?

3
How should these random variables be combined to yield overall probability density functions for the interference?

4
What confidence limits or similar criteria should be used to quantify acceptable interference in terms of the overall probability density functions?

5
To what extent would the usable capacity of the GSO be increased by the application of the stochastic and statistical approaches relative to the deterministic approach?

further decides

1
that the results of these studies should lead to an appropriate Recommendation by 2001.

QUESTION ITU-R 209/4
THE USE OF FREQUENCY BANDS ALLOCATED TO THE FIXED-SATELLITE SERVICE FOR BOTH THE UP AND DOWN LINKS OF
GEOSTATIONARY-SATELLITE SYSTEMS
(1993)

The ITU Radiocommunication Assembly,

considering

a)
that the utilization of the geostationary-satellite orbit may be improved by sharing frequencies between up links and down links of the same and/or different services, i.e. reverse-band working;

b)
that reverse band working is particularly useful where services are unidirectional such as bands used for broadcasting-satellite service (BSS) feeder links;

c)
that fixed-satellite service (FSS) down links could share frequencies with BSS feeder links;

d)
that interference from reverse band emissions into the receivers of geostationary space stations in antipodal locations might arise;

decides that the following Question should be studied
1
What are the conditions and the extent to which it is feasible for space stations in the FSS (space-to-Earth) to share Earth-to-space frequency allocations with BSS feeder links?

2
What is the feasibility of reverse-band working taking into account its impact on antipodal networks?

further decides

1
that the results of these studies should lead to the formulation of a Recommendation by 2001.

QUESTION ITU-R 214/4
TECHNICAL IMPLICATIONS OF STEERABLE AND
RECONFIGURABLE SATELLITE BEAMS
(1993)

The ITU Radiocommunication Assembly,

considering

a) 
that possibilities exist both for steerable or reconfigurable beams by telecommand, and also for dynamically steerable or reconfigurable beams on a time-division basis; 

b)
that steerable and reconfigurable satellite beams represent one means of adapting satellite capacity to unforeseeable changes in telecommunications traffic distribution during the increased lifetimes in orbit;

c)
that steerable and reconfigurable satellite beams help to facilitate relocation of satellites in orbit hence offer a way of improving orbit utilization;

d)
that steerable and reconfigurable satellite beams can be incorporated in space division multiple access and on-board processing schemes which improve the connectivity and degree of utilization of individual satellites and hence increase the efficiency of use of the geostationary-satellite orbit;

e)
that the concept of steerable and reconfigurable beams poses problems for the application of the Radio Regulations, since a single discrete coverage area is not applicable;

f)
that, whilst one solution to the regulatory problem would be to coordinate all the geographical areas which it is technically possible for a steerable or reconfigurable beam to cover, in some cases this would imply an inordinate number of coordination exercises;

g)
that, whilst an initially simpler solution would be to coordinate only those coverage areas to which it is proposed to direct the beams during the early period of the satellite's orbital life, this would leave the operators uncertain of the future usability of the steerable or reconfigurable facilities,

decides that the following Question should be studied
1
What are the full implications of steerable and reconfigurable satellite beams for coordination procedures?

2
Are there any parts of the Radio Regulations which would need to be amended to provide more adequately for steerable and reconfigurable satellite beams?

3
What solutions are possible to the problems posed by steerable and reconfigurable satellite beams for frequency coordination procedures?

further decides

1
that the results of these studies should lead to the formulation of an appropriate Recommendation by 2001.

QUESTION ITU-R 216/4

INTERRUPTIONS TO TRAFFIC DUE TO SITE DIVERSITY ARRANGEMENTS AND/OR EQUIPMENT PROTECTION ARRANGEMENTS ON DIGITAL PATHS OR CIRCUITS IN THE FIXED-SATELLITE SERVICE
(1993)

The ITU Radiocommunication Assembly,

considering

a)
that continuity of traffic on established satellite links may be interrupted by equipment failure or by natural phenomena (i.e. solar interference, attenuation due to hydrometeors);

b)
that the interruptions may be divided into self-restoring interruptions (i.e. protection switching, hydrometeors) and interruptions which include repair time;

c)
that site diversity and protection switching converts longer interruptions into either very brief ones or prevents interruptions of the link;

d)
that, in planning a satellite link, decisions must be taken on provision of site diversity and protection switching which have a major impact on the link availability and the cost of its provision;

e)
that the causes of circuit or digital path interruption include attenuation or depolarization in radio links due to hydrometeors, the reception of a high level of interference or radio-frequency noise, equipment malfunction, the operation of protection circuit switching or diversity site switching and power supply transients;

f)
that digital path or circuit availability is affected by interruptions of ten consecutive seconds or more and that digital path or circuit quality is affected by momentary interruptions of traffic of less than 10 s according to the availability objectives given in Recommendation ITU-R S.579;

g)
that the duration of some interruptions may depend on the configuration of the satellite network; they may also depend on whether earth stations are permanently attended or unattended at the onset of an interruption, and on whether or not the earth-station antennas are readily steerable to point from one satellite to another,

decides that the following Question should be studied
1
For satellite links with and without site diversity protection, what is the proportion (in frequency and in duration) of interruptions due to propagation effects which would contribute to the availability and unavailability objectives?

2
What are the preferred characteristics (i.e. switching time) for site diversity and equipment protection arrangements?

3
For satellite links with protection arrangements and/or diversity site switching, what is the proportion (in frequency and in duration) of short breaks in transmission due to protection and diversity switching?

4
What is the proportion of interruptions due to maintenance including human error?

5
What are the preferred characteristics of devices which would prevent malfunctioning of other systems connected in tandem at baseband?

further decides

1
that the results of these studies should lead to the formulation of an appropriate Recommendation by 2001.

QUESTION ITU-R 218-1/4

COMPATIBILITY BETWEEN ON-BOARD PROCESSING SATELLITES
IN THE FSS AND TERRESTRIAL NETWORKS

(1993-1995)

The ITU Radiocommunication Assembly,

considering

a)
that satellite systems in the fixed-satellite service (FSS) utilizing various degrees of digital baseband on-board processing (OBP) have been launched and are under development by a number of administrations, both for GSO and non-GSO (e.g. LEO) operation;

b)
that such systems are intended to carry both synchronous and asynchronous digital information streams of various rates;

c)
that such information streams could consist of various types of traffic, extending from relatively low-bit rate traffic (e.g. for VSATs) up to high-bit rate traffic composed of ISDN, B‑ISDN, SDH, Frame Relay and other agreed-upon and evolving international protocols and transmission techniques wherein the satellite subnetwork will be embedded in a larger PSN;

d)
that such protocols and techniques may be highly sensitive to the use of OBP and that satellite/terrestrial compatibility with respect to various interworking and interconnection scenarios may be adversely affected by certain on-board processing functions;

e)
that global system(s) consisting a large number of OBP satellites in low-Earth orbit (LEO) and using intersatellite links (ISLs) are under development for the fixed-satellite service, and that such system(s) raise new and fundamentally unexplored system and networking issues concerning PSN compatibility, performance and availability, latency, routing and delay (both fixed and variable) timing, and synchronization, and congestion control;

f)
that these new system(s) could operate above the primary rate and could utilize frequencies above 15 GHz;

g)
that digital performance at and above the primary rate is characterized in ITU-T Recommendation G.826 and in Recommendation ITU-R S.1062, but only for systems operating at frequencies below 15 GHz;

h)
that OBP can provide enhanced performance, flexibility, services and spectrum efficiency,

decides that the following Question should be studied
1
What specific network and traffic parameters are potentially uniquely affected by the use of digital baseband OBP?

2
What specific network and traffic parameters are potentially uniquely affected by digital traffic routing through a potentially large number of LEO satellites using both OBP and ISLs and operating at FSS frequencies in the neighbourhood of 30 and 20 GHz?

3
What general OBP system characteristics might result in incompatibilities at the satellite subnetwork interface (such as signalling, queuing and processing delays, synchronization, routing, reliability and performance)?

4
What are the specific OBP system functional characteristics required to assure conformance with relevant ITU performance requirements, and to achieve an efficient utilization of satellite radio frequency assignments and orbital locations?

5
Are the existing performance objectives specified in Recommendation ITU-R S.1062 valid for systems operating in the neighbourhood of 30 and 20 GHz, and if they are not, how must the performance requirements be specified to make them applicable at these frequencies?

6
What existing and developmental ITU Recommendations might limit or otherwise impair the use of OBP systems in the FSS?

further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

QUESTION ITU-R 219-1/4

PROTECTION OF NON-GEOSTATIONARY SATELLITE FEEDER LINKS IN THE FIXED-SATELLITE SERVICE USED BY THE MOBILE-SATELLITE SERVICE FROM RADIO-RELAY SYSTEMS IN THE SHARED FREQUENCY BANDS

(1993-1999)

The ITU Radiocommunication Assembly,

considering

a)
that the World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum (Malaga-Torremolinos, 1992) (WARC-92) adopted primary mobile-satellite service (MSS) allocations in the 1 to 3 GHz frequency range on a shared basis with other radio services subject to coordination in accordance with Resolution 46 (WARC-97);

b)
that non-geostationary satellite (non-GSO) networks implementing these MSS allocations may use the fixed-satellite service (FSS) allocations for feeder links shared with the fixed service;

c)
that the feeder links for these MSS non-GSO networks are considered part of the FSS;

d)
that it is necessary to study interference mechanisms between non-GSO network feeder links and radio-relay systems using the same frequency bands;

e)
that allowable interference criteria used for interference between geostationary FSS networks and radio-relay systems may not be applicable to interference from radio-relay systems to non-GSO network feeder links;

f)
that the preliminary agenda for WRC-03 addresses in Resolution 722 (WRC-97) sharing between the fixed-satellite service (FSS) and the fixed service in the 19 GHz band, when used bidirectionally by the FSS to provide feeder links for non-geostationary-satellite orbit (non-GSO) mobile-satellite service (MSS) systems,

decides that the following Question should be studied
1
What are the preferred sharing criteria for interference from radio-relay systems to MSS non-GSO feeder links using the same frequency bands?

2
What are the interference calculation methods needed to analyze the potential interference from radio-relay systems to MSS non-GSO feeder links using the same frequency bands? 

3
What are the preferred sharing criteria for interference from radio-relay systems to FSS systems using the same frequency bands in bands used for MSS non-GSO feeder links operating bidirectionally?

further decides

1
that the above studies should be completed by 2002.

QUESTION ITU-R 220/4
INTERFERENCE CRITERIA FOR SYSTEMS IN THE FIXED‑SATELLITE SERVICE USING SPREAD SPECTRUM MULTIPLE ACCESS
(1993)

The ITU Radiocommunication Assembly,

considering

a)
that satellites in the fixed-satellite service (FSS) are simultaneously accessed by earth stations at different locations;

b)
that various multiple access methods including time division multiple access (TDMA) and spread spectrum (or code division) Multiple Access (SSMA or CDMA) are already used or planned by various administrations;

c)
that, in order to ensure the efficient use of frequency spectrum and orbits, it may be desirable to determine an appropriate interference criterion for multiple access carriers;

d)
that the transmission characteristics of multiple access systems, especially TDMA systems may be of importance in their interaction with one another;

e)
that increases in interference on SSMA signals can be accommodated by reducing system capacity,

decides that the following Question should be studied
1
What is the appropriate interference criterion to be applied for coordination among SSMA systems?

