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This agenda item will handle all contributions related to  NTN WI RF Conformance aspects :
· NR_NTN_solutions-Perf

Topic #1: General
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208251
	CATT
	Skeleton for TS 38.181

	R4-2208252
	CATT
	Proposal 3: Test configurations for multi-carrier operation can be reused for SAN type 1-H.
Proposal 5: For NTN SAN, for the single carrier testing, many tests for SAN type 1-H can be performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range of the SAN.  Definition of RF channels B (bottom), M (middle) and T (top) in TS 38.141-1 can be reused for NTN.
Proposal 6: Test models for BS type 1-H in TS 38.141-1 can be reused for SAN type 1-H.

	R4-2208253
	CATT
	Proposal 4: Test configurations for multi-carrier operation can be reused for SAN type 1-H and SAN type 1-O.
Proposal 6: For the single carrier testing, many tests for SAN type 1-H and SAN type 1-O can be performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range of the SAN.  Definition of RF channels B (bottom), M (middle) and T (top) in TS 38.141-2 can be reused for NTN.
Proposal 7: Test models defined for SAN type 1-H are also applicable for SAN type 1-O conformance testing.

	R4-2209593
	ZTE Corporation
	Proposal 1: to reuse the TN test signals for NTN tests signals to build NTN SAN TCs;
Proposal 2: to only adopt NRTC1 for NTN SAN test configuration. 
Proposal 3: to agree with RF channels as above for NTN SAN conformance testing for both type 1-H and type 1-O.
Proposal 4: to agree with test models as above for NTN SAN conformance testing for both type 1-H and type 1-O.

	R4-2209680
	Huawei, HiSilicon
	Proposal:  Recommend to TSG RAN to split the TS 38.181 specification into two parts, for conducted conformance testing (i.e. TS 38.181-1), and for radiated conformance testing (i.e. TS 38.181-2).

	R4-2210034
	Ericsson
	Observation 1: Conformance to core requirements needs to be proved for an entire system, under the assumptions in [1].
Proposal 1: Reuse same test  models as in TS 38.141-1, clause 4.9.2 with the exception the ones specific to 256QAM
Proposal 2: Reuse NRTC1 only 
Observation 2: A relevant environment for SAN testing shall consider vacuum conditions, but this leads to very difficult setup for extreme temperatures.
Observation 3: Carefully review the manufacturer declarations, formulating them only in relation with intended use of the equipment.

	R4-2210039
	Huawei, HiSilicon
	Observation: consideration of the thermal control system is expected to alleviate the need for the extreme test case. 
Observation: the temperature range of the NTN SAN is expected to be limited by the thermal control system, and it’s not expected to be as large as for TN deployments.
Observation: consideration of the thermal control systems for the extreme temperatures testing, does not fulfil all the other potential factors of the extreme conditions testing, e.g. power supply voltage. 
Observation: consideration of the NTN SAN testability in the OTA chamber under extreme test condition is expected to cause testability issues (and the potential need for larger OTA chambers capable of the extreme conditions testing, especially for the extreme temperature test).
Proposal 1: Remove the Extreme conditions testing from NTN SAN specifications.

	R4-2210040
	Huawei, HiSilicon
	TP to TS 38.108: removal of extreme conditions requirements



Open issues summary
Sub-topic 1-1: TS structure
Sub-topic description: This sub-topic is addressing the proposals related to TS structure and skeleton
Issue 1-1-1: TS structure
· Proposals: Recommend to TSG RAN to split the TS 38.181 specification into two parts: TS 38.181-1 (conducted conformance testing) and TS 38.181-2 (radiated conformance testing) (R4-2209680).
1. Yes (Huawei)
2. No. Please, elaborate why, 

· Recommended WF
· TBA.
Issue 1-1-2: TS skeleton
· Proposals: Approve the proposed skeleton for TS 38.181 (R4-2208521)
1. Yes (CATT)
2.  Please, elaborate why.
· Recommended WF
· TBA. 

Sub-topic 1-2: General test conditions
Sub-topic description: This sub-topic is related to the general test conditions (Test Models, Test configuration, …)  to be used for NTN conformance.
Issue 1-2-1: Test Signal
· Proposals: Re-use the TN test signals for NTN tests signals to build NTN SAN TCs
· Yes (ZTE)
	Operating Band characteristics
	FDL_high – FDL_low <100 MHz
	FDL_high – FDL_low ≥ 100 MHz

	TC signal 
	BWchannel
	5 MHz (Note 1)
	20 MHz (Note 1)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing

	NOTE 1:	If this channel bandwidth is not supported, the narrowest supported channel bandwidth shall be used.



· No. Please, elaborate why.
· Recommended WF
· TBA. 

