To Administrations of Administrations of Members States of the ITU�Subject:	Request for administrations to supply data on NGSO/FSS links 

Reference:	Document 4-9-11/TEMP/32

To the Director General

Dear Sir,



1.	Resolutions 130 and 538 (WRC-97) introduced provisional EIRP limits on non-GSO FSS systems in certain bands, and requested the ITU-R to conduct the appropriate technical, operational and regulatory studies to review the regulatory conditions relating to the coexistence of non-GSO and GSO systems in the FSS, in order to ensure that they do not pose undue constraints on the development of non-GSO and GSO systems.  The Joint Task Group 4-9-11 has been assigned the responsibility for reporting the results of those studies to CPM-99.

2.	For this reason, Administrations are requested to communicate to the ITU-R the characteristics of non-GSO FSS systems.  

3.	Administrations could use the parameters listed in Annex 1 to perform an initial assessment of the impact of interference from a GSO system into existing and planned non-GSO FSS links. The data supplied in response to this letter could be used by the ITU-R in other aspects of the studies currently in progress. Administrations are strongly encouraged to provide as much information as possible.

4.	The ITU-R studies are to be completed in time for consideration by WRC-2000.  However, in order to allow time for the completion and translation of the documentation for the conference preparation process, Administrations are urged to submit the relevant information on non-GSO FSS systems as contributions to the October 1998 meeting of Working Party 4A. The final date for submission of documents to this meeting is September 28, 1998.

�5.	For any additional information in the matter, you may contact Mr. Jinxing Li (Counsellor Study Group 4, Radiocommunication Bureau) (Tel.: +41 22 730 59 90, Fax: +41 22 730 58 06, �E-mail: jinxing.li@itu.int).



		Yours faithfully,









		Robert W. Jones

		Director,

		Radiocommunication Bureau

Annex: 1

Distribution:

-	Administrations of Administrations of Members States of the ITU

-	Members of the Radio Regulations Board



�ANNEX 1



Where final configuration data is not available, please provide current representative data. 

1	Orbit Parameters

This set of parameters provides the minimum information that is required to model the NGSO constellation. The variation field is to define the peak to peak station keeping accuracy of the constellation. If necessary, submit multiple tables to completely describe the system.



Parameter�Value�Variation�Units��Number of satellites��NA�-��Number of planes��NA�-��Number of satellites per plane��NA�-��Orbit Type (select one)�Circular,�Elliptical�NA�-

��Repeating Ground Track�Yes/No�NA�-��Orbit inclination���º��Orbit period���minutes��Apogee altitude���km ��Perigee altitude���km��Argument of perigee���º��Eccentricity���-��Satellite angular separation within a plane���º��Satellite phasing between first satellites of adjacent planes���º��Angular separation between planes���º��

In some cases additional parameters should be supplied. An example of this would be for a constellation with a repeating ground track where the longitude of the first satellite in the first plane would be necessary. Additional information such as coherence time or repeat cycle duration would assist in determining the length time an analysis should be performed over.

2	Link Parameters

2.1	Uplink to NGSO

�2.1.1	Satellite Antenna Configuration



Parameter�Value�Units�Reference��Beam orientation method (pick one)�Earth Fixed,

Steerable ,

Satellite Fixed�-�2.1.2

2.1.3

2.1.4��Maximum possible number of beams per satellite��-�-��Frequency and polarisation re-use pattern (attach diagram or describe in sufficient detail). Submit multiple entries if necessary.��-�-��2.1.2	Earth Fixed Beams

In the case that the beams use Earth Fixed beams the following is required:

Parameter�Value�Units�Reference��Gain pattern��-�2.1.5��Cell size and shape��km���Cell locations (latitude and longitude)��º���2.1.3	Steerable Beams

In the case that the beams use Steerable beams the following is required:

Parameter�Value�Units�Reference��Gain pattern��-�2.1.5��2.1.4	Satellite Fixed Beams

In the case that the beams are fixed pointing relative to the satellite, the following information is required.

Parameter�Value�Units�Reference��Boresight Azimuth��º���Boresight Elevation��º���Rotation angle around beam boresight (if gain pattern is non-symmetric)��º���Gain pattern (text to reference list below)��-�2.1.5��

Azimuth and elevation angles are measured in a right handed co-ordinate system where  +Z is towards nadir and +X is in the plane defined by the Earth Centered Inertial velocity vector and the nadir vector.  See Figures 1 and 2 for the definition of azimuth and elevation.