2
What are the appropriate interference criteria to be applied for coordination of SSMA systems with systems using other modulation and/or access techniques?

further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

QUESTION ITU-R 221/4

SELECTION OF RADIO STARS VISIBLE IN SOUTHERN HEMISPHERE FOR USE IN DETERMINING G/T VALUES FOR ANTENNAS IN
THE FIXED-SATELLITE SERVICE
(1993)

The ITU Radiocommunication Assembly,

considering

a)
that it is desirable to characterize satellite earth station antennas by the most accurate means possible;

b)
that the radio star method of measuring receive system G/T ratio directly remains the most accurate procedure for large earth station antennas;

c)
that the radio stars currently accepted for direct measurement of G/T ratio as given in Recommendation ITU‑R S.733 (Cassiopeia A, Taurus A and Cygnus A) are inappropriate for many Southern Hemisphere locations due to low elevation angle or complete invisibility;

d)
that additional radio surveys of the sky have been conducted since the currently used radio stars were selected as useful for the direct measurement of G/T;

e)
that further studies of radio star characteristics could be an appropriate addition to Recommendation ITU‑R S.733,

decides that the following Question should be studied
1
What radio stars are visible from the Southern Hemisphere at elevation angles comparable to those required to operate geostationary satellites?

2
What are the flux density, angular extension and polarization characteristics of such radio stars?

3
For what ranges of satellite earth station G/T values would the ratio of star noise to system noise be sufficient for accurate measurements to be made?

further decides

1
that the results of these studies should lead to the formulation of an appropriate Recommendation by 2001.

QUESTION ITU-R 222/4* 
PROTECTION RATIO MASKS FOR TV/FM CARRIERS
(1993)

The ITU Radiocommunication Assembly,

considering

a)
that TV/FM carriers are sensitive to interference from other types of FSS carriers;

b)
that in particular, the case of interference from one TV/FM carrier to another TV/FM carrier is difficult to address, due to the complex nature of television signals;

c)
that the sensitivity of TV/FM carriers to interference from other TV/FM carriers is dependent upon, inter alia, the relative frequency offset between the desired and interfering carriers;

d)
that at present there is no existing ITU-R Recommendation addressing the case of protection ratio for the case of frequency offset between desired and interfering TV/FM carriers;

e)
that in order to be readily applicable, any Recommendation developed for the case of protection ratios for interference between TV/FM carriers should include a minimum number of protection ratio masks;

f)
that Radiocommunication Working Party 4A has been studying the topic of protection ratios for TV/FM carriers for some time and has an existing Report on this topic,

decides that the following Question should be studied
1
What TV/FM protection ratios are required for the case of frequency offset between TV/FM carriers?

2
What minimum set of protection ratio masks can be developed such that all types of TV/FM carriers are adequately protected?

further decides

1
that the results of these studies should lead to the formulation of an appropriate Recommendation by 2001.

QUESTION ITU-R 223/4

INTERFERENCE CRITERIA FOR SHORT-TERM INTERFERENCE EVENTS INTO THE FIXED-SATELLITE SERVICE NETWORKS
(1993)

The ITU Radiocommunication Assembly,

considering

a)
that performance objectives for fixed-satellite service (FSS) networks are in general specified in terms of long-term and short-term objectives, e.g. Recommendations ITU-R S.353, ITU‑R S.522, and ITU-R S.614;

b)
that the availability of FSS carriers including ISDN or other digital carriers is often critical to the link budget design;

c)
that interference situations are arising in which FSS networks are potentially exposed to high levels of interference for short periods of time which could affect the short-term performance or availability objectives stated in § a) and b) above;

d)
that the permissible interference resulting from short-term interference events may have to be treated differently for frequencies above and below 15 GHz due to the different fading characteristics for signals above 15 GHz;

e)
that short-term interference events may cause loss of synchronization or other unstable conditions which may cause a degradation or loss of service for periods longer than the interference event;

f)
that up to now the interference into FSS networks has always been based on long-term performance objectives (i.e. greater than 10% or 20% of the time);

g)
that since sharing with the radionavigation, space sciences, and feeder links to non-geostationary-satellite orbit (GSO) networks may result in short-term interference events, there is a need to define a short-term interference objective;

h)
that with the increasing use of digital techniques such as SDH which applies to carriers operating above the primary digital hierarchy rate, the short-term performance objectives are expected to become more critical;

j)
that different types of FSS carriers may require different short-term interference criteria,

decides that the following Question should be studied
1
What short-term interference criteria should be used for determining the allowable short-term interference into each type of FSS carriers?

2
What parameter should be used in specifying this interference criteria, e.g. percentage of time, percentage of the noise, or percentage of the equivalent noise for a specified performance?

3
What, if any, probability factor should be used in determining the allowable short-term interference for non-GSO interfering networks?

4
What trade-offs could be made between the duration, level and frequency of the short-term interference events?

5
What is the permissible level of short-term interference when FSS carriers are operated with large rain fade margins?

further decides

1
that the results of these studies should lead to the formulation of an appropriate Recommendation by 2001.

QUESTION ITU-R 224/4

TECHNICAL COORDINATION AND OPTIMIZATION METHODS FOR SYSTEMS IN THE FIXED-SATELLITE SERVICE TO BE USED UNDER
APPENDIX S30B OF THE RADIO REGULATIONS
(1993)

The ITU Radiocommunication Assembly,

considering

a)
that in the development of communication-satellite systems, difficulties arise in placing new satellites on certain sectors of the geostationary-satellite orbit owing to the increasing probability of mutual interference;

b)
that Article 7 of Appendix S30B of the Radio Regulations (RR) states that the Radiocommunication Bureau “shall find an appropriate orbital position” for new Members of the Union;

c)
that there are several recent new Members of the Union, and more new Members anticipated;

d)
that the Radiocommunication Bureau (BR) has received requests to determine optimal orbital positions for satellites under RR Appendix S30B;

e)
that RR Article 6, Section II of Appendix S30B allows a group of administrations to implement a subregional system under relevant provisions;

f)
that administrations were requested in Resolution No. 105 (Orb-88) to make every effort to reach agreement on measures to improve the quality of the Allotment Plan;

g)
that Recommendations ITU-R S.672 and ITU-R S.580 define sidelobe characteristics for satellite and earth station antennas respectively which are more stringent than the sidelobe characteristics used in Annex 1 of RR Article 11 of Appendix S30B;

h)
that the development of software which considers every combination of uplink and downlink test points under all conditions in calculating various C/I ratios, to accommodate new allotments is extremely difficult and requires significant computing resources;

j)
that a beam might be optimized in different ways for example, either:

–
all test points have a single entry C/I ratio slightly greater than 30 dB; or

–
some test points have single entry C/I values less than 30 dB and some test points have C/I ratios much greater than 30 dB;

k)
that in solutions which require coordination, a beam may have only one test point out of many which fails the single-entry C/I criterion of 30 dB;

l)
that administrations may attribute different levels of importance to different test points depending on their service requirements;

m)
that a balance is needed between coordination solutions which favour single-entry C/I ratios and those which favour aggregate C/I ratios;

n)
that in Part B of the Plan, both wanted and interfering systems are considered to be in conformity with the Plan if the increase in noise temperature is considered to be less than 6%;

o)
some solutions in accommodating new allotments could involve a trade-off between C/I and DT/T;

p)
that there are no specific procedures for modification in RR Appendix S30B;

q)
that if a solution requires coordination, the BR needs to establish an order of priority for applying techniques such as:

–
consideration of a uniform method of calculating interferences (e.g. C/I rather than DT/T in all cases);

–
lowering of the single-entry C/I ratio below 30 dB;

–
lowering of the aggregate C/I ratio below 26 dB;

–
calculation of the C/I ratios using a statistical or stochastic method rather than the “worst case” method (see Note 1);

–
applying more stringent antenna sidelobe characteristics;

r)
that the BR does not have any suitable software available to optimize the satellites’ positions in the geostationary-satellite orbit (GSO),

decides that the following Question should be studied
1
What are the methods which should be used for the optimization of geostationary-satellite orbital positions in accordance with RR Appendix S30B?

2
In the application of the Predetermined arc (PDA) concept, whether it is more efficient to move a small number of allotments a relatively large displacement within their PDAs, or whether it is more efficient to move a large number of allotments a relatively small displacement within their PDAs?

3
What relative weights should be placed on adjustments and optimizations of various factors (e.g. single entry C/I ratios, aggregate C/I ratios, DT/T ) used in the above optimization?

4
In cases where coordination using the sets of generalized parameters adopted by the Conference is not possible, are there sets of generalized parameters different from those adopted by the Conference which could be used to achieve coordination agreements?

5
What additional factors (e.g. the use of fast roll-off satellite antennas and improved sidelobe pattern earth station antennas by new allotments as well as the existing allotments in Parts A and B of the Allotment Plan) might be considered in application to the RR Appendix S30B procedure?

further decides

1
that the results of these studies should lead to the formulation of an appropriate Recommendation by 2001.

NOTE 1 – See also Question ITU-R 208/4.

QUESTION ITU-R 226-1/4*
USE OF PORTABLE AND TRANSPORTABLE TRANSMITTING EARTH STATIONS FOR DIGITAL TRANSMISSION OF DIGITAL HIGH-DEFINITION TELEVISION FOR NEWS GATHERING AND OUTSIDE BROADCASTS** VIA SATELLITE

(1990-1993-1995)

The ITU Radiocommunication Assembly,

considering

a)
that in point-to-point television transmission via satellite, quality objectives are fixed on the basis of large-sized transmitting and receiving stations;

b)
that the introduction of highly portable transmitting stations is essential, particularly for news gathering operations and can provide a satisfactory technical solution;

c)
that the special characteristics needed for portable and transportable stations and the reduced link budget characteristics of highly portable stations may necessitate acceptance of relaxed transmission performance objectives;

d)
that it may be necessary to provide, on the same satellite bearer, the auxiliary signals required for the operation of the portable and transportable transmitting stations but that these auxiliary signals should not have a perceptible effect on the transmission quality of the television signals;

e)
that throughout the world, where news events take place, standardized and uniform technical and operating procedures should be established to ensure prompt activation of satellite news gathering (SNG) and outside broadcasts (OB) service;

f)
that Recommendations ITU‑R SNG 722, 770, 771, 1070 and 1007 take into account the issues dealing with technical and operational procedures affecting the use of portable and transportable transmitting earth stations for analogue and digital conventional TV, SNG and OB;

g)
that digital techniques offer promising perspectives as compared to analogue for both encoding and transmission of HDTV signals,

decides that the following Question should be studied
1
What Recommendations need to be adopted for the digital transmission of digital HDTV for SNG and OB via satellite concerning:

1.1
the overall transmission objectives and performance objectives for HDTV SNG and OB transmission by portable or transportable satellite earth stations;

1.2
the specific equipment required by portable or transportable SNG and OB earth stations to meet the overall transmission objectives and performance objectives;

1.3
the operational requirements related to HDTV SNG and OB transmission by portable or transportable satellite earth stations;

1.4
the need for interoperability;

1.5
the compatibility between different coding algorithms?

further decides

1
that the results of the above studies should be included in (a) Recommendation(s);

2
that the above studies should be completed by 2001.

