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	Radiocommunication Bureau

(Direct Fax N°. +41 22 730 57 85)


	Administrative Circular 

CAR/133
	7 June 2002


To Administrations of Member States of the ITU
Subject:
Proposed approval of 10 draft new and 4 draft revised Recommendations adopted by Radiocommunication Study Group 4 following Study Group consultation
At the meeting of Radiocommunication Study Group 4 (Fixed satellite-service), held from 15 to 17 October 2001, the Study Group decided to seek adoption of 11 draft new and 4 draft revised Recommendations by correspondence, according to § 10.2.2 of Resolution ITU‑R 1‑3 (adoption by a Study Group by correspondence).

As stated in Addendum 1 to Circular Letter 4/LCCE/70, dated 2 February 2002, the consultation period ended on 2 March 2002.

These Recommendations (except draft new Recommendation ITU-R S.[Doc. 4/58]) have now been adopted by Study Group 4 and the procedure of Resolution ITU-R 1-3, § 10.3.5 is to be applied. The titles and summaries of these Recommendations are given in Annex 1.

Having regard to the provisions of § 10.3.5.2 of Resolution ITU-R 1-3, I should be grateful if you would inform the Secretariat (brsgd@itu.int) by 7 September 2002, whether your Administration approves or does not approve these Recommendations.

A Member State who indicates that these draft Recommendations should not be approved is requested to advise the reason and indicate possible changes in order to facilitate further consideration by the Study Group during the study period (§ 10.3.5.5 of Resolution ITU-R 1-3).

After the above-mentioned deadline, I will notify the results of this consultation by Administrative Circular and make arrangements for the approved Recommendations to be published in accordance with § 10.3.7 of Resolution ITU-R 1-3.

Any ITU member organization aware of a patent held by itself or others which may fully or partly cover elements of draft Recommendation(s) proposed for approval is requested to disclose such information to me, in no case later than the date scheduled for approval of the Recommendations in this Administrative Circular. The “Statement on Radiocommunication Sector Patent Policy” is contained in Annex 1 of Resolution ITU-R 1-3.






Robert W. Jones






Director, Radiocommunication Bureau

Annexes:

1.
List of Documents with titles and summaries

2.
Documents 4/BL/30 to 4/BL/43

Distribution:

–
Administrations of Member States of the ITU

–
Radiocommunication Sector Members participating in the work of Radiocommunication Study Group 4 

ANNEX 1

Titles and summaries of the draft new and revised Recommendations
adopted by Radiocommunication Study Group 4
Draft new Recommendation ITU-R S.[Doc. 4/55]
Doc. 4/BL/30

Calculation of unwanted emission levels produced by a non‑geostationary FSS satellite system at radio astronomy sites

A method of calculating the pfd levels produced by unwanted emissions from a non-GSO satellite system into a radio telescope is recommended, based on the “equivalent power flux-density” (epfd) approach introduced into Article 22 of the Radio Regulations by WRC-2000.  The method itself is described in Annex 1 of the DNR, while Annex 2 defines a reference radio telescope antenna pattern which could be used within the method to determine the epfd levels.  An Annex 3 is included, which describes a possible way of calculating the percentages of time for which each of a range of epfd levels is exceeded in any given small area (or ‘cell’) of the sky as seen from a given radio telescope.

Draft new Recommendation ITU-R S.[Doc. 4/57]
Doc. 4/BL/31

Provisional technical characteristics of earth stations on 
board vessels (ESVs) operating in FSS networks in the 
frequency bands 5 925-6 425 MHz and 14-14.5 GHz

The characteristics in this DNR are given as examples of ESVs which may operate in FSS networks under RR 4.4 (i.e. on a non-interfering, non-protected basis) unless and until their status is modified by a WRC.  Annex 1 contains example characteristics for ESVs designed to transmit in the band 5 925-6 425 MHz and receive in the band 3 700-4 200 MHz, while Annex 2 does likewise for those designed to transmit in the band 14-14.5 GHz and receive in the band 10.7-12.75 GHz.  An Annex 3 is added containing a minimum set of provisional technical characteristics in each transmit band which can be used in frequency-sharing studies involving ESVs.

Draft revision to Recommendation ITU-R S.1323-1
Doc. 4/BL/32

Maximum permissible levels of interference in a satellite network (GSO/FSS; non-GSO/FSS; non-GSO/MSS feeder links) in the fixed-satellite service caused by other co-directional FSS networks below 30 GHz

The main revisions are proposed for the following reasons:

(
To recognise the regulatory provisions in certain bands where non-GSO systems cannot claim protection from GSO networks regardless of date order.

