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At the September 2025 WP 7B meeting, work continued on development of the preliminary draft new recommendation ITU-R SA.[2.0 GHZ SRS & EESS CHAR] to document the characteristics of SRS and EESS. This contribution will address a number of issues raised during the meeting through editor’s notes, including removal of some systems which are SoS. 
Some of the editor’s notes are reproduced, along with responses. 
[Editor’s note: to determine if a system is SOS several definitions in Article 1 of the ITU-R Radio Regulations should be consulted, including 1.23, 1.136, 1.133, and 1.135. SOS corresponds to TT&C and is defined broadly to include not just spacecraft command but also spacecraft payload command (e.g.: turning on equipment), and in general has narrower bandwidth signals, and typically has modulation of types such as PCM/PM and PCM/PSK/PM. SRS and EESS correspond to transmission of data, and in general has wider bandwidth signals, and typically has modulation types such as BPSK, QPSK, etc.]
[Editor’s note: this Recommendation should contain characteristics for SRS and EESS links only. It should not contain characteristics for SOS systems, as these latter are contained in Rec. ITU-R SA.2169. Administrations are invited to review the links in Table 1 below, and if any are determined to be for SOS systems, submit a contribution to the first meeting of WP 7B in 2026 to remove them, and possibly to move them to Rec. ITU-R SA.2169. Similarly, administrations are invited to review the links in Rec. ITU-R SA.2169, and if any are determined to not be for SOS systems, submit a contribution to the first meeting of WP 7B in 2026 to remove them, and possibly to move them to this Recommendation. Additionally, administrations are invited to add launch vehicle links to Rec. ITU-R SA.2169.]
[USA response: it is proposed to remove Systems A and C, as these are SOS. The USA has an input to WP7B to propose to add system C to Rec ITU-R SA.2169, as it is a Lunar system, which is not otherwise covered there. System A is similar to other systems in the Rec, so it is not proposed to add it. Additionally, a review of SA.2169 has determined that one system there is not SOS, so it is proposed to remove it from there and add it to this Recommendation (see System A1).]
[Editor’s note: as an alternative to retaining EESS characteristics for systems in the 2 025 to 2 110 MHz band in this Recommendation, administration are invited to consider moving them to a new section of Report ITU-R SA.2488, which is currently under Revision. For this latter alternative, it may be necessary to keep a reference in this Recommendation to the EESS characteristics, which says that the specific characteristics are contained in Report ITU-R SA.2488.]
[USA response: it is not proposed to do this, as we believe that there is value in keeping EESS characteristics in this document, as it is for a specific frequency band, whereas SA.2488 has several bands. The USA also believes there is value in including these values in a Recommendation instead of in a Report.]
[Editor’s note: it is noted that Report ITU-R SA.2488 contains a MetSat system in the 2 025-2 110 MHz band, but that this band does not contain a MetSat allocation, so it should be reviewed from Report ITU-R SA.2488.]
[USA response: further inquiry shows that based on RR 1.52 MetSat is a subset of EESS, so we believe it is correct to have the above Metsat system in Report SA.2488, and we recommend no action on this topic.]
[Editor’s note: a review and update to several pairs of related Recommendations is needed, in which pairing is by Recommendations in which one contains characteristics and the other contains the corresponding sharing or protection criteria. These pairs include: SA.2169 & SA.363 for SOS, SA.[2 GHz SRS & EESS Char] & SA.514 for EESS, and SA.[2 GHz SRS & EESS Char] & SA.609 for SRS.]
[USA response: we agree, but do not have an input to the current WP7B meeting on this topic.]
Attachment 1 proposes updates to the subject Recommendation under development in WP 7B.  
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RECOMMENDATION ITU-R SA.[2.0 GHZ SRS & EESS CHAR]

	Technical and operational characteristics of the space research service systems and Earth exploration-satellite service systems in the 2 025-2 120 MHz and Earth exploration-satellite service systems in the 2 025-2 110 MHz 
frequency band to be used for assessing interference 
and for conducting sharing and compatibility studies