QUESTION ITU-R 227/4*
USE OF DIGITAL TRANSMISSION TECHNIQUES FOR SATELLITE NEWS GATHERING (SOUND)
(1993)

The ITU Radiocommunication Assembly,

considering

a)
that in point-to-point sound transmission via satellite, quality objectives are fixed on the basis of large-sized transmitting and receiving stations;

b)
that the introduction of highly portable transmitting stations is essential for sound news gathering operations and can provide a satisfactory technical solution;

c)
that throughout the world, where news events take place, standardized and uniform technical and operating procedures should be established to ensure prompt activation of sound SNG (satellite news gathering) service;

d)
that the very nature of SNG requires that earth stations be activated in an expedient manner, the philosophy of which is not consistent with the long advance notice periods normally established for fixed permanent services;

e)
that Recommendation ITU-R SNG.722 addresses analogue sound transmission for SNG but digital transmission techniques are becoming more and more important,

decides that the following Question should be studied
1
What are the uniform technical parameters with respect to:

1.1
the overall performance objectives for digital sound SNG;

1.2
the technical quality specifications for the programme audio signal that would be acceptable for digital sound SNG;

1.3
the number of and technical quality specification of auxiliary circuits required for digital sound SNG;

1.4
the overall system RF characteristics that are appropriate for providing digital sound SNG?

further decides

1
that the results of the above studies should be included in (a) Recommendation(s);

2
that the above studies should be completed by 2001.

QUESTION ITU-R 230/4

STUDIES ON EFFICIENT USE OF FSS ORBIT/SPECTRUM RESOURCES
RESULTING FROM RESOLUTION 18 (KYOTO-94)

(1995)

The ITU Radiocommunication Assembly,

considering

a)
that Resolution 18 of the ITU Plenipotentiary Conference, Kyoto, 1994, calls for a review of the frequency coordination and planning framework for satellite networks, and that a Working Group of the RAG was set up to consider the content of such a review and how it might be conducted;

b)
that the Director of the Radiocommunication Bureau has been requested to provide a report to WRC-97 on ways to improve the coordination of fixed-satellite networks using the GSO;

c)
that the Working Group of the RAG identified in its output document the “Major issues to be considered in the review of the Frequency Coordination and Planning Framework for Satellite Networks”;

d)
that Sections 5 and 6 of that document refer to the need for efficient use of and equitable access to the geostationary orbit and the associated spectrum resources;

e)
that in so far as the FSS frequency allocations are concerned, including the RR Appendix S30B bands, Study Group 4 members have considerable experience both in the practice of frequency coordination and in the conduct of studies leading to Recommendations designed to improve orbit/spectrum efficiency;

f)
that the efficient use of the GSO in FSS bands requires attention to both technical and operational aspects;

g)
that, in some FSS bands and large segments of the geostationary-satellite orbit, problems of congestion are being experienced during coordination negotiations, despite the fact that the corresponding orbit/spectrum resources may be capable of supporting a higher capacity than is presently exploited;

h)
that the existing coordination framework creates difficult, time-consuming coordinations;

j)
that the following non-exclusive possible new coordination concepts have been suggested for the improvement of orbit/spectrum efficiency:

–
progressive coordinations as traffic and operational requirements develop;

–
multilateral coordinations;

–
the necessity or otherwise for advance publication;

–
coordination based on homogeneous network characteristics;

–
coordination based on self-compatible networks;

–
coordination based on advance knowledge of more complete information;

–
possible reduction between maximum and minimum power levels within the same network;

–
coordination based on higher inter-system noise allowances;

–
possible elimination of the need to coordinate with satellites at spacings greater than (°;

–
coordination taking advantage of statistical evaluation of interference;

–
coordination adapted to the inhomogeneity in the use of the resources;

k)
that orbit capacity would be increased if reductions in satellite spacing were facilitated by the implementation, where appropriate, of the following non-exclusive technological advances:

–
shaped beam satellite antennas;

–
steerable satellite antennas;

–
earth station antennas with improved side-lobe characteristics;

–
spectrally efficient modulation and multiple access techniques;

–
digital compression techniques;

l)
that existing Recommendations and other texts produced by Study Group 4 and its Working Parties and Task Groups relate to orbit/spectrum efficiency, and these should be reviewed initially in order to avoid duplication of effort;

m)
that the particular requirements of multi-service networks should be taken into account,

decides that the following Questions should be studied
1
Which Recommendations and other texts relating to orbit/spectrum utilization efficiency exist, and what are their principal features?

2
What are the details of advances in technology and techniques which might be invoked to improve orbit utilization efficiency in FSS bands?

3
In which parts of the geostationary orbit and in which sub-bands have there been technical and operational difficulties in coordinating new FSS networks, what has been the nature of such difficulties, and to what extent would they ultimately reduce the achievable orbit/spectrum capacity if no steps were taken to overcome them?

4
What are the details of new coordination methods and concepts which might be adopted to reduce the coordination difficulties and improve the efficiency of use of the GSO for FSS networks, and how can they be implemented?

5
What operational practices and frequency coordination approaches should be avoided to permit improved GSO FSS network coordination?

6
How can the application of new coordination concepts and advanced technologies be encouraged?

further decides

1
that the above mentioned studies should be completed by 2001.

NOTE 1 – See Recommendations ITU-R S.1253 and ITU-R S.1254.

QUESTION ITU-R 231/4
SHARING BETWEEN NETWORKS OF THE FIXED-SATELLITE SERVICE USING NON‑GEOSTATIONARY SATELLITES AND OTHER NETWORKS
OF THE FIXED-SATELLITE SERVICE

(1995)

The ITU Radiocommunication Assembly,

considering

a)
that satellite networks involving non-geostationary orbit satellites and the associated earth stations may become feasible in the fixed-satellite service (FSS) using the existing frequency allocations with uplinks in the 27.5-29.5 GHz band and downlinks in the 17.7-19.7 GHz band;

b)
that current uses of the FSS frequency bands include FSS networks using geostationary satellites, non-geostationary satellite feeder links used by the mobile-satellite service, and broadcasting-satellite service feeder links;

c)
that the satellite networks in considering a) will introduce new sharing situations with other FSS systems which have not been fully studied;

d)
that sharing criteria used for interference between geostationary FSS networks and other FSS systems may not be applicable to the sharing situation referred to in considering c),

decides that the following Question should be studied
1
What are the technical characteristics likely to be used in non-GSO FSS networks?

2
What are the permissible interference criteria (both long term and short term) between non-GSO FSS networks and other FSS uses of the same frequency bands?

3
What are the interference calculation methods needed to analyse the potential interference between non-GSO FSS networks and other FSS uses of the same frequency bands?

4
What are the spectrum sharing possibilities and technical solutions that are available to permit the sharing of frequencies between non-GSO FSS networks and other FSS uses of the same frequency bands?


further decides
1
 that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

NOTE 1 – See Recommendations ITU-R S.1255, ITU-R S.1257, ITU-R S.1323, ITU-R S.1325 and ITU-R S.1328.

QUESTION ITU-R 232/4

USE OF REGENERATIVE PROCESSING IN FSS ALLOCATIONS

(1995)

The ITU Radiocommunication Assembly,

considering

a)
that N-GSO and GSO satellites use the FSS;

b)
that co-frequency, co-directional sharing between non-GSO and GSO satellite systems is difficult;

c)
that frequency reuse is commonly employed in satellite systems to conserve spectrum;

d)
that frequency reuse on the service links of other satellite services will impact on the required bandwidth on the corresponding feeder links;

e)
that methods exist that have the potential to conserve spectrum on both the service and feeder links;

f)
that the characteristics and capabilities of regenerative OBP satellites are being addressed by Working Party 4B (Question ITU-R 218/4),

decides that the following Question should be studied
What are the advantages of on board processing (OBP) used on regenerative satellites with respect to the efficient use of orbits and spectrum (e.g. network coordination)?

further decides

1
that the results of these studies should lead to the formulation of an appropriate Recommendation by 2001.

QUESTION ITU-R 233/4

DEDICATED USER DIGITAL SATELLITE COMMUNICATIONS SYSTEMS
AND THEIR ASSOCIATED ARCHITECTURES

(1995)

The ITU Radiocommunication Assembly,

considering

a)
that dedicated/user-oriented networks external to the ISDN using capacity of international, regional and national satellite systems are being established;

b)
that there are various alternative architectures and corresponding reference digital paths and user requirements for these networks;

c)
that more information and criteria on technical and operational matters associated with such systems would be useful in the development of economical satellite systems;

d)
that these networks may include the use of very small aperture terminals (VSAT) in the earth segment, which may be dedicated to a single user;

e)
that new fixed-satellite service networks involving a large number of low-Earth orbit satellite and the associated earth stations are being developed, and that these networks also involve multiple intersatellite links;

f)
that digital satellite links will continue to form part of evolving digital networks carrying a variety of services including those of the ISDN;

g)
that Question ITU-R 78/4 exists to investigate the integration of satellites into the B‑ISDN;

h)
that it would be desirable to establish various network architectures for digital satellite links to provide designers of equipment and systems with guidance for their implementation;

j)
that these network architectures may help designers in allocating impairment for digital transmission links,

decides that the following Question should be studied
1
What network architectures are conceivable and preferable to facilitate the design and construction of dedicated user systems for digital transmission?

2
What network architectures are preferable from overall cost efficiency, taking § 1 into account?

3
What are the preferred user requirements for performance and availability on the satellite link?

4
What are the factors which characterize alternative network topologies, system architectures and link control protocols?

5
What is the impact of the network requirements on the characteristics of the earth stations?

6
What are the standardized dedicated user/network digital interfaces to be recommended?

further decides

1
that the results of these studies should lead to the formulation of an appropriate Recommendation by 2001.

QUESTION ITU-R 234/4

PHASE JITTER AND WANDER REQUIREMENTS FOR SATELLITE
EARTH STATION MODEMS

(1995)

The ITU Radiocommunication Assembly,

considering

a)
that digital transmission equipment plays an important role in transmission of switched traffic through the global satellite network;

b)
that the ITU-T has specified the required jitter and wander performance of terrestrial transmission equipment;

c)
that excessive jitter can cause the increased occurrence of bit errors, synchronization problems and spurious phase modulation;

d)
that wander or long term variations in the significant instants of a digital signal from their ideal positions in time must be accommodated by digital equipment in order to preserve synchronization,

decides that the following Question should be studied
1
What are the characteristics of satellite earth station modems that give rise to phase jitter and wander?

2
What jitter and wander requirements must be met by satellite earth station modems in order to preserve the proper functioning of the switched network?

3
What jitter and wander requirements must be met by satellite earth station modems in order to preserve and maintain network synchronization?

4
What jitter and wander guidelines should be met for private networks?

further decides

1
that the results of these studies should lead to the formulation of an appropriate Recommendation by 2001.