(
To remove the implication that non-GSO systems may occasionally cause loss of demodulator synchronization in GSO networks.

(
To recommend that in certain bands each GSO FSS network and each non-GSO FSS system should allow a 10% increase in the time its short-term performance criteria are exceeded for the aggregate interference from all GSO networks, and a further 10% for the aggregate interference from all non-GSO networks.

(
To note that in certain bands the off-axis eirp density limits on earth stations in GSO networks given in RR Article 22 may be used to assess the likely level of interference to non-GSO FSS up-links from GSO FSS up-links.
Draft revision to Recommendation ITU-R S.1526
Doc. 4/BL/33

Methodology to assess the interference environment in relation to RR 9.12, 9.12A and 9.13 when non-GSO FSS systems are involved

The proposed modifications to this Recommendation, which explains not only how to calculate the impact of time-varying interference but also how to calculate the relative effectiveness of various short-term interference mitigation techniques, are fairly minor and are mainly to clarify the basic methodology editorially and to bring the considerings up to date in respect of decisions made by WRC-2000.  Also the title is changed to the wording above in order to refer specifically to the Regulations (and hence to the bands) for which the Recommendation is applicable, and a note is added calling for further study of the applicability of the Recommendation to GSO/non-GSO sharing in the bands 19.3-19.7 GHz and 29.1-29.5 GHz.  Finally the point is well made that, for the complex sharing scenarios which occur between non-GSO systems, coordinating parties would need to agree on the calculation/simulation approach and assumptions to be used before the technical analyses on which coordination will be based are carried out.

Draft new Recommendation ITU-R S.[Doc. 4/62]
Doc. 4/BL/34

Methodologies for calculating aggregate epfd( produced by multiple non-GSO FSS systems into a GSO FSS network

WRC-2000 decided to include aggregate epfd( limits in Resolution 76, and to invite the ITU-R to develop a suitable methodology for calculating the statistics of the aggregate epfd( which would be produced by a number of co-frequency non-GSO FSS systems into the receiver of an earth station of a GSO network located anywhere on the Earth’s surface.  This DNR responds to that invitation by describing several methods to compute the aggregate epfd( statistics, which could then be used by administrations to check whether the aggregate limits would be met.

Method 1A is based on convolution of the epfd statistics of the various non-GSO systems produced at their individual worst geographical locations.

Method 1B is based on convolution of the envelopes of the epfd curves formed by each system at the different worst-case locations of the various systems.

Method 2A is based on convolution of the epfd statistics formed using the Rec. S.1503 approach on the various systems at the same geographical location.

Method 2B is based on an aggregate simulation using the Rec. S.1503 approach at the same geographical location.

Method 3A is based on convolution of the single-entry epfd curves produced by the Rec. S.1503 approach at each of a number of geographical locations.

Method 3 B is based on a full simulation of all the non-GSO systems to produce the aggregate epfd at each of a number of geographical locations.

Methods 1A and 1B are the easiest to perform but are the least accurate, while method 3B requires the most information and the longest computer running times but is the most accurate.

Draft new Recommendation ITU-R S.[Doc. 4/63]
Doc. 4/BL/35

Continuous curves of EPFD( versus GSO FSS earth station antenna diameter and EPFD( versus GSO FSS space station antenna beamwidth to indicate the protection afforded by systems complying with the limits to antennas with 
diameters other than those in RR Article 22

For certain frequency bands WRC-2000 decided to include, in RR Article 22, single-entry validation epfd( limit masks, single-entry validation epfd( limits, and single-entry additional operational epfd( limit masks to be applied to non-GSO FSS systems for the protection of GSO FSS and BSS networks.  Each epfd( limit is defined for each of a few discrete GSO FSS earth station antenna sizes or GSO satellite beamwidths, and each epfd( limit for discrete GSO FSS satellite beamwidths.  In Resolution 137 WRC-2000 invited the ITU-R to develop methods to assess the levels of protection which would be afforded, by non-GSO systems meeting these limits, to earth stations with antennas of diameters other than those in Article 22, and to satellites with 

beamwidths other than those in Article 22.  For epfd( the present DNR responds to this invitation by a process of curve-fitting and algebraic interpolation to obtain expressions giving epfd as functions of the percentage of time exceeded and the diameter of the earth station antenna.  For epfd( an algorithm is determined, again by a curve-fitting technique, relating epfd to satellite beamwidth using the sidelobe gain reference pattern given in Recommendation S.672 .