(202X)
Scope
This Recommendation provides technical and operational characteristics to be used in sharing and compatibility studies for the space research service (SRS) and Earth exploration-satellite service (EESS) that use the 2 025-2 120 MHz (Earth-to-space) frequency band related to science missions.
Keywords
SRS, EESS, DRS
Related ITU-R Recommendations and Reports
Recommendation ITU-R SA.514 - Interference criteria for command and data transmission systems operating in the Earth exploration-satellite and meteorological-satellite services
Recommendation ITU-R SA.609 – Protection criteria for radiocommunication links for manned and unmanned near-Earth research satellites (Note: these criteria are applicable for SRS links in the (Earth-to-space) direction) to spacecraft at altitudes ≤ 2E6 km)
Recommendation ITU-R SA.1018 – Hypothetical reference system for systems comprising data relay satellites in the geostationary orbit and user spacecraft in low Earth-orbits
Recommendation ITU-R SA.1020 – Hypothetical reference system for the Earth exploration-satellite and meteorological satellite services
Recommendation ITU-R SA.1014 – Radiocommunication requirements for manned and unmanned deep space research
Recommendation ITU-R SA.1155 – Protection criteria related to the operation of data relay satellite systems (Note: these criteria are applicable for SRS links in the (space-to-space) direction) to spacecraft at altitudes ≤ 2E6 km)
Recommendation ITU-R SA.1157 – Protection criteria for deep space research (Note: these criteria are applicable for SRS links in the (Earth-to-Space) direction) to spacecraft at altitudes ≥ 2E6 km)
Recommendation ITU-R SA.1160 – Aggregate interference criteria for data transmission systems in the Earth exploration-satellite and meteorological-satellite services using satellites in the geostationary orbit (Note: these criteria are applicable for EESS and MetSat links in the (Earth-to-space) direction) to spacecraft at altitudes ≤ 2E6 km)
Recommendation ITU-R SA.1164 – Sharing and coordination criteria for service links in data collection systems using GSO satellites in the Earth exploration-satellite and meteorological-satellite services
Recommendation ITU-R SA.1414 – Characteristics of data relay satellite systems
Recommendation ITU-R SA.2169 – Technical and operational characteristics of the space operation service (SOS) systems that use the 2 025-2 110 MHz (Earth-to-space) (space-to-space) and 2 200-2 290 MHz (space-to-Earth) (space-to-space) frequency bands for use in assessing of interference and for conducting sharing studies
Report ITU-R SA.2488 – Characteristics to be used for assessing interference to systems operating in the Earth exploration-satellite and meteorological-satellite services, and for conducting sharing studies
The ITU Radiocommunication Assembly,
considering
a)	that the frequency band 2 025-2 110 MHz is allocated to the SRS and EESS on a primary basis among other services in the Earth-to-space and space-to-space directions;
b)	that the frequency band 2 110-2 120 MHz is allocated to the SRS (deep space) on a primary basis among other services in the Earth-to-space direction;
c)	that in order to carry out sharing studies, technical and operational characteristics of SRS and EESS systems for use in the frequency band 2 025-2 120 MHz are needed, where applicable;
d)	that technical and operational characteristics of data relay satellite (DRS) systems are contained in Recommendation ITU-R SA.1414,
[e)	that Report ITU-R SA.2488 does not contain characteristics for any EESS or SRS systems in the 2 025-2 120 MHz band;
f)	that Recommendation ITU-R SA.2169 contains characteristics for SOS systems in the 2 025-2 120 MHz band;]
g)	that this Recommendation contains characteristics of systems transmitting data (SRS or EESS),
recommends
that the technical and operational system characteristics for the SRS and EESS operating in the 2 025‑2 110 MHz (Earth-to-space) (space-to-space) and for the SRS (deep space) (Earth-to-space) operating in the 2 110-2 120 MHz frequency bands detailed in the annex should be used in sharing studies.


Annex

Technical and operational characteristics of the space research service systems and Earth exploration-satellite service systems in the 2 025-2 120 MHz frequency band and Earth exploration-satellite service systems in the 2 025-2 110 MHz frequency band to be used for assessing interference and for conducting 
sharing and compatibility studies
This Recommendation provides the technical and operational characteristics of the SRS and EESS systems in the 2 025-2 120 MHz band.
The frequency band 2 025-2 110 MHz is allocated to the SRS and EESS (Earth-to-space) and the frequency band 2 110-2 120 MHz is allocated to the SRS (deep space) (Earth-to-space). Typical characteristics for systems in these frequency bands are listed below in Tables 1 through 4.