QUESTION ITU-R 235/4

USE OF OPERATIONAL FACILITIES TO MEET POWER-FLUX-DENSITY LIMITATION UNDER ARTICLE S21 OF THE RADIO REGULATIONS

(1995)

The ITU Radiocommunication Assembly,

considering

a)
that provision S11.31 a) of the Radio Regulations requires the Radiocommunication Bureau to examine the notified frequency assignments under Article S11 of the Radio Regulations, inter alia, with respect to its conformity with Article S21 (power-flux-density limits);

b)
that the Radiocommunication Bureau received in the past and is still receiving submissions from administrations for which the power-flux-density examinations show an excess initially varying from 0 to 9 dB, and recently up to 10 dB or more, within a certain range of elevation angles of arrival;

c)
that after consultation with the notifying administrations the Bureau was informed that with the application of technical means such as energy dispersal and backoff control the power-flux density could be adjusted to the level specified in the Radio Regulations; 

d)
that, in examining these cases, the Radiocommunication Bureau had given a favourable RR S11.31 a) Finding for the submissions mentioned in b) above when the subject notice contained details of the operational/technical scheme to ensure power-flux-density conformance to the mandatory Article S21 limits;

e)
that the Radiocommunication Bureau, in performing its mandatory tasks relating to the application of the above-mentioned provisions, is concerned with the extent to which the application of such operational measures to the space services could be accepted without hampering other services sharing the same frequency bands,

decides that the following Question should be studied
1
What are the actual design capabilities of space systems regarding the use of operational facilities such as energy dispersal, back-off control and other techniques for the adjustment of power-flux-density levels?

2
What are the maximum limits beyond which the use of such power adjustment facilities are no longer feasible?

3
What are the technical means by which such facilities could be used in a given service area and within a certain range of angles of arrival?

4
How would these operational measures (such as the increase in the back-off to overcome the power-flux-density excess) affect the performance of the subject satellite networks in the concerned service area?

further decides

1
that the above studies should be completed by the end of 2001.

Question ITU-R 236/4

INTERFERENCE CRITERIA AND CALCULATION METHODS
FOR THE FIXED-SATELLITE SERVICE

(1995)

The ITU Radiocommunication Assembly,

considering

a)
that the BR, in carrying out its duties under Articles S9 and S11 of the Radio Regulations, is required to calculate potential interference between networks of all types in the fixed-satellite service and to compare the results of such calculations with appropriate criteria;

b)
that the BR has requested guidance from Study Group 4 on the methods to be employed for the calculation of the interference within the FSS, and on the criteria to be used for comparison;

c)
that a similar BR request in respect of interference between FSS networks and networks of the fixed service has been addressed to Working Party 4-9S;

d)
that it would be convenient for the BR to have a single document containing the calculation methods and criteria applicable to all combinations of interfering and victim FSS carrier types, in as concise a form as practicable;

e)
that interference criteria and calculation methods are currently available in ITU-R Recommendations for most, but not all, combinations of carrier types in the FSS;

f)
that most, but not all, of the available FSS interference criteria and calculation methods are currently summarized in Recommendation ITU-R S.741;

g)
that Recommendation ITU-R S.1150 gives guidance on circumstances in which the probability of harmful interference between FSS carriers can be considered to be negligible,

decides that the following Question should be studied
1
Which combinations of interfering and victim FSS carrier types are covered by other ITU-R texts on interference calculation methods and criteria but not included in Recommendation 
ITU-R S.741?

2
To what extent does Recommendation ITU-R S.741 present the FSS interference calculation methods and criteria available elsewhere in Study Group 4 texts, in a form which can be used by the BR without the need to refer to those texts?

3
Which combinations of interfering and victim FSS carriers are not currently covered by Study Group 4 texts describing interference criteria and/or calculation methods, and what criteria and calculation methods are appropriate for such combinations?

4
What should be the structure and status of a single document, designed for use by the BR in carrying out its duties under RR Articles S9 and S11, and containing the outcome of decides 3?

further decides

1
that the results of these studies should lead:

a)
to an update of Recommendation ITU-R S.741 in respect of decides 1 and 2, and

b)
to answers to the questions in decides 3 and 4 as and when additional criteria and calculations are developed in the normal course of the work of Study Group 4.

2
that the above studies should be completed by 2001.

QUESTION ITU-R 237-2/4

SHARING CRITERIA FOR SYSTEMS IN THE FIXED-SATELLITE SERVICE INVOLVING A LARGE NUMBER OF NON-GEOSTATIONARY 
SATELLITES WITH SYSTEMS IN THE FIXED SERVICE
FOR BANDS IN THE 10-30 GHz RANGE

(1995-1997-1999)

The ITU Radiocommunication Assembly,

considering

a)
that satellite networks involving a large number of non-geostationary satellites and the associated earth stations are being implemented in the fixed-satellite service (FSS) using the existing FSS frequency allocations in the 10-30 GHz range;
b)
that the above satellite networks will introduce a new sharing situation with fixed service systems, in the bands 10.7-12.75 GHz and 17.8-18.6 GHz, which has not been studied;

c)
that sharing criteria used for interference between geostationary FSS networks and FS systems may not be applicable to sharing situations involving non-GSO networks referred to in § b);

d)
that Resolution 130 (WRC-97) requested the ITU-R to conduct studies in time for WRC‑2000 relating to the sharing criteria to be applied for determining the need for coordination between non-GSO FSS systems and other space and terrestrial services, with a view to promoting efficient use of spectrum/orbit resources and equitable access to these resources by all countries,

decides that the following Question should be studied
1
What are the preferred criteria for interference from FS systems to non-GSO satellite networks referred to in § a)?

2
What are the interference calculation methods needed to analyse the potential interference from FS systems to non-GSO satellite networks referred to in § a)?

further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

NOTE 1 – This Question is complementary and related to Question ITU-R 206/9.

question ITU-R 239/4* 

SHARING CRITERIA BETWEEN SYSTEMS
UTILIZING INTER-SATELLITE LINKS
(1995)

The ITU Radiocommunication Assembly,

considering

a)
that space stations communicating via inter-satellite links (ISL) may use frequencies allocated to either the inter-satellite service (ISS) or the fixed-satellite service (FSS);

b)
that administrations operate networks, or are proposing to operate networks, using ISLs that share the same ISL frequency band;

c)
that the ISLs of these networks may include links between GSO space stations, between non-GSO space stations, or between GSO and non-GSO space stations;

d)
that no calculation methods or sharing criteria exist for determining permissible levels of interference among ISLs sharing the same frequency band;

e)
the subject of sharing between the inter-satellite service and other services is addressed under Questions ITU-R 56/4, ITU-R 238/4 and ITU-R 207/9,

decides that the following Question should be studied
1
What is the preferred allocation of interference, for sharing among ISLs, to total system noise?

2
What are the preferred sharing criteria for permissible levels of interference among ISLs in the same band?

3
What are the preferred calculation methods to analyse the potential for interference among ISLs in the same band?

4
What are the technical and operational methods for sharing among ISLs in the same band?

5
What are the appropriate interference countermeasures for use in each sharing scenario?

further decides

1
that the above mentioned studies should be completed by 2001.

QUESTION ITU-R 240/4

TECHNICAL IMPLICATIONS OF POSSIBLE DEFINITION OF THE 
QUASI-GEOSTATIONARY ORBIT ON THE FIXED-SATELLITE 
SERVICE SHARING FREQUENCY BANDS
WITH THE FIXED SERVICE

(1996)

The ITU Radiocommunication Assembly,

considering

a)
that a preliminary agenda for the World Radiocommunication Conference in 1999 (WRC‑99) (see Resolution 720 (WRC-95)) includes an agenda item for “definition of a new category of orbit, namely the quasi-geostationary orbit, to be considered as falling under the regulations applicable to the geostationary orbit or non-geostationary orbits”;

b)
that if the concept of the quasi-geostationary orbit is adopted, it may impact on the sharing situation between the fixed-satellite service and the fixed service,

decides that the following Question should be studied
1
What are the technical implications of the possible definition of the quasi-geostationary orbit on the fixed-satellite service in the context of sharing with the fixed service?

2
Are there any requirements for the definition of the quasi-geostationary orbit from the viewpoint of the fixed-satellite service sharing frequency bands with the fixed service?

further decides

1
that the above mentioned studies should be completed by 2002.
NOTE 1 – A quasi-geostationary FSS system uses a constellation of satellites that operate only in a small fixed window of the sky relative to the Earth (a few degrees wide) and thus appears almost stationary from the earth station. Most of these systems use Molnya-type highly ellipitical inclined orbits, however constellations using inclined circular orbits are possible.

NOTE 2 – This Question is complementary and related to Question ITU-R 209/9.

QUESTION ITU-R 241-1/4* 

TECHNICAL IMPLICATIONS OF POSSIBLE DEFINITION OF THE QUASI‑GEOSTATIONARY ORBIT ON THE FIXED-SATELLITE
SERVICE USING GEOSTATIONARY AND
NON-GEOSTATIONARY ORBITS

(1996-1999)

The ITU Radiocommunication Assembly,

considering

a)
that there is an agenda item (WRC-00) for “definition of a new category of orbit, namely the quasi-geostationary orbit, to be considered as falling under the regulations applicable to the geostationary orbit or non-geostationary orbits”;

b)
that if the concept of quasi-geostationary orbit is adopted, it may impact on the sharing situation between existing and planned geostationary and non-geostationary satellite networks of the fixed-satellite service,

decides that the following Question should be studied

1
What are the parameters necessary to uniquely define a “quasi-geostationary orbit”?

2
What are the technical implications of the possible definition of the quasi-geostationary orbit on existing and planned geostationary and non-geostationary satellite networks of the fixed-satellite service?

further decides

1
that the above mentioned studies should be completed as soon as possible.

NOTE 1 – A quasi-geostationary FSS system uses a constellation of satellites that operate only in small fixed windows of the sky relative to the Earth (a few degrees wide) and thus appear almost stationary from the earth station. Most of these systems use Molnya-type highly elliptical inclined orbits, however constellations using inclined circular orbits are possible.

NOTE 2 – The above studies should be completed within three years.

QUESTION itu-r 242/4

SHARING BETWEEN FEEDER LINKS FOR THE MOBILE-SATELLITE SERVICE AND THE AERONAUTICAL RADIONAVIGATION SERVICE IN THE SPACE-TO-EARTH DIRECTION IN THE BAND 15.4-15.7 GHz AND THE PROTECTION OF THE RADIOASTRONOMY SERVICE IN THE BAND 15.35-15.4 GHz

(1996)

The ITU Radiocommunication Assembly,

considering

a)
WRC-95 calls for studies by the ITU-R of the sharing situation between feeder links (space-to-Earth) for the mobile-satellite service and the aeronautical radionavigation service in the band 15.4-15.7 GHz;

b)
that the band 15.4-15.7 GHz is allocated to the aeronautical radionavigation service on a primary basis and that S4.10 of the Radio Regulations applies; 

c)
that the WRC-95 has added an allocation to the fixed-satellite service in this band for feeder links of non-geostationary networks in the mobile-satellite service in the space-to-Earth direction; 

d)
that power-flux density limitations have been placed on the emissions from non‑geostationary space stations in accordance with No. S5.511A, which are subject to review by the ITU-R;

e)
that the adjacent band 15.35-15.4 GHz is allocated to the radioastronomy service and other passive services and that protection from harmful interference due to emissions from space stations is needed (see RR No. S5.511A), 


decides that the following Question should be studied
1
What are the appropriate power flux-density values to be applied to emissions from non‑geostationary space stations that are necessary for the protection of the aeronautical radionavigation service considering both absolute and coordination threshold values and taking into account the values given in RR No. S5.511A?

2
What are the methods for determining the coordination distances required between feeder-link earth stations and aeronautical radionavigation stations for the protection of the feeder-link earth stations?

3
What is the feasibility of operating feeder links for the mobile-satellite service in view of the limitations defined by §§1 and 2?