�2.1.5	Gain Patterns

For each of the gain patterns used the following is required:

Parameter�Value�Units�Reference��Method to determine shape (select one)�Equation

 One Dimensional Table 

Two Dimensional Table�-�2.1.5.1

2.1.5.2

2.1.5.3��Polarisation (select one)�None

Left Hand Circularly Polarised (LHCP)

Right Hand Circularly Polarised (RHCP)

Horizontal

Vertical�-���Frequency�-�GHz���Maximum number of carriers per beam��-���2.1.5.1	Gain Patterns using an Equation

In the case that the gain pattern is defined by an equation then the following are required:

Parameter�Value�Units��Reference pattern (text e.g. ITU-R Recommendation or set of equations)

Also describe the reference coordinate system (text, e.g. satellite fixed, earth fixed).��-��Parameters as required by reference pattern��-��The parameters required could be sets such as (peak gain, beam size) or (dish size, efficiency) or (footprint size).

2.1.5.2	Gain Pattern using One Dimensional Table(s)

In the case that the gain pattern is defined by a one dimensional table the following are required. If different tables are to be used based on pointing angles, then provide multiple tables along with a list of angles from the sub-satellite point:

Parameter�Value�Units��Peak gain��dBi��Column of angles measured from beam boresight��º��Column of relative gain values��dB��Interpolation method (describe)��-���2.1.5.3	Gain Pattern using Two Dimensional Table(s)

In the case that the gain pattern is defined by a two dimensional table, the following are required. If different tables are to be used based on pointing angles, then provide multiple tables along with a list of angles from the sub-satellite point

Parameter�Value�Units�Reference��Co-ordinate system (select one of)�Azimuth and Elevation

Theta and Phi�-�2.1.5.3.1

2.1.5.3.2��List of Azimuth or Theta angles��º���List of Elevation or Phi angles��º���Table of absolute gain values (in dBi). ��dBi���Interpolation method (describe)��-���A gain value must exist in the table for each possible combination of Azimuth and Elevation or Theta and Phi angles.  The definition for each of the coordinate systems is as follows:

2.1.5.3.1 Azimuth and Elevation Angles

This coordinate system is the same as described in Section 2.1.4. See Figures 1 and 2.

2.1.5.3.2 Theta and Phi Angles

This is a coordinate system where Phi is the angle off the boresight and Theta is the angle about the boresight. See Figure 3.

2.2	Downlink from NGSO

The requested downlink parameters are the same as the uplink parameters.

3	Beam and Satellite Selection Strategies

Please provide information for the following:

GSO protection main principles and additional switching algorithms, if needed.

Mitigation technique strategy (non-operating zone strategy).

Reference tracking strategies.

Also provide the following parameters:

Parameter�Value�Units��GSO arc avoidance angle and whether the angle is from a point or an area��º��Minimum elevation angle to the user station and whether the angle is from a point or an area��º��Maximum number of simultaneous co-frequency beams per satellite while in the non-operating and operating zones ��-��Maximum number of simultaneous co-polarisation beams per satellite while in the non-operating and operating zones ��-���4	RF Link Parameters

4.1	Transparent Payload

For the transparent payloads, the following parameters are required:

Performance objectives�Units��Required C/(N+I)

% of the year C/(N+I) should be exceeded�dB��Maximum operating p.f.d. on the ground�dB(W/m²/4kHz)�����Wave form description���Access type (TDMA, FDMA, CDMA…)���If CDMA, then provide the maximum number of co-frequency carriers���Modulation type (e.g. FM, QPSK, BPSK)���Noise bandwidth per carrier�kHz��Occupied bandwidth per carrier�MHz��Assigned bandwidth per carrier�MHz�����Transmit earth station characteristics���Rain model (ITU/Crane)���Peak antenna gain�dB��Antenna beam width�°��Antenna pointing loss�dB��Antenna pattern���On-axis Earth station transmit e.i.r.p. / carrier�dBW��Inter modulation earth stations ratio�dB��Power control range (>0, 0 dB in none)�dB��Power control accuracy (applicable only if up link power control used)�dB��Polarisation isolation (ratio of wanted to unwanted polarisation)�dB�����Receive earth station characteristics���Earth station receive noise temperature�K��Peak antenna gain�dBi��Antenna beam width�°��Antenna pointing loss�dB��Antenna pattern���Polarisation isolation (ratio of wanted to unwanted polarisation)�dB��Tracking Strategy (Fixed or Tracking)���If Fixed, indicate either Omni-directional or supply Azimuth and Elevation pointing angles�������

