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1. Introduction
In RAN4 #104-bis-e meeting, A WF [1] on NTN SAN RF conformance was agreed. Some remaining issues in WF need further discussion in next meeting.
In this contribution, we provide our views on remaining issues for conformance testing for NTN SAN.
2. Discussion
Measurement setup for OTA testing
As per the WF [1], the remaining issues concerning measurement setup for OTA testing are shown as below:
	Issue 1-2-3: Measurement setup
· Agreement: OTA measurement setup for TN in annex of TS 38.141-2 can be considered as baseline for NTN; further discuss below aspects:
· Connections between different components 
· The size of chamber and applicable test methods 
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Figure 2-1: Measurement set up for radiated transmit power, OTA output power dynamics, OTA transmitted signal quality, and OTA occupied bandwidth.
From our understanding, for BS type 1-O BS system, it consists of BBU and AAU, AAU is RF functionality (or RF component), and BBU is non-RF functionality (or non-RF component). In fact, for OTA testing, the AAU is placed inside OTA testing room connected to BBU placed outside of OTA testing room. And only AAU is placed in thermally controlled chamber for environment testing. But in 38.141-2, there was not “AAU” term, only “BS” term. Only “BS” (or “NR BS”) term was used in test procedure and OTA measurement setup. The connections between different components (AAU and BBU) for measurement setup were not included in TS 38.141-2, and leaved to industry.
For NTN SAN type 1-O SAN system, the same rule from TN can be reused for NTN, generic “SAN” term can be used in test procedure and OTA measurement setup for NTN. RAN4 had agreed that “SAN” term was used in test procedure. We think that generic “SAN” term also can be used in measurement setup shown as Figure 2-1, i.e. the OTA measurement setup for TN in annex of TS 38.141-2 can be used for OTA measurement setup for NTN by replacing “NR BS” with “SAN”, and the connections between different components (NTN payload RF and other non-RF functionality) for measurement setup is not needed to be included in TS 38.181, and can be left to industry.
Proposal 1: The OTA measurement setup for TN in annex of TS 38.141-2 can be used for OTA measurement setup for NTN by replacing “NR BS” with “SAN” term, and the connections between different components (NTN payload RF and other non-RF functionality) for measurement setup is not needed to be included in TS 38.181, and can be left to industry.
[bookmark: _GoBack]In TS 38.141-2, The OTA chamber shown in measurement setup is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, Near field chamber, PWS, etc.).  Far field anechoic chamber, CATR, near field chamber, PWS are suitable for TN BS OTA testing. For SAN OTA testing, because the size of SAN is larger than TN BS, small OTA chamber is not suitable for NTN SAN OTA testing. From our understanding, the size of far filed anechoic chamber is largest in 4 types of OTA chamber suitable for TN BS OTA testing, so we think the far filed anechoic chamber can be as baseline for measurement setup for NTN SAN OTA testing.
Proposal 2: Far filed anechoic chamber can be as baseline for measurement setup for NTN SAN OTA testing.

Co-location requirement
As per the WF [1], the remaining issues concerning co-location requirement are shown as below:
	Issue 1-5-4: Co-location requirement
Background: TS 38.108 v17.1.0 clearly says: “Co-location requirements are not applicable to SAN”.
Option 1: remove Protection of the BS receiver of own” in TS 38.108
	YES: Thales, Huawei, ZTE
	NO: CATT, Ericsson (protection of own rx from own tx is an internal requirement in the first place)
WF for next meeting: companies invited to present their view