4
What other techniques may be used to facilitate the sharing of systems in the fixed-satellite (space-to-Earth) and the aeronautical radionavigation services in the band 15.4-15.7 GHz and the coordination of these systems in the band 15.45-15.65 GHz?

5
What is the impact of the radioastronomy service protection criteria on space station assignments in the 15.4‑15.7 GHz band?

further decides

1
that the above mentioned studies should be completed by 2001.

NOTE 1 – See Recommendation ITU-R S.1341.

Question itu-r 243-1/4

SHARING BETWEEN FEEDER LINKS FOR THE MOBILE-SATELLITE SERVICE AND THE AERONAUTICAL RADIONAVIGATION SERVICE IN THE EARTH-TO-SPACE DIRECTION IN THE BAND 15.45-15.65 GHz

(1996)

The ITU Radiocommunication Assembly,

considering

a)
WRC-95 calls for studies by the ITU-R of the sharing situation between feeder links (Earth-to-space) for the mobile-satellite service and the aeronautical radionavigation service in the band 15.45‑15.65 GHz;

b)
that the band 15.4‑15.7 GHz is allocated to the aeronautical radionavigation service on a primary basis and that S4.10 of the Radio Regulations applies;

c)
that WRC-95 has added an allocation to the fixed-satellite service in the band 15.45‑15.65 GHz for feeder links of non-geostationary satellite networks in the mobile-satellite service in the Earth-to-space direction;

d)
that certain limitations have been placed on the fixed-satellite service for the protection of the aeronautical radionavigation service in accordance with RR No. S5.511C, which are subject to study by the ITU-R;

e)
that the requirements for feeder links (Earth-to-space) of non-geostationary-satellite systems in the mobile-satellite service need to be accommodated in this band;

f)
that feeder-link earth stations are expected to be small in number;

g)
that administrations operating stations in the aeronautical radionavigation service are urged to limit the average e.i.r.p. to 42 dBW in order to limit interference to non-geostationary satellites; this value is subject to review and study by the ITU-R (see RR No. S5.511C);

h)
that methods are needed to determine the coordination and separation distances required between earth stations in the fixed-satellite service and aeronautical radionavigation stations in order to protect the aeronautical radionavigation stations;

j)
that substantial use by airborne radar systems in the aeronautical radionavigation service is made of the frequencies in the band 15.58‑15.7 GHz, and such use is continuing,

decides that the following Question should be studied
1
What are the appropriate maximum e.i.r.p. limitations that could be placed on stations of the aeronautical radionavigation service?

2
What are the appropriate minimum e.i.r.p. limitations to be placed on feeder-link earth stations in order to ensure acceptable uplink performance with the interference levels from aeronautical radionavigation stations defined in §1?

3
What are the methods for determining the coordination distances required between feeder-link earth stations and aeronautical radionavigation stations for the protection of the aeronautical radionavigation stations?

4
What is the feasibility of operating feeder links for the mobile-satellite service in view of the limitations defined by §§1, 2 and 3?

5
What other techniques may be used to facilitate the sharing and coordination of systems in the fixed-satellite (Earth-to-space) and aeronautical radionavigation services in the band
15.45‑15.65 GHz?

further decides

1
that the above studies should be completed by 2001.

NOTE 1 – See Recommendation ITU-R S.1340.

Question ITU-R 244/4*
SHARING BETWEEN FEEDER LINKS OF THE MOBILE-SATELLITE (NON-GEOSTATIONARY) SERVICE IN THE BAND 5 091-5 250 MHz AND THE AERONAUTICAL RADIONAVIGATION SERVICE IN THE BAND 5 000-5 250 MHz

(1996)

The ITU Radiocommunication Assembly,

considering

a)
that the World Radiocommunication Conference, Geneva 1995 adopted Resolution 114 which, inter alia, instructs the ITU-R to study the technical and operational issues relating to the sharing of the band 5 091-5 150 MHz between the aeronautical radionavigation service and the fixed-satellite service providing feeder links of the non-geostationary (non-GSO) satellite mobile‑satellite service (MSS) (Earth-to-space) and report the results to the WRC-03;

b)
Recommendation 607 of the World Administrative Radio Conference on Mobile Services (Geneva, 1987);

c)
that the band 5 000-5 250 MHz can be used on a worldwide basis for nationally and internationally agreed aeronautical radionavigation systems; that RR S4.10 provides recognition that special measures may be required for the protection of radionavigation and safety services (RR S1.59);

d)
that the band 5 000-5 091 MHz can be used for the international standard Microwave Landing System (MLS) and other aeronautical radionavigation applications which are used or planned to be used by aircraft for precision approach and landing purposes. The band 5 091‑5 150 MHz can be used by these aeronautical radionavigation applications if required;

e)
that the band 5 091-5 250 MHz is also allocated to the non-GSO MSS feeder link in the Earth-to-space direction;

f)
that the band 5 150-5 250 MHz is also used for other national aeronautical radionavigation systems;

g)
that the use of non-GSO MSS feeder-link earth stations in the band 5 091-5 250 MHz may create further constraints to the operation of aeronautical radionavigation systems in this band;

h)
that interference problems have occurred in the past between radiocommunication services having relatively high powers and the aeronautical radionavigation systems which operate with receivers having high sensitivity;

j)
that practical measurement has not been fully investigated to assess the interference potential to these aeronautical systems;

k)
that if high-powered earth stations of the feeder links of the non-GSO MSS were to be operated in close geographic proximity to aeronautical receivers then the signals from these earth stations would be a potential source of interference to these receivers;

l)
that the spaceborne receivers of non-GSO MSS feeder links may encounter problems of interference from ground-based transmitters in the aeronautical radionavigation service;

m)
that it would be desirable to study methods of achieving compatibility between the aeronautical radionavigation systems and feeder links of the non-GSO MSS,


decides that the following Question should be studied

1
What are the different interference mechanisms arising from the operation of feeder links of the non-GSO MSS in the band 5 091-5 250 MHz and the different aeronautical radionavigation systems in the band 5 000-5 250 MHz?

2
What is the susceptibility of existing and currently specified aircraft receivers to the following types of interference arising from the operation of high-powered non-GSO MSS feeder-link earth stations at various power levels, frequency separations from the aeronautical frequency and relative distances between the MSS earth stations and aircraft stations:

–
desensitization (front-end overloading) of the receiver;

–
intermodulation generated in the receiver;

–
spurious emissions from MSS feeder-link earth stations and radiation produced by non‑linear interaction between different channels within the earth stations?

3
What are the variations in the susceptibilities of existing airborne receivers to such interference and, in particular, in what measure is this variation due to differences in avionic equipment installation practices, e.g. antenna feeder cable lengths, antenna position on airframe and type of antenna?

4
What is the degradation in system performance which may arise as a result of interference from services using this band?

5
What are the susceptibilities of the non-GSO feeder-link satellite receivers to emissions of the aeronautical radionavigation service, taking into account frequency separations and orbital characteristics including:

–
desensitization (front-end overloading) of the receiver;

–
intermodulation generated in the receiver;

–
spurious emissions from MSS feeder-link earth stations and radiation produced by non-linear interaction between different channels within the earth stations?

6
What are the protection criteria applicable to the two services involved?

7
What technical methods, including mitigation techniques, can be used to achieve compatibility between feeder links of the non-GSO MSS and the aeronautical radionavigation systems?

further decides

1
that the above mentioned studies should be completed by 2001.

NOTE 1 – See Recommendation ITU-R S.1342.

Question ITU-R 245/4*
OUT-OF-BAND AND SPURIOUS EMISSION LIMITS

(1996)

The ITU Radiocommunication Assembly,

considering

a)
that Recommendation 66 of (Rev. WRC-97) calls for the ITU-R to review Appendix S3 to the Radio Regulations which specifies the maximum permitted levels of spurious emissions;

b)
that Study Group 1 has undertaken this review and has sought the advice of Study Group 4 the appropriateness of a spurious emission level for space services;

c)
that Study Group 4 believes additional information is needed to further study the spurious emission limits that apply to space services;

d)
that additional information is required such as the practical spurious emission levels that can be achieved by space services in the various frequency bands and the global locations where protection of the radioastronomy service is required;

e)
that sharing and coordination techniques may be useful means to resolve some situations that arise between the radioastronomy and the space services;

f)
that a clear bandwidth definition beyond which spurious and out-of-band emission requirements must be met is essential given that space services have both partial-band and full-band use of transponders;

further considering

the requirements of the radioastronomy service for protection in the various frequency bands and geographic locations

decides that the following questions be studied 

1
What are the practical spurious emission levels that can be achieved by the fixed-satellite service in its various frequency bands?

2 
What are appropriate sharing and coordination techniques that can be used to mitigate problems which arise between the radioastronomy service and the fixed-satellite service?

3
What is the appropriate definition of bandwidth to determine where out-of-band and spurious emission requirements are measured? 

further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

NOTE 1 – See Recommendation ITU-R SM.329.
question ITU-R 246/4

SHARING BETWEEN THE INTER-SATELLITE SERVICE, EARTH-EXPLORATION SATELLITE (PASSIVE) SERVICE AND OTHER SERVICES IN FREQUENCY BANDS ABOVE 50 GHz

(1997)

The ITU Radiocommunication Assembly,

considering

a)
that the World Radiocommunication Conference (Geneva, 1995) (WRC-95) instructed the ITU-R to carry out the necessary studies to identify the bands most suitable for the inter-satellite service in the frequency range 50-71 GHz;

b)
that the band 54.25-58.2 GHz is allocated on a primary basis to the inter-satellite service (ISS) and the Earth-exploration (passive) services (EESS) and that there is a need to protect the operation of spaceborne passive sensors operating within the EESS (passive) service in this oxygen absorption band;

c)
that other bands within the range 50-71 GHz are also allocated to the ISS and the EESS (passive) services;

d)
that there is a consequential need to study the sharing between the EESS (passive) service and the ISS throughout the range 50 to 71 GHz;

e)
that frequency bands near 118 GHz are also co-allocated to the ISS and the EESS (passive) services and that similar sharing problems are likely to arise in the future;

f)
that bands around 183 GHz are proposed for spaceborne passive sensing but would pose similar sharing problems with the ISS;

g)
that any future re-allocations to the ISS may require studies on ISS sharing with other services in the bands under consideration,

decides that the following Question should be studied
1
What technical conditions would enable sharing between the ISS and the EESS (passive) service in the bands in the range 50-71 GHz, and in bands near 118 GHz and 183 GHz?

2
What are the characteristics of inter-satellite links which operate, or would operate, in the bands mentioned in § 1?

3
From the frequency sharing viewpoint, what are the most suitable bands between 50 and 71 GHz for the ISS?

further decides

1
that the above mentioned studies should be completed by 2001.

NOTE 1 – See Recommendations ITU-R S.1326, ITU-R S.1327 and ITU-R S.1339.

