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1. Introduction
In this contribution we discuss the specific issues related to SAN RF conformance testing in the newly agreed bands above 10 GHz:
Table 1-1: Satellite operating bands in FR2-NTN
	Satellite operating band
	Uplink (UL) operating band
SAN receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
SAN transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n5121
	27500 MHz - 30000 MHz
	17300 MHz - 20200 MHz
	FDD

	n5112
	28350 MHz - 30000 MHz
	17300 MHz - 20200 MHz
	FDD

	n5103
	27500 MHz - 28350 MHz
	17300 MHz - 20200 MHz
	FDD

	NOTE 1:   This band is applicable in the countries subject to CEPT ECC Decision(05)01 and ECC Decision (13)01. 
NOTE 2:   This band is applicable in the USA subject to FCC 47 CFR part 25.
NOTE 3:   This band is applicable for Earth Station operations in the USA subject to FCC 47 CFR part 25. FCC rules currently do not include ESIM operations in this band (47 CFR 25.202).



Generally, these frequency ranges are close the NR FR2 bands, so our opinion is to align the SAN type 2-O RF conformance testing with BS type 2-O  conformance testing described in TS 38.141-2 (as only FDD operation is going to be specified, we will disregard all aspects specific to TDD). 
We consider the proposals initiated in [1] as an agreeable starting point and we add some aspects related to measurement uncertainties and Extreme test Environment.
2. Discussion
2.1 Measurement uncertainties
As the SAN type 2-O transmitter operates in the range 17.3 – 20.2 GHz we expect that measurement uncertainties (MU) to be considered similar or eventually a bit lower compared to NR BS Type 2-O operating in 24.25 – 29.5 GHz. Note that current measurement uncertainties and test tolerances for NR BS Type 2-O are significant and lead to unclear requirements, see for example OTA output power where ± 5.1 dB are acceptable.  
Proposal 1: For SAN Type 2-O consider the same MUs as for NR BS Type 2-O, but values between brackets, as they need to be confirmed later. We shall not exclude a possible proposal for reduction of these values depending on the outcomes of the future studies on this subject.




2.2 Normal and extreme test environment
During Rel-17 the discussion about testing under both normal and extreme test environments was limited, but we have planned to come back to it during Rel-18.
Currently the first version of TS 38.181 Rel-18 contains an Annex describing the Normal and Extreme Test Environment. However, it is very unclear how this information is utilized, if possible at all.
There are two option:
1. Remove completely Extreme Test Environment 
2. Utilize Extreme Test Environment to ensure predictable operation performance in the supported environmental profile of the SAN.
If we choose the first option, the conformance testing will be performed only in Normal Test Environment as defined in the Annex B.2. There will be no test point required at the extremes of the declared power supply and temperature ranges, for any of the requirements. 
The second alternative implies some effort in deciding which parameters need to be tested at the extremes of the declared operating environment. A similar approach as adopted for NR BS Type 2-O is feasible, even involving relaxation of the requirements in these extreme test points (e.g. output power and refsens) 
There might be situations when OTA testing  under environmental conditions is impractical due to large dimensions of the antennas (mostly SAN Type 1-O will suffer from such problems). However, we believe that SAN terrestrial component shall be tested at the extremes of the declared operating environment, as we traditionally accepted for base stations. For SAN Type 2-O the dimensions of the antennas might allow easier implementations of the test at extremes of the supported operating environment even for the satellite component (SPRF). 
For example, the advantage of introducing the Extreme Test Environment would be the flexibility in relaxing requirements on output power and receiver reference sensitivity at the extremes of the declared operating environmental conditions. Such relaxation might help a design that instead provide better accuracy for these parameters under normal operation conditions.  
Proposal 2: Consider Extreme Test Environment for SAN conformance testing, as a measure to ensure proper and predictable operation in the whole range of supported environmental parameters declared by the manufacturer.  

3. Proposals
Proposal 1: For SAN Type 2-O consider the same MUs as for NR BS Type 2-O, but values between brackets, as they need to be confirmed later. We shall not exclude a possible proposal for reduction of these values depending on the outcomes of the future studies on this subject.
Proposal 2: Consider Extreme Test Environment for SAN conformance testing, as a measure to ensure proper and predictable operation in the whole range of supported environmental parameters declared by the manufacturer.  
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