Space station receive characteristics���Transponder bandwidth�MHz��Receive frequency�GHz��Receive polarisation (H : horizontal, V : vertical, C : Circular)���Satellite receive temperature�K��Receive cross-polarisation isolation ratio (100 if not applicable)�dB��Receive frequency reuse isolation ratio�dB�����Space station transmit characteristics���Transponder bandwidth�MHz��Transmit polarisation (H : horizontal, V : Vertical, C : circular)���Maximum satellite e.i.r.p.�dBW��Transmit cross-polarisation isolation ratio (100 if not applicable)�dB��Transmit frequency re-use isolation ratio (100 if not applicable)�dB��Transponder inter modulation ratio (100 if not applicable)�dB��4.2	Re-modulating payloads

For the re-modulating payloads, the following parameters are required:

Up link performance objectives���Required C/(N+I)

% of the year C/(N+I) should be exceeded�dB�����Up link wave form description���Variable coding rate�YES / NO��Access type (TDMA, FDMA, CDMA...)���If CDMA, then provide the maximum number of co-frequency carriers���Modulation type (e.g. FM, QPSK, BPSK)���Noise bandwidth per carrier�kHz��Occupied bandwidth per carrier�MHz��Assigned bandwidth per carrier�MHz��Repeater receive bandwidth�MHz�����Down link performance objectives���Required C/(N+I)

% of the year C/(N+I) should be exceeded�dB��Maximum operating p.f.d. on the ground�dB(W/m²/4kHz)������

Down link wave form description���Variable coding rate�YES / NO��Access type (TDMA, FDMA, CDMA...)���Modulation type (e.g. FM, QPSK, BPSK)���Noise bandwidth per carrier�kHz��Occupied bandwidth per carrier�MHz��Assigned bandwidth per carrier�MHz��Repeater transmit bandwidth�MHz�����Transmit earth station characteristics���Rain model (ITU/Crane)���Peak antenna gain�dB��Antenna beam width�°��Antenna pointing loss�dB��Antenna pattern���On-axis Earth station transmit e.i.r.p. / carrier�dBW��Inter modulation earth stations ratio (100 if not applicable)�dB��Power control range (>0, 0 dB in none)�dB��Power control accuracy (applicable only if up link power control used)�dB��Polarisation isolation (ratio of wanted to unwanted polarisation)�dB�����Receive earth station characteristics���Earth station receive noise temperature�K��Peak antenna gain�dBi��Antenna beam width�°��Antenna pointing loss�dB��Antenna pattern���Polarisation isolation (ratio of wanted to unwanted polarisation)�dB��Tracking Strategy (Fixed or Tracking)���If Fixed, indicate either Omni-directional or supply Azimuth and Elevation pointing angles�������

Space station receive characteristics���Receive frequency�GHz��Receive polarisation (H : horizontal, V : vertical, C : Circular)���Satellite receive temperature�K��Receive cross-polarisation isolation ratio (100 if not applicable)�dB��Receive frequency reuse isolation ratio (100 if not applicable)�dB�����Space station transmit characteristics���Transmit polarisation (H : horizontal, V : Vertical, C : circular)���Maximum satellite e.i.r.p.�dBW��Transmit cross-polarisation isolation ratio (100 if not applicable)�dB��Transmit frequency re-use isolation ratio (100 if not applicable)�dB��Transponder inter-modulation ratio�dB��5	Distribution of NGSO Earth Stations

The following parameters are required:

Parameter�Value�Units��Coverage Latitude Bounds��º��Maximum number of co-frequency earth stations in the service zone of one satellite��-��Maximum number of typical co-frequency earth stations in a beam��-��Predicted density of earth stations per unit area in geographical territories (urban, suburban, low-populated areas)��m-2���� EMBED Word.Picture.6  ���
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