QUESTION ITU-R 247/4

DESIGN OBJECTIVES FOR RADIATION PATTERNS APPLICABLE TO
NON-GEOSTATIONARY-SATELLITE ORBIT/MOBILE-SATELLITE SERVICE FEEDER LINK EARTH STATIONS OPERATING IN THE 5/7 GHz BAND

(1997)

The ITU Radiocommunication Assembly,

considering

a)
that current Recommendations concerning design objectives for earth station radiation diagrams were developed for sharing of the geostationary-satellite orbit (GSO);

b)
that the short-term inter-system interference characteristics between non‑GSO networks is transient rather than constant in nature;

c)
that some non-GSO satellite receivers in the 5/7 GHz feeder link bands may be vulnerable to long-term interference from off-axis radiations from feeder link earth stations of other non‑GSO/mobile-satellite service (MSS) networks,

recognizes

a)
that a Recommendation applicable to design objectives for non-GSO earth stations is needed,

decides that the following Question should be studied
1
What are the factors that affect long-term interference in non-GSO satellite receivers from earth stations belonging to other non‑GSO/MSS networks?

2
What new or existing earth station radiation characteristics are appropriate for application to non-GSO/MSS earth stations in the 5/7 GHz bands?

further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations no later than 2001.

Question itu-r 248/4

FREQUENCY SHARING BETWEEN SYSTEMS IN THE FIXED-SATELLITE SERVICE AND WIRELESS DIGITAL NETWORKS AROUND 5 GHz

(1997)

The ITU Radiocommunication Assembly,

considering

a)
that, at present, feeder links between fixed earth stations and space station of any radiocommunication service may be provided in the frequency bands allocated to the fixed-satellite service (FSS);

b)
that, in the interest of spectrum conservation, many frequency bands have been allocated on a shared basis to the FSS and terrestrial services; 

c)
that, systems in the FSS may share frequency bands with wireless digital networks in the range of frequencies around 5 GHz;

d)
that systems in the FSS may suffer aggregate interference from a large number of widely deployed wireless data networks in the range of frequencies around 5 GHz;

e)
that the technical characteristics of feeder links may be quite different from those of links entirely in the FSS;

f)
that sharing with services where no coordination is possible may put special limitations on the extent of sharing,

decides that the following Question should be studied
1
What are the factors that determine the maximum radiated power density that can be radiated towards space by the aggregate of wireless digital network devices?

2
What are the appropriate methods to determine the interference potential between wireless digital networks and fixed-satellite systems?

3
What criteria are appropriate for frequency sharing between systems in the FSS and wireless digital networks?

further decides

1
that the above mentioned studies should be completed by 2001.

question itu-r 249/4

INTEROPERABILITY OF EQUIPMENT FOR DIGITAL TRANSMISSION OF TELEVISION NEWS GATHERING VIA SATELLITE NEWS GATHERING (SNG)

(1997)

The ITU Radiocommunication Assembly,

considering

a)
that throughout the world, standardized and uniform technical and operating procedures should be established to ensure prompt deployment of satellite news gathering (SNG);

b)
that the very nature of SNG requires that earth stations be activated in an expedient manner;

c)
that the nature of SNG requires that operators be able to use equipment from different manufacturers;

d)
that interoperability of the equipment can be achieved by the use of common operating parameters;

e)
that the transmission data rate should be compatible with that of other digital networks,

decides that the following Question should be studied
1
Which parameters and their range and other tools (peripheral subsystem interface (PSI), sequence information (SI), etc.) need to be defined to ensure interoperability of equipment from different manufacturers?

further decides

1
that the results of the above studies should be included in a Recommendation;

2
that the above studies should be completed by 2001.

Question ITU-R 250-1/4* 

FEASIBILITY OF THE FIXED-SATELLITE SERVICE SHARING WITH THE FIXED SERVICE OPERATING ON THE SAME FREQUENCIES IN THE RANGE 30-52 GHz

(1997-1999)

The ITU Radiocommunication Assembly,

considering

a)
that in the range 30-52 GHz there are several allocations in the existing Radio Regulation Article S5 where the fixed-satellite service (FSS) and the fixed service (FS) are co-primary;

b)
that, because of the nature of frequency reuse and the small physical size of antennas at these frequencies, a high density deployment may be achieved, resulting in the close spacing of user terminals in FS and in FSS (geostationary-satellite orbit (GSO) and non-GSO);

c)
that the performance of FSS and FS systems in these bands is predominantly controlled by rain attenuation;

d)
that the statistical correlation of rain attenuation on spatially separated radio transmission paths requires further study;

e)
that FS systems may want to use the same frequencies as FSS systems;

f)
that FS systems may include point-to-point and point-to-multipoint configurations;

g)  
that the combination of propagation conditions and closely spaced high density users in the FSS and in the FS present new potentially difficult sharing conditions;

h)
that Resolution 133 (WRC-97) requested the ITU-R to conduct studies in time for WRC‑2000 to determine whether the power flux-density limits included in Article S21 for the band 37.5‑40.0 GHz adequately protect terrestrial services from FSS networks;

j)
that Resolution 129 (WRC-97) requested the ITU-R to conduct studies of appropriate criteria and methodologies for sharing, including power flux-density limits, between the FSS and other services in the band 40.5‑42.5 GHz,

decides that the following Question should be studied
1
What are the preferred characteristics of FSS systems that use allocations in the range 30‑52 GHz?

2
What is the effect of propagation characteristics on the sharing of the frequencies at 30‑52 GHz between the FSS and the FS?

3
What is the expected geographic density of deployment of earth stations in the FSS in these bands?

4
What are the methodologies for analyzing the potential for harmful interference between FSS and FS systems in these bands?

5
Are the power flux-density limits in Article S21 for the band 37.5‑40.0 GHz adequate to protect the FS from FSS networks?

6
What are the appropriate criteria and methodologies for sharing, including power flux-density limits, between the FSS and FS in the band 40.5‑42.5 GHz?

7
What techniques can be used by FSS or FS systems to permit the shared use of such allocations?

8
What level of performance and utilization can be achieved by the FSS in a shared environment?

further decides

1
that the result of studies should lead to the formulation of appropriate Recommendations by 2002.

NOTE 1 – This Question is complementary and related to Question ITU-R 217/9.

QUESTION ITU-R 251-1/4*
FREQUENCY SHARING CRITERIA BETWEEN SYSTEMS IN THE 
FIXED-SATELLITE SERVICE AND SYSTEMS IN THE FIXED
SERVICE USING HIGH-ALTITUDE PLATFORM STATIONS

(1997-1999)

The ITU Radiocommunication Assembly,

considering

a)
that new technology is being developed utilizing telecommunication stations located on high-altitude platforms at fixed points in the stratosphere;

b)
that systems utilizing one or more high-altitude platform stations may possess desirable attributes for high-speed broadband digital communications with extensive frequency reuse;

c)
that such systems would be able to provide coverage to high density metropolitan regions or neighbouring countries with high elevation angles and short path lengths, and to outlying rural areas with low elevation angles but without reducing potential capacity;

d)
that broadband digital services provided by such high-altitude high density systems in the fixed service (FS) are intended to provide ubiquitous consumer-oriented communications information infrastructures;

e)
that systems in the using high-altitude platform stations may be deployed in bands shared with the systems in the fixed-satellite service (FSS);

f)
that it is necessary to study sharing criteria between such systems, particularly taking into account the full range of elevation angles used by such systems,

decides that the following Question should be studied
1
What are the preferred sharing criteria for interference between systems in the FSS and high-altitude platform systems in the FS using the same frequency bands?

2
What are the interference calculation methods needed to analyse the potential interference between high-altitude platform systems in the FS and systems in the FSS using the same frequency bands?

3
How should the propagation factors be taken into account in interference assessment?

4
What are the suitable frequency bands for sharing between stratospheric systems in the FS with the FSS?

5
What are the implications for frequency sharing by the alternative use of the bands 47.2‑47.5 GHz and 47.9‑48.2 GHz in the directions either from ground to high-altitude platform station or in the reverse direction?

further decides

1
that the above mentioned studies should be completed by 2002.

NOTE 1 – This Question is complementary and related to Question ITU-R 218/9.

Question ITU-R 252/4* 

CRITERIA FOR THE PROTECTION OF APPENDIX S30B PLAN AGAINST INTERFERENCE FROM NON-GSO SYSTEMS

(1997)

The ITU Radiocommunication Assembly,

considering

a)
that an increasing number of non-GSO FSS networks are currently proposed in various frequency bands;

b)
that RR S22.2 gives rise to diverging interpretations by administrations, which puts at risk the operation of GSO and non-GSO networks in the bands where this provision applies, and therefore the operation of non-GSO networks in Appendix S30B Plan bands could unduly restrict the future development of this Plan;

c)
that studies performed within Working Party 4A indicate that the use of mitigation techniques by non-GSO FSS systems might ensure protection of GSO FSS systems and in some cases reciprocal protection of non-GSO FSS systems against interference from a GSO FSS system;

d)
that adequate protection of the allotments and assignments in Appendix S30B Plan must be ensured at all times;

e)
that the interference produced by non-GSO networks into GSO networks is time varying;

f)
that limits to be met by non-GSO networks might be developed in order to protect GSO FSS network in Appendix S30B;

g)
that due to the specific nature of the plans, the protection levels to be applied to protect allotments and assignments in Appendix S30B Plan from non-GSO systems have to be different from those currently under development in other frequency bands,

decides

that the following Question should be studied as a matter of urgency

1
What are the additional protection criteria required to protect the allotments or assignments in GSO systems in Appendix S30B Plan from interference by non-GSO networks?

2
What are the corresponding limits to be met by non-GSO FSS networks to ensure protection of Appendix S30B Plan in accordance with the above criteria?

further decides

1
that the results of these studies should be available in time for the adoption of a Recommendation by 2001.

question ITU-R 253/4 *
DETERMINATION OF COORDINATION AREA FOR EARTH STATIONS 
OPERATING WITH NON-GEOSTATIONARY SATELLITES IN THE 
FIXED-SATELLITE SERVICE IN THE FREQUENCY BANDS 
SHARED WITH THE FIXED SERVICE

(1997)

The ITU Radiocommunication Assembly,

considering

a)
that WRC-95 identified frequency bands to be used for feeder links for the MSS and for non‑GSO satellite systems and that these bands are also allocated to the fixed service;

b)
that the methods of determining the coordination area for earth stations given in Recommendation ITU-R IS.849 for earth stations operating with non-GSO satellites were developed for satellites in the space science services;

c)
that the methods of determining the coordination area for these earth stations in the fixed-satellite service may be different from those determined with Recommendations ITU-R IS.847 and ITU-R IS.849;

d)
that both the fixed service and the fixed-satellite service are implementing or planning to implement services in bands above 30 GHz;

e)
that the fixed-satellite systems above 30 GHz may operate with geostationary or non‑geostationary space stations;

f)
that the characteristics of fixed-service systems at frequencies above about 17 GHz are significantly different from the characteristics of systems below about 17 GHz due to the predominant effects of rain fading (see Recommendation ITU-R F.1102);

g)
that the methods of determining the coordination area for these earth stations in frequency bands above about 17 GHz may be different from those given in Recommendations ITU-R IS.847 and ITU-R IS.849 due to the effects of rain fading,

recognizing

that Study Group 1 is drawing together the results of studies from all concerned Study Groups in the development of comprehensive texts that may be used to revise RR Appendix S7,

decides that the following Question should be studied
1
What are the most appropriate methods of determining the coordination area for earth stations in the fixed-satellite service in bands allocated for non-GSO MSS feeder links and for other non-GSO satellite systems sharing the same frequency bands with the fixed service?

2
What are the differences, if any, between the methods of determining the coordination area of earth stations in the fixed-satellite service used for MSS feeder links and those used for other non‑GSO fixed‑satellite systems?