Issue 1-2-2: Test Model
· Proposals: Reuse same test  models as in TS 38.141-1, clause 4.9.2 with the exception the ones specific to 256QAM
· Yes (ZTE, CATT, Ericsson):
	Test models in TS38.141-1
	Applicability for NTN SAN 

	NR-FR1-TM1.1
	Applicable,  to remove transmit ON/OFF power, TAE and transmitter intermodulation; 

	NR-FR1-TM1.2
	Applicable

	NR-FR1-TM2
	Applicable

	NR-FR1-TM2a
	Not applicable since 256QAM is not supported. 

	NR-FR1-TM3.1
	Applicable, in the declaration part, output power for 64QAM might be allowed with some power backoff. 

	NR-FR1-TM3.1a
	Not applicable since 256QAM is not supported. 

	NR-FR1-TM3.2
	Applicable 

	NR-FR1-TM3.3
	Applicable



· No. Please, elaborate why.
· Recommended WF
· TBA. 

Issue 1-2-3: Test Configurations
· Proposals: Adopt only NRTC1 for NTN SAN test configuration
· Yes (ZTE, Ericsson, CATT)
· No. Please, elaborate why.
· Recommended WF
· TBA. 

Issue 1-2-4: RF Channels
· Proposals: Agree with following RF channels for NTN SAN conformance testing for type 1-H and type 1-O:
	Requirements

	
	single carrier
	Multi-carrier

	6.2
	BS output power
	B,M,T
	BRFBW, MRFBW, TRFBW

	6.3
	Total power dynamic range
	M
	-

	6.5.2
	Frequency Error 
	Same as EVM
	Same as EVM

	6.5.3
	Modulation quality
	B,M,T
	BRFBW, MRFBW, TRFBW

	6.6.1
	Occupied BW
	M
	-

	6.6.2
	ACLR
	B,M,T
	BRFBW, MRFBW, TRFBW

	6.6.4
	Operating band unwanted emissions
	B,M,T
	BRFBW, MRFBW, TRFBW

	6.6.5
	Transmitter spurious emissions
	B for spurious frequencies below the band, T for frequencies above the band
	BRFBW for spurious frequencies below the band, TRFBW for frequencies above the band

	
	
	
	



· Yes (ZTE, CATT)
· No. Please, elaborate why.
· Recommended WF
· TBA. 


Sub-topic 1-3: Extreme conditions
Sub-topic description: This sub-topic is related to the test under extreme conditions.
Issue 1-3-1: Extreme conditions
· Proposals: Remove the Extreme conditions testing from NTN SAN specifications.
· Yes (Huawei)
· No. Please, elaborate why.
· Recommended WF
· TBA. 


Companies views’ collection for 1st round 
Open issues 
Issue 1-1-1: TS structure
	Company
	Comments

	CATT
	No. 
TS 38.181 has been approved by RAN for long time. The specification should be considered in a systematic way. We cannot discuss NTN specification every meeting cycle. Anyway it is not an issue that can be discussed in RAN4.
We don’t have to follow legacy way to split the spec, for which TS 38.101-5 could be an example. A lot of requirement is omitted for satellite compared to TN which makes splitting is not so necessary. 
RAN4 should follow the previous RAN decision and approve the TS structure if there is no technical issue for the skeleton. 

	ZTE
	Even though we don;t have strong opinions on that, however in general, conducted and OTA spec should be defined in separated spec, e.g. NR BS, IAB, or Repeater

	THALES
	No strong opinion. However, since there is no much left, maybe it is better to keep one single document

	Ligado
	We support splitting the specifications -- split the TS 38.181 specification into two parts: TS 38.181-1 (conducted conformance testing) and TS 38.181-2 (radiated conformance testing.  Reason: SAN conformance testing for large GEOs may (possibly) require testing approaches that are not currently followed in TS 38.181 for TN. 

	Nokia
	We see no need to split this TS since NTN is already separated out and it therefore would be better to keep this together. 

	Huawei
	Yes. 
All the other RAN4 network nodes with the OTA capabilities have test spec split into 2 parts: conducted and OTA.
We were bringing the same proposal back in January, when it was NOT allowed to be processed with the argumentation that core part is still ongoing. Therefore it was re-submitted now once we start the conformance work. 
Workload is not an issue as it would be easier to follow the legacy split approach, then content merging into a single spec.

	CATT
	Other NTN spec is also not strictly following the legacy method. We don’t see this is an argument to split the spec. 
I am just wondering why this issue is not raised when the spec arrangement was putting into the WID a year ago?
As said a lot of NTN requirements are not specified for NTN SAN as for TN BS and the NTN requirement is quite limited, which makes splitting is not so necessary anymore. 

	[bookmark: _Hlk103273378]Ericsson
	It makes more sense to split in two specifications, but we have not a strong position here. The risk with only one file is that might be too many pages and difficult to handle.


	Huawei
	If we would agree on the recommendation to RAN to split the 38.181 spec, then the skeleton would be split as well – therefore it depends on 1-1-1. 
64QAM FRC missing.



Issue 1-1-2: TS skeleton
	Company