There are confusions about co-location requirement in TS 38.108. The “Co-location requirements are not applicable to SAN” was stated in clause 4.6 of TS 38.108, while the “This requirement is a co-location requirement as defined in clause 4.9, the power levels are specified at the co-location reference antenna output.” was stated in clause 9.7.5.2.3 Protection of the SAN receiver of own of TS 38.108.  In fact, the protection of the SAN receiver of own is not a requirement for co-location with other SAN, and it just uses co-location reference antenna to define and measure the emission for protection of the SAN receiver of own. To remove the protection of the SAN receiver of own is not reasonable since it is important requirement for SAN. Since there is no co-location reference antenna defined, we can define protection of the SAN receiver of own as TRP requirement and remove all the co-location related contents in clause 9.7.5.2.3 of TS 38.108. 
Proposal 3: Define protection of the SAN receiver of own as TRP requirement and remove all co-location related content in clause 9.7.5.2.3 Protection of the SAN receiver of own of TS 38.108. 
When the protection of the SAN receiver of own is specified as TRP requirement, basic limits for protection of the SAN receiver is -96dBm/100kHz, such lower power is hard to be tested by TRP. To solve this issue, the method for OTA transmitter OFF power for BS type 2-O in TS 38.141-2 can be used for Protection of the SAN receiver of own requirement, i.e. the Protection of the SAN receiver of own requirement for SAN type 1-O can be verified by an EIRP measurement at a direction corresponding to the OTA peak directions set reference beam direction pair (D.8) for the beam identifier (D.3) which provides the highest intended EIRP. For the test requirement for Protection of the SAN receiver of own, the measured mean EIRP spectral density shall be less than –96 + [TT] + Prated,c,EIRP - Prated,c,TRP dBm/100kHz for carrier frequency 0 < f ≤ 3 GHz, where Prated,c,EIRP is the value declared for the reference beam direction pair (D.8) for the beam identifier (D.3) which provides the highest intended EIRP. The test procedure and test requirement for Protection of the SAN receiver of own are shown in Annex. Referring to Tx max gin in Table 6.1.1.1-1 of TR 38.821, Tx max Gain (Prated,c,EIRP - Prated,c,TRP)  is varied between 24dBi and 51dBi. If assumed TT=0, Measured mean EIRP spectral density should be varied between -72dBm/100kHz and -45dBm/100kHz. 
Proposal 4: The Protection of the SAN receiver of own requirement for SAN type 1-O can be verified by an EIRP measurement at a direction corresponding to the OTA peak directions set reference beam direction pair (D.8) for the beam identifier (D.3) which provides the highest intended EIRP.

3. Conclusion
This contribution provides our general consideration on RF conformance testing for NTN SAN. The following proposals are concluded as follows:
Proposal 1: The OTA measurement setup for TN in annex of TS 38.141-2 can be used for OTA measurement setup for NTN by replacing “NR BS” with “SAN” term, and the connections between different components (NTN payload RF and other non-RF functionality) for measurement setup is not needed to be included in TS 38.181, and can be left to industry.
Proposal 2: Far filed anechoic chamber can be as baseline for measurement setup for NTN SAN OTA testing.
Proposal 3: Define protection of the SAN receiver of own as TRP requirement and remove all co-location related content in clause 9.7.5.2.3 Protection of the SAN receiver of own of TS 38.108. 
Proposal 4: The Protection of the SAN receiver of own requirement for SAN type 1-O can be verified by an EIRP measurement at a direction corresponding to the OTA peak directions set reference beam direction pair (D.8) for the beam identifier (D.3) which provides the highest intended EIRP.
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5. Annex
The test procedure and test requirement for Protection of the SAN receiver of own requirement are shown as below:
Procedure:
1)	Place the SAN at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the SAN with the test system.
3)	Orient the positioner (and SAN) in order that the direction to be tested aligns with the test antenna.
4)	Set the SAN in the direction of the declared beam peak direction of the reference beam direction pair, for the beam to be tested.
5)	The measurement device (signal analyzer) characteristics shall be:
-	Detection mode: True RMS.
The emission power should be averaged over an appropriate time duration to ensure the measurement is within the measurement uncertainty in Table 4.1.2.2-1.
6)	Set the SAN type 1-O to transmit:
-	Set the NR SAN to transmit maximum power according to the applicable test configuration in clause 4.8 using the corresponding test models or set of physical channels in clause 4.9.2.
-	For the NR BS declared to be capable of multi-carrier operation, set the SAN to transmit according to NR-SAN-FR1-TM1.1 on all carriers configured using the applicable test configuration and corresponding power setting specified in clause 4.7.2 and 4.8.
7)	Measure the mean EIRP spectral density as the power sum over two orthogonal polarizations at the specified frequencies with specified measurement bandwidth. 
Test requirement:
The measured mean EIRP spectral density shall be less than –96 + [TT] + Prated,c,EIRP - Prated,c,TRP dBm/100kHz for carrier frequency 0 < f ≤ 3 GHz, where Prated,c,EIRP is the value declared for the reference beam direction pair (D.8) for the beam identifier (D.3) which provides the highest intended EIRP.
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