3
What are the differences, if any, between the methods of determining the coordination area related to the fixed service for earth stations in the fixed-satellite service operating with non-geostationary satellites at frequencies below about 17 GHz and those operating above about 17 GHz, or above 30 GHz?

4
What are the differences, if any, between the methods of determining the coordination area related to the fixed service for earth stations in the fixed-satellite service operating with geostationary satellites at frequencies below about 17 GHz and those operating above about 17 GHz, or above 30 GHz?

further decides

1
that a reply to this Question should be prepared by 2002;

2
that the results of these studies should be continuously coordinated with Study Group 1 in development of texts that may be used to revise RR Appendix S7.

NOTE 1 – This Question is complementary and related to Question ITU-R 219/9.

QUESTION ITU-R 254/4* 

SHARING FEASIBILITY OF EARTH STATIONS ON BOARD VESSELS
OPERATING IN THE FIXED-SATELLITE SERVICE WITH STATIONS
IN THE FIXED SERVICE IN THE BANDS 3 700‑4 200 MHz
AND 5 925‑6 425 MHz 

(1999)

The ITU Radiocommunication Assembly, 

considering

a)
that earth stations operating on an experimental basis with geostationary satellites in the bands 3 700‑4 200 MHz and 5 925‑6 425 MHz have been installed on board ships, oil and gas platforms and other vessels;

b)
that geostationary satellites operating in the fixed-satellite service are suited for providing wideband satellite communications for vessels in the bands 3 700‑4 200 MHz and 5 925‑6 425 MHz;

c)
that when entering and leaving a port, earth stations onboard vessels operating in the fixed-satellite service may need to operate in the vicinity of existing or planned systems in the fixed service;

d)
that earth stations installed onboard vessels may need to operate when stationary in fixed locations, such as when docked in port;

e)
that control of mutual interference between earth stations on board vessels and stations in the fixed service is needed,

decides that the following Question should be studied
1
To what extent can earth stations on board vessels that provide wideband communications through geostationary satellites in the fixed-satellite service share the bands 3 700‑4 200 MHz and 5 925‑6 425 MHz with stations in the fixed service?

2
What are the conditions, criteria and methodologies for sharing referred to in decides 1?

further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by 2002.

NOTE 1 – This Question is complementary and related to Question ITU-R 226/9.

question itu-r 255/4

SHARING CRITERIA FOR VERY SMALL APERTURE TERMINAL (VSAT) SYSTEMS IN THE FIXED-SATELLITE SERVICE USING THE SAME FREQUENCY BAND WITH POINT-TO-MULTIPOINT SYSTEMS USED FOR FIXED WIRELESS ACCESS (FWA) IN THE FIXED SERVICE IN THE BAND 3 400‑3 700 MHz 

(1999)

The ITU Radiocommunication Assembly,

considering

a)
that the frequency band 3 400‑3 700 MHz is allocated on a primary basis to the fixed service and the fixed-satellite service, amongst other services;

b)
that this band, amongst others, is in use by the fixed-satellite service, particularly by systems using very small aperture terminals (VSATs) in many countries;

c)
that this band, amongst others, is used for terrestrial point-to-multipoint systems operating in the fixed service for providing fixed wireless access (FWA) in a variety of situations, particularly for developing countries, and that this use is growing rapidly in many countries;

d)
that compatibility between the fixed and radiolocation services is being studied under Question ITU-R 159/9,

decides that the following Question should be studied
1
What are the preferred sharing criteria for VSAT systems in the fixed-satellite service to ensure compatibility with point-to-multipoint systems used for FWA in the fixed service within the 3 400‑3 700 MHz range?

NOTE 1 – This Question is complementary and related to Question ITU-R 227/9.

QUESTION ITU-R 256/4* 

CRITERIA AND METHODOLOGIES FOR SHARING BETWEEN 
THE FIXED-SATELLITE SERVICE AND OTHER SERVICES 
WITH ALLOCATIONS IN THE BAND 40.5-42.5 GHz

(1999)

The ITU Radiocommunication Assembly,

considering

a)
that the WRC-97 added a primary allocation in the band 40.5-42.5 GHz to the FSS (space‑to‑Earth) in Regions 2 and 3 and in certain countries in Region 1, and also added a primary allocation to the FS in all three Regions;

b)
that networks of the FSS (space-to-Earth) will share the band on a primary basis with networks of the BSS, the FS and the terrestrial broadcasting service;

c)
the contents of the WRC-97 Resolution 129, which invites the ITU-R to undertake studies of appropriate criteria and methodologies for sharing the band between the FSS and the other services, and to report on the results to the CPM-99;

d)
the contents of the WRC-97 Resolution 134, which sets a provisional date of
1 January 2001 for the application of the allocation to the FSS in Regions 1 and 3 and resolves that the allocation and that date should be reviewed by the WRC-2000,

noting

e)
that the WRC-97 Resolution 128 invites the ITU-R to study the potential for interference from space stations operating in the band 41.5-42.5 GHz to stations in the RAS operating in the band 42.5-43.5 GHz, and to identify possible measures for protection against that interference, and that those studies are the subject of a separate program of ITU-R work,

decides that the following Question should be studied

1
What are the maximum permissible long-term and short-term interference levels and associated time percentages for receivers of the BSS, FS, BS and FSS operating and planned to be operated in the band 40.5-42.5 GHz ?

2
To enable the potential levels and variations of interference to the other three services to be calculated, what are the transmit characteristics of space-to-Earth FSS links in GSO and non-GSO networks, and the receive characteristics of the other three services, operating and planned to be operated in this band?

3
To enable the potential levels of interference to FSS space-to-Earth links to be calculated, what are the transmit characteristics of links in the BSS, FS and BS, and the receive characteristics of FSS links, operating and planned to be operated in this band?

4
In the light of the answers to decides 1 and 2, would it be practicable for the other three services to be adequately protected by the application of power-flux-density limits to the FSS, without unduly constraining FSS use of the band, and if so, what would those pfd limits be?

5
In the light of the answers to decides 1 and 3, would it be practicable for the FSS to be adequately protected by the application of power or power-flux-density limits to the other three services without unduly constraining their use of the band, and if so, what would those limits be?

6
Would it be practicable for the space-to-Earth links of FSS networks to share the band with the BSS on the basis of coordination, and if so, what techniques could be used to avoid the potential for interference exceeding the criteria in decides 1?

7
As decides 6 but in respect of the FSS sharing the band with the FS?

8
As decides 6 but in respect of the FSS sharing the band with the BS?

QUESTION ITU-R 257/4

SPECTRUM REQUIREMENTS FOR TELEMETRY, TRACKING AND 
CONTROL OF FSS NETWORKS OPERATING WITH SERVICE
LINKS IN THE BANDS ABOVE 17 GHz

(1999)

The ITU Radiocommunication Assembly,

considering

a)
that for TT&C operations, FSS systems may utilize the bands allocated to the space operations service or their FSS service bands;

b)
that many FSS systems utilize two sets of TT&C frequencies, one set for launch and transfer orbit operations, and another set for in-orbit operations;

c)
that existing Space Operations Service allocations (all of which are below 3 GHz) are becoming heavily used by GSO as well as non-GSO FSS systems and additional spectrum for this purpose may be required;

d)
that both telemetry and telecommand carriers may be particularly susceptible to interference from certain types of service carrier in other FSS networks;

e)
that from the frequency-sharing viewpoint it may be advantageous for different FSS networks using a given FSS down-link allocation to use the same part of the allocation for their telemetry carriers, and similarly for an FSS up-link allocation in respect of telecommand carriers;

f)
that in view of the large number of advance publication applications concerning GSO and non-GSO networks in FSS bands above 17 GHz, received by the BR in recent years, the aggregate bandwidth needed to accommodate the on-station TT&C carriers of a satellite in service in those networks is likely to be substantial,

decides that the following Question should be studied 

1
What are the spectrum requirements for the telemetry, tracking and control of FSS satellites, both geostationary and non-geostationary, operating and planned to operate in the bands above 17 GHz ?

QUESTION ITU-R 258/4* 

FEASIBILITY OF IMPLEMENTING 15 GHz NON-GSO MSS FEEDER 
DOWNLINKS IN THE LIGHT OF THE PROTECTION REQUIREMENTS
OF THE RAS IN A NEARBY BAND

(1999)

The ITU Radiocommunication Assembly,

considering

a)
that the Radiocommunication Assembly in October 1997 approved Recommendation ITU‑R S.1340, which includes limits on the power flux density at the Earth’s surface produced by emissions from the feeder-links of a space system of non-geostationary satellites in the band 15.43‑15.63 GHz,

decides that the following Question should be studied
1
What are the implications, for the implementation of non-GSO MSS feeder down-links in the band 15.43‑15.63 GHz, of application in the band 15.35‑15.4 GHz of the interference limits for the radio astronomy service (RAS) included in Recommendation ITU-R RA.769?

2
What is the potential for interference from feeder-links of non-GSO satellites in the MSS to the radio astronomy service in the 15 GHz band?

3
In what ways might the potential for out-of-band interference from non-GSO MSS satellites falling in the band 15.35‑15.4 GHz be reduced?

NOTE 1 – A Recommendation should be produced as a result of these studies within two years, and sufficient progress should be made by the year 2001.

Question ITU-R 259/4

EARTH STATION OFF-AXIS e.i.r.p. DENSITY LEVELS IN THE BANDS
ABOVE 14.5 GHz ALLOCATED TO THE FSS
(1999)

The ITU Radiocommunication Assembly,

considering

a)
the contents of WRC-97 Resolution 130, which invites ITU-R to undertake the development of power limits of other frequency sharing mechanism among GSO, non-GSO and terrestrial systems in the frequency bands where non-GSO FSS systems are likely to be implemented and GSO systems are used or expected to be used extensively;

b)
that the FSS bands between 14.5 and 30 GHz are intended to be used by GSO FSS and non‑GSO FSS systems to offer a range of services, including broadband services;

c)
that GSO and non-GSO systems are being planed in the bands above 30 GHz;
d)
that earth station off-axis e.i.r.p. density limits facilitates coordination and sharing between satellite networks,
noting
that Recommendation ITU-R S.524 provides earth station off-axis e.i.r.p. density levels for frequency bands only below 14.5 GHz,
decides that the following Question should be studied
1
What are the recommended earth station off-axis e.i.r.p. density levels to be applied in the FSS bands above 14.5 GHz and what are the directional implications?

NOTE 1 – Either a revision of Recommendation ITU-R S.524 or a new Recommendation should be produced as a result of these studies, and sufficient progress should be made by the year 2001.

QUESTION ITU-R 260/4

SATELLITE NEWS GATHERING (SNG) USER’S GUIDE

(1999)

The ITU Radiocommunication Assembly,

considering

a)
that Satellite News Gathering (SNG) services are offered on several communication satellites;

b)
that the ITU-R has already adopted Recommendations on the technical and operational characteristics of SNG and has published an SNG User’s Guide;

c)
that the use of SNG is expanding in all parts of the world;

d)
that all entities involved with SNG need to have a basic set of information on the Satellite systems offering SNG;

e)
that all entities involved with SNG need to have a basic and up to date set of information on providing SNG service on the territories of administrations;

f)
that the technology on SNG is continuously changing;

g)
that the points of contact and administrative regulations may change,

decides that the following Question should be studied
1
What information for SNG user’s should be included in the ITU-R SNG User’s Guide?