Draft revision to Recommendation ITU-R S.1328
Doc. 4/BL/36

Establishment of an electronic databank of satellite system 
characteristics for frequency sharing studies

The annexes to Rec. S.1328 contain sets of parameters of GSO FSS and non-GSO FSS systems in the 4/6 GHz, 11/14 GHz, 20/30 GHz and 40/50 GHz bands, which have been contributed to WP 4A for general use in studies concerning inter-service and intra-service interference.  With the growth in use of the FSS these annexes have increased in length, and the extent and format of the information varies considerably from system to system.  To make the Recommendation more user-friendly a standard format has been developed in the form of two EXCEL spread-sheets, one for GSO systems and the other for non-GSO systems, and administrations are invited to contribute the data on new systems, and to re-submit the data on the existing systems, in the new format.  This DRR contains the new format and proposes that in the future the Annexes should be placed on the SG 4 website, as EXCEL files, rather than printed as paper Annexes.  It is also proposed that responsibility for approving additions to this electronic database should be delegated by SG 4 to WP 4A.

Draft new Recommendation ITU-R S.[Doc. 4/65]
Doc. 4/BL/37

Technical and operational characteristics of satellites 
operating in the range 20-375 THz

This DNR describes, in its Annex, the findings of initial studies into the potential characteristics of satellite systems which would operate in frequency bands above 20,000 GHz, i.e. optical bands, at first for the implementation of inter-satellite links and then, to the extent viable, for the implementation of Earth-to-space and space-to-Earth links.  A review of atmospheric absorption as a function of frequency identifies the bands where attenuation is relatively low and which might therefore be candidates for up and down-links, and by exception the bands which it would be preferable to use for inter-satellite links.  This is followed by summaries of the main components of an optical ground terminal, including transmitter, receiver, detection subsystem, acquisition subsystem, tracking/servo subsystem and electronics.  The transmission parameters of typical inter-satellite links are tabulated, including GSO-GSO, GSO-non GSO and non GSO-non GSO cases, and also the parameters of links between GSO satellites and the ground.  Simple link budget examples are given in each case.  Finally technical considerations for transmit and receive optical antennas are reviewed.

Draft new Recommendation ITU-R S.[Doc. 4/66]
Doc. 4/BL/38

Sharing of ISS bands around 23, 32.5 and 64.5 GHz between non-GSO/GSO 
inter-satellite links and GSO/GSO inter-satellite links

In recent years the BR have received a number of applications for spectrum assignments to systems which include inter-satellite links (ISLs) where one end terminates in a GSO satellite and the other end terminates in a constellation of non-GSO satellites.  Annex 1 to this DNR describes an investigation into the potential interference between such an ISL and an ISL linking two satellites in the GSO, and draws the following conclusions in respect of the ISS bands centred on 23 GHz, 32.5 GHz and 64.5 GHz:

(
The two types of ISL will be able to operate co-frequency without the need for coordination if the geostationary satellite in the nonGSO-GSO ISL is not located within 3° of either satellite in the GSO-GSO ISL.

(
The minimum C/I ratios for both ISLs occur at instants when the non GSO-GSO link is within the Equatorial plane.

These two factors are then used as the basis for a method of determining, by simple manual calculation, whether or not coordination is required, and the method is set out in Annex 2.  

Draft revision to Recommendation ITU-R S.1525
Doc. 4/BL/39

Impact of the interference from the Sun into a geostationary-satellite orbit
fixed-satellite service link

Depending on the diameter of its antenna, the link between an earth station and a geostationary satellite will be temporarily in line with the Sun once per day on 3 to 9 consecutive days twice a year, for periods of about 3 to 10 seconds.  During such transits the noise radiated by the Sun will degrade the C/N ratios of the up-links and down-links of the earth station by between about 2 dB and 16 dB depending on the antenna diameter and other link parameters, and in many cases this will result in short outages .  However, the events are entirely predictable, and thus operational measures may be taken to remove or reduce their impact on telecommunications.  This DNR contains two Annexes.  Annex 1 gives the background to the phenomenon, refers to a method for calculating the C/N degradation detailed in Recommendation BO.1506, and sets out the application of that method in several example cases.  Annex 2 describes a simplified method for predicting the date and time of a sun interference event at any given earth station.