1	Earth-to-space links, 2 025-2 110 MHz band
Table 1 lists the transmit and receive parameters for Earth-to-space (E-s) links in the 2 025-2 110 MHz band for SRS and EESS systems.
TABLE 1, PART 1 
E-s transmit links
	Parameter
	Unit
	System A
	System A1
	System B
	System C
	System D
	System E
	System F

	E-s transmit  
	
	
	
	
	
	
	
	

	Earth station locations
	
	Svalbard, Norway; Fairbanks, AK, USA; Wallops, VA USA
	
	Fairbanks, AK, USA; Dongara, AUS; Overberg, S. Africa
	Goldstone, CA; Weilheim, Germany; South Point, HI, USA
	Goldstone, CA, USA; Canberra, AUS; Madrid, Spain
	Goldstone, CA, USA; Canberra, AUS; Madrid, Spain
	Kaliningrad, RUS; Moscow, RUS; Zheleznogorsk, RUS;  Sakhalin, RUS; Tsiolkovsky, RUS;
Baikonur, RUS

	Transmit antenna gain
	dBi
	45.8
	34.2/38.0
	45.7
	49.7
	55.79
	61.5
	38

	Transmit antenna pattern
	
	
	RR Appendix 8, Annex 3
	Rec. ITU-R S.465-5

	Transmit power
	dBW
	23
	22
	23
	33
	33
	43
	25

	Max pwr spectral density
	dBW/Hz
	-19
	-42.8
	−25.1
	6.6
	–18
	3.5
	–20.3 / –42.8

	Transmit bandwidth
	MHz
	0.036
	6.0
	0.128
	1
	0.128
	2
	0.034 / 6

	Modulation type
	
	PCM/PSK/PM
	QPSK
	BPSK
	
	QPSK
	QPSK
	PCM/PSK/PM,
BPSK, QPSK

	Subcarrier
	kHz
	4
	-
	–
	16
	–
	–
	16

	Range tone
	kHz
	–
	-
	–
	500
	–
	–
	

	Minimum elevation angle
	deg
	5
	5
	5
	5
	5
	5
	3

	E-s receive
	
	
	
	
	
	
	
	

	Service
	
	EESS
	EESS
	EESS. SRS
	SRS
	SRS
	SRS
	

	Altitude
	km
	680
	510
	407
	384 400
	242 350
	1 500 000
	450

	Eccentricity
	
	0
	0
	0
	0.0549
	0.539
	0
	0

	Inclination
	deg
	98
	97
	65
	18.28-26.58
	47
	0
	51.6

	Sun Synchronous? (Y/N)
	
	Y
	
Y
	N
	N
	N
	N
	N

	Receive antenna gain
	dBi
	4
	2
	23
	21
	1.5
	30
	–3

	Receiving system noise temperature (1)
	K
	1000
	
450
	226
	543
	290
	518
	450

	Receive antenna pattern
	
	
	Recommendation ITU-R S.672
	ND

	
	(1) referred to the input terminals of the receiver




TABLE 1, PART 2 
E-s transmit links
	Parameter
	Unit
	System G
	System H
	System I
	System J
	System K
	System L

	E-s transmit  
	
	
	
	
	
	
	

	Earth station locations
	
	
	Canada: Prince Albert, CAN; Gatineau, CAN; Inuvik, CAN; Saint-Hubert, CAN
	
	
	
	

	Transmit antenna gain
	dBi
	42
	41.3 / 44.1 / 46.3
	47
	55.6
	47
	55.6

	Transmit antenna pattern
	
	Rec. ITU-R S.465-5
	Rec. ITU-R S.465
	Rec. ITU-R S.465
	Rec. ITU-R S.465
	Rec. ITU-R S.465
	Rec. ITU-R S.465

	Transmit power
	dBW
	14
	18.7 / 11.9 / 11.7
	20
	20
	20
	30

	Max pwr spectral density
	dBW/Hz
	–39
	-25.2 /-32 / -32.2
	-33.8 / -16.3
	-30.9 / -16.3
	-16.3
	-20.9 / -6.3

	Transmit bandwidth
	MHz
	0.2
	0.004
	1.1
	2
	0.044
	2

	Modulation type
	
	
	PCM/BPSK/ PM
	BPSK, PCM/PSK/PM
	BPSK, PCM/PSK/PM
	PCM/PSK/PM
	BPSK, PCM/PSK/PM

	Subcarrier
	kHz
	
	16
	
	16
	
	16

	Range tone
	kHz
	
	N/A
	
	500
	
	500

	Minimum elevation angle
	deg
	3
	5
	5
	5
	5
	5

	E-s receive
	
	
	
	
	
	
	

	Service
	
	
	SRS
	
	
	
	

	Altitude
	km
	500
	773
	628
	550
	200-500
	32 700 (apogee), 300 (perigee)

	Eccentricity
	
	0
	0
	0
	0
	0
	0.708

	Inclination
	deg
	88.2
	98.3
	97.9
	31
	51.6
	31

	Sun Synchronous? (Y/N)
	