2
How should this SNG User’s Guide be maintained and updated? 

further decides

1
that the material for updating the User’s Guide should be developed by a Rapporteur(s);

2
that the SNG User’s Guide should be updated by 2001.

question itu-R 261/4

ALLOWABLE NOISE IN FIXED-SATELLITE SERVICE
SYSTEMS DUE TO INTERFERENCE

(1999)

The ITU Radiocommunication Assembly,

considering

a)
that in order to evaluate the overall error performance and availability of fixed-satellite service systems, all sources of interference and noise must be considered;

b)
that interference could be caused by emissions from other fixed-satellite service systems and systems in other radio services, and by emissions from sources other than radio services;

c)
that criteria to limit interference from services which share with the fixed-satellite service on a non-primary basis may differ from the criteria which apply to services sharing frequency bands on a primary basis;

d)
that interference due to emissions from sources other than radio services, e.g. Industrial, Scientific, Medical (ISM) equipment, should also be studied;

e)
that when new interference situations are under study, the technical characteristics of each service need to be understood in order to derive sharing criteria which ensure that performance degradations to fixed-satellite service systems are adequately controlled,


decides that the following Question should be studied by taking account of the outcome of the studies pursuant to decides 1 of Question ITU‑R 262/4
1
What are the allowable values of system noise in digital fixed-satellite service systems, caused by interference from other fixed-satellite service systems?

2
What are the allowable values of system noise in digital fixed-satellite service systems, caused by the interference from radio services allocated in the same frequency bands as the fixed-satellite service on a non-primary basis?

3
What are the allowable values of system noise in digital fixed-satellite service systems, caused by unwanted emissions from other radio services in the non‑shared environment?

further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

question itu-R 262/4

ALLOWABLE ERROR PERFORMANCE AND AVAILABILITY DEGRADATIONS OF FIXED-SATELLITE SERVICE SYSTEMS DUE TO LONG AND SHORT-TERM EFFECTS

(1999)

The ITU Radiocommunication Assembly,

considering

a)
that in order to evaluate the overall error performance and availability of fixed-satellite service systems, all sources of interference and noise must be considered;

b)
that interference could be caused by emissions from other fixed-satellite service systems and systems in other radio services, and by emissions from sources other than radio services;

c)
that criteria to limit interference from services which share with the fixed-satellite service on a non-primary basis may differ from the criteria which apply to services sharing frequency bands on a primary basis;

d)
that interference due to emissions from sources other than radio services, e.g. Industrial, Scientific, Medical (ISM) equipment, should also be studied;

e)
that when new interference situations are under study, the technical characteristics of each service need to be understood in order to derive sharing criteria which ensure that performance degradations to fixed-satellite service systems are adequately controlled,

decides that the following Question should be studied
1
What are the allowable values of error performance and availability degradations of digital fixed-satellite service systems, caused by the aggregate of internal noise sources and non-linearities, all emissions from other fixed-satellite service systems, and from other radio services both in shared and non-shared environments, including emissions from sources other than radio services?

2
What are the principles of apportioning the overall degradations, due to the aggregate of internal and external effects, over the hypothetical reference digital path of the fixed-satellite service system?

3
What is the sensitivity of error performance and availability of fixed-satellite service systems utilizing forward error corrections (FEC) techniques, higher order modulation schemes or a combination of these techniques, to long and short-term degradations in C/(N+I)?

4
What is the effect of short duration degradations in C/(N+I) on error performance, availability and system recovery time?
further decides

1
that the results of these studies should lead to the formulation of appropriate Recommendations by 2001.

question ITU-R 263/4

PERFORMANCE OBJECTIVES OF DIGITAL LINKS IN THE FIXED-SATELLITE SERVICE FOR TRANSMISSION OF IP PACKETS

(1999)

The ITU Radiocommunication Assembly,

considering

a)
that fixed-satellite systems must be part of the new global information infrastructure (GII);

b)
that availability and performance criteria for transmission of IP packets may have an impact on satellite link design;

c)
that new requirements for IP or higher protocols and applications are constantly appearing which may have an impact on satellite link design;

d)
that transmission of IP packets on satellite links may require performance objectives different from those contained in ITU-T G.826 and Recommendations ITU-R S.1062 and
ITU-R S.1420,

decides that the following Question should be studied
1
What are the reference satellite network architectures required to support IP?

2
What is the performance required of satellite links to support network layer protocols (for example RSVP, OSPF and IP multicast, ARP and inverse-ARP), the Internet specific protocols (for example DHCP, IGP and BGP) and transport layer protocols (for example TCP/IP, UDP/IP and their variants) running over IP?

3
What is the performance required of satellite links to support, for example voice, video, videotelephony and file transfer running over IP?

4
What are the needs for potential improvements to IP or higher level protocols that enhance their performance over satellite links?

5
What impact do IP privacy and security protocols and related issues have on satellite link requirements?

6
What arrangements should be made by the ITU-R to offer the most appropriate liaison with the ITU-T and other standards bodies (for example the IETF)?

further decides

1
that the above studies should be completed by 2001.

question itu-r 264/4

Technical and operational characteristics of networks of the 
fixed-satellite service operating above 275 GHz*
(2000)

The ITU Radiocommunication Assembly,

considering

a)
that the spectrum in many of the frequency bands used for space radiocommunication is increasingly congested and this problem is expected to get worse;

b)
that telecommunication links are being used or planned for use on some satellite systems for inter-satellite communications at frequencies above 275 GHz;

c)
that the viability of telecommunication links operating above 275 GHz (space-to-Earth and Earth-to-space) is currently being investigated;

d)
that at frequencies above 275 GHz, sharing between services is not precluded;

e)
that extensive research has already been done and standards established on the hazards of radiation at frequencies above 275 GHz through the International Electrotechnical Commission in standard IEC 60825-1 and the American National Standards Institute in standard ANSI Z136.1-1993;

f)
that the focus of study of Questions by Radiocommunication Study Groups includes the following:

–
use of the radio-frequency spectrum in space radiocommunication;

–
characteristics and performance of radio systems;

–
operation of radio systems,

decides 
that the following Question should be studied

1
What are the technical and operational characteristics of Earth-to-space, space-to-Earth, and space-to-space links at frequencies above 275 GHz on geostationary orbits (GSO) and non‑GSO fixed‑satellite service (FSS) networks?

2
Are sharing studies required for FSS networks operating at frequencies above 275 GHz?

further decides

1
that the results of studies above 275 GHz should be brought to the attention of the other Study Groups;

2
that the results of the above studies should be included in one or more Recommendations; 

3
that preliminary results of the studies should be available by 2003.

Question ITU-R 265/4*
AN INTER-SATELLITE LINK BETWEEN A GEOSTATIONARY SATELLITE AND A NON-GSO CONSTELLATION SHARING FREQUENCIES WITH AN INTER‑SATELLITE LINK BETWEEN GEOSTATIONARY SATELLITES

(2000)

The ITU Radiocommunication Assembly,

considering

a)
that inter-satellite links (ISLs) within geostationary-satellite systems use, or are planned to use, frequency bands allocated to the inter-satellite service (ISS);

b)
that ISLs between geostationary and non-geostationary satellites use, or are planned to use, frequency bands allocated to the ISS;

c)
that in certain cases frequency allocations to the ISS overlap frequency allocations to the FSS;

d)
that there are currently no criteria and methods of calculation available to ITU‑R for assessing the potential for ISLs of the type mentioned in considering a) or in considering b), or to share frequencies with Earth-to-space or space-to-Earth links in the FSS;

e)
that the criteria and calculation methods mentioned in considering d) are urgently needed to enable BR to process the applications mentioned in considering b),

decides that the following Question concerning the ISS should be studied
1
What are the criteria for the protection of ISLs between geostationary satellites from interference by ISLs between geostationary and non-geostationary satellites, and from interference by ISLs between non-geostationary satellites and non-geostationary satellites?

2
What are the criteria for the protection of ISLs between geostationary and non‑geostationary satellites from interference by ISLs between geostationary satellites?

3
What are the methods for the calculation of interference from non-GSO/GSO ISLs to GSO/GSO ISLs and vice versa, and between non-GSO/GSO ISLs?

4
What are the criteria and methods which may be used in the calculation of interference from and to non-GSO/GSO ISLs to and from Earth-to-space and space-to-Earth links in the FSS?

5
If it was decided that sharing between non-GSO/GSO ISLs and GSO/GSO ISLs, between non-GSO/GSO ISLs and/or between non-GSO/GSO ISLs and FSS links, would be achieved by coordination, what criteria would be suitable for triggering such coordination?

further decides

1
that the above studies should be completed by 2001.

______________







*	This Question should be brought to the attention of Radiocommunication Study Group 6.


*	This Question should be brought to the attention of Radiocommunication Study Group 8.


*	This Question should be brought to the attention of Radiocommunication Study Groups 1, 6, and 8.


*	This Question should be brought to the attention of Radiocommunication Study Groups 6, 7 and 8.


*	This Question should be drawn to the attention of Telecommunication Standardization Study Group 13.


*	This Question should be drawn to the attention of Telecommunication Standardization Study Group 15.


*	This Question should be drawn to the attention of Telecommunication Standardization Study Group 15.


*	This Question should be drawn to the attention of Telecommunication Standardization Study Group 13.


*	This Question should be brought to the attention of Radiocommunication Study Groups 7, 8, 9 and Working Party 6S for comment.


**	This term is used here to imply satellites equipped to operate in more than one service category.


*	This Question should be brought to the attention of Telecommunication Standardization Study Groups 13 and 15.


*	This Question should be brought to the attention of Radiocommunication Study Groups 3, 7 and 8.


*	This Question should be brought to the attention of Radiocommunication Study Group 6.


*	This Question should be brought to the attention of Radiocommunication Study Group 6.


**	This is not broadcasting as defined in the Radio Regulations, but provides programme contributions for subsequent broadcasting.


* 	This Question should be brought to the attention of Radiocommunication Study Group 6.


*	This Question should be brought to the attention of Radiocommunication Study Groups 7, 6 and 8.


	This Question should be brought to the attention of Radiocommunication Joint Working Party 4-9S.


*	This Question should be brought to the attention of the International Civil Aviation Organization (ICAO).


*	This Question should be brought to the attention of Radiocommunication Study Group 1.


*	This Question should be brought to the attention of Radiocommunication Study Group 3�(Working Party 3M).


	This Question should be brought to the attention of Telecommunication Development Study Group 2 and �Radiocommunication Study Group 3.


* 	At the Radiocommunication Assembly 1997, some administrations considered that work on this Question should not be continued because, in their opinion, it conflicts with the provisions of No. S5.441 of the Radio Regulations.


*	This Question should be brought to the attention of Radiocommunication Study Groups 1, 3, 6, 7 and 8.


*	This Question should be brought to the attention of Radiocommunication Study Group 8.


*	This Question should be brought to the attention of Radiocommunication Joint Working Parties 4-9S and Working Party 6S.


*	This Question should be brought to the attention of Radiocommunication Study Groups 7 and 8.


* 	The frequency spectrum above 275 GHz is currently not allocated (see also No. S5.565 of the Radio Regulations).


* 	This Question should be brought to the attention of Working Parties 7C and 8D.
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