Draft new Recommendation ITU-R S.[Doc. 4/68]
Doc. 4/BL/40

Methodology to assess compliance of non-GSO satellite 
systems with the additional operational limits on epfd( 
in Article 22 of the Radio Regulations

WRC-2000 adopted single-entry validation epfd( limit masks on non-GSO systems for the protection of GSO FSS and GSO BSS down-links, and decided that compliance with those masks should be checked by the BR using software defined by Recommendation S.1503.  Rec. 1503 is based on a per-satellite pfd mask approach which is designed to embrace extremely worst-case circumstances, and thus the validation limits represent pessimistic interference statistics.  In order to more closely match the interference statistics likely to be produced by a typical non-GSO system, single-entry additional operational epfd( limit masks were also adopted by WRC-2000.  The latter masks, which apply only for certain earth station antenna sizes in the 10.7-12.75 GHz band, are tighter than the corresponding validation masks, and compliance with them is intended to be checked by administrations, rather than by the BR, in respect of earth stations actually in operation.  Where as , for a given antenna size, the operational limit is a single value, the additional operational limits are cumulative time distributions of epfd( and therefore require to be checked by calculation – in practice by computer simulation.  RR Appendix 4 requires an administration responsible for a non-GSO system to ensure that the additional operational limits are met, and hence software capable of such simulations is needed.  As part of its studies pursuant to Resolution 137, WP 4A has developed two specifications for this software, and these are described in Annexes 1 and 2 respectively of the present DNR.  Annex 1 is based on the principle of full simulation in the manner of Rec. S.1325, and therefore requires data on all the main transmission and switching features of the non-GSO system, as listed in the text.  Annex 2 is based on a modified form of the software specified in Rec. S.1503, and requires less information from the operator of the non-GSO system. However, in the current version of the DNR the concept is described in outline only and will need to be elaborated in a future revision of Annex 2.

Draft new Recommendation ITU-R S.[Doc. 4/69]
Doc. 4/BL/41

Methodology for frequency sharing between certain 
types of homogeneous non-GSO FSS systems in 
the 4/6 and 11/14 GHz frequency bands

If a number of separate non-GSO systems were designed, and maintained in operation, so that their satellites were interleaved in orbit and followed the same ground track – which would require the systems to have the same apogee altitude, orbit eccentricity and orbit inclination – ‘in-line’ events would be avoided and hence short term interference would be reduced, and spectrum efficiency increased.  This DNR sets out an eight step methodology for calculating the aggregate C/I ratios for the worst-case up-link and down-link in each system, iteratively adjusting the separation angle between satellites in adjacent systems around apogee until the performance threshold is reached and the spectral efficiency thus maximised.  An Appendix is included giving an example of the application of the methodology using the orbit and transmission parameters of the HEO system known as USAKU-H2.

Draft new Recommendation ITU-R S.[Doc. 4/70]
Doc. 4/BL/42

Technical characteristics of high density FSS earth 
stations transmitting towards geostationary FSS 
space stations in the 30 GHz range

Recognising that some administrations plan to deploy high density FSS earth stations in certain bands without individual site coordination, this DNR gives technical characteristics for such earth stations which would be of assistance in studies concerning frequency sharing with other types of FSS application and with co-primary terrestrial systems.  The text focuses on the maximum levels of unwanted emission and in-band off-axis EIRP, antenna pointing accuracy, and the control and monitoring functions required to inhibit transmission automatically under fault conditions or by remote action if practical sharing problems arise.  Thus the aspects needed to control interference from an HDFSS earth station are covered (but not to it).  The sections include definition of terms, off-axis and on-axis unwanted radiation, in-band off-axis e.i.r.p. density, C & M functions and antenna pointing.

Draft new Recommendation ITU-R S.[Doc. 4/71]
Doc. 4/BL/43

Interference mitigation techniques to facilitate coordination between non-geostationary fixed‑satellite service systems in highly elliptical orbit and non-geostationary fixed-satellite service systems in low and medium Earth orbit

Frequency sharing between HEO systems and LEO or MEO systems generally requires the implementation of a technique or techniques to mitigate or avoid coupling of interference between a main beam of a satellite in one system and the main beam of an earth station in another system, at instants when satellites in both systems are in line with that earth station.  This DNR describes such techniques and gives examples of their application and effectiveness.  Annex 1 gives general descriptions of the following: techniques satellite diversity, satellite selection strategies, earth station site diversity and HEO apogee avoidance.  Annex 2 describes simulations carried out to compute the statistics of interference into reference down-links of three non-GSO systems sharing the 20/30 GHz FSS bands – a HEO system (USCSID-P), a LEO system (LEOSAT-1) and a MEO system (LEOSAT-2).  First runs were carried out for no mitigation, and then successively with satellite diversity, earth station site diversity, satellite selection strategy and HEO apogee avoidance.  The results are given in the form of CDFs of C/I, both for LEO and MEO implementing the mitigation, and separately for HEO implementing the mitigation.  The results are discussed and conclusions drawn, both on the effectiveness of each mitigation technique and on its ramifications for the system implementing it.
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