	N
	N
	Y
	N
	N
	N

	Receive antenna gain
	dBi
	1.5
	3.5
	7.5
	7
	5
	6

	Receiving system noise temperature (1)
	K
	600
	1892
	515
	502
	537
	789

	Receive antenna pattern
	
	ND
	ND
	ND
	ND
	ND
	ND

	(1) referred to the input terminals of the receiver


2	Space-to-space links, 2 025-2 110 MHz band
Tables 2 and 3 list the transmit and receive parameters, respectively, for space-to-space (s-s) links in the 2 025-2 110 MHz band for SRS and EESS systems. Systems are connected by letter: for example, System A in Table 23 is connected to Systems A1, A2, A3, A4, A5, and A65 in Table 34.
TABLE 2
s-s transmit links
	Parameter
	Unit
	System A
	System B
	System C

	Transmit S/C altitude
	km
	35 786
	400
	35 786

	Transmit S/C location
	deg
	Rec. ITU-R SA.1275
	Non-GSO
	42.5E & 240E

	Transmit antenna gain
	dBi
	36.0
	7.5
	34.6

	Transmit antenna pattern
	
	Rec. ITU-R S.672
	ND
	Rec. ITU-R S.672

	Transmit power
	dBW
	12.5
	-3.5
	21

	Max pwr spectral density
	dBW/Hz
	−55.4
	-65.8
	−47.1

	Transmit bandwidth
	MHz
	6.16
	10(1)
	6.5

	(1) spread spectrum


Table 3
s-s receive links
	Parameter
	Unit
	System A1
	System A2
	System A3
	System A4
	 System A5

	Service
	
	EESS, SRS
	EESS, SRS
	EESS, SRS
	EESS
	EESS

	Altitude
	km
	573.3
	350
	400
	400
	835

	Eccentricity
	
	0.0
	0.0
	0.0
	0.0
	0.0

	Inclination
	deg
	28.47
	51.6
	51.6
	96.8
	98.85

	Sun Synchronous? (Y/N)
	
	N
	N
	N
	Y
	Y

	Receive antenna gain
	dBi
	0.0
	12.9
	22.5
	‒3/18
	‒3

	Receiving system noise temperature
	K
	549.5
	587
	447
	450
	450

	Receive antenna pattern
	
	ND-SPACE
	Rec. ITU-R S.672
	Rec. ITU-R S.672
	ND-SPACE/ ITU-R S.672
	ND-SPACE



	Parameter
	Unit
	System A6
	System B
	System C

	Service
	
	
	
	

	Altitude
	km
	200-500
	400
	400

	Eccentricity
	
	0
	0
	0

	Inclination
	deg
	51.6
	51.6
	51.5

	Sun Synchronous? (Y/N)
	
	N
	N
	N

	Receive antenna gain
	dBi
	5
	5
	8

	Receiving system
Noise temperature (1)
	K
	509
	480
	631

	Receive antenna pattern
	
	ND
	ND
	Rec. ITU-R S.672

	(1) referred to the input terminals of the receiver


3	Earth-to-space links, 2 110-2 120 MHz band
Tables 4 lists the transmit and receive parameters for Earth-space (E-s) links in the 2 110-2 120 MHz band for SRS (deep space) systems.
TABLE 4
E-s transmit links
	Parameter
	Unit
	System DS-A
	System DS-B
	System DS-C

	E-s transmit  
	 
	 
	 
	 

	Earth station location
	deg
	USA
	Australia
	India

	Transmit antenna gain
	dBi
	55.2
	62.7
	53.5

	Transmit antenna pattern
	 
	Rec. ITU-R SA.509-3
	Rec. ITU-R S.580-6

	Transmit power
	dBW
	43
	54.7
	43

	Max pwr spectral density
	dBW/Hz
	7
	18.7
	4

	Transmit bandwidth
	MHz
	2.5
	2.5
	2.5

	Modulation type
	 
	PCM/PSK/PM
	PCM/PSK/PM
	PCM/PSK/PM

	Subcarrier frequency
	kHz
	16
	16
	8

	Range tone
	kHz
	1 033
	1 033
	1 033

	Minimum elevation angle
	deg
	10
	10
	10

	E-s receive
	 
	 
	 
	 

	Space station Mminimum distance from Earth (Launch & Early Cruise, Earth flybys)
	km
	200
	3 000
	264

	Space station Mmaximum distance from Earth
	km
	4.01 × 108
	1.52 × 109
	4.01 × 108

	Receive antenna gain
	dBi
	−2 (LGA)
	7 (LGA)
	0 (LGA)

	
	
	28.7 (HGA)
	34.6 (HGA)
	32.5 (HGA)

	Receiving system noise temperature (1)
	K
	200
	1 500
	600

	Receive antenna pattern
	 
	Rec. ITU-R S.672

	(1) referred to the input terminals of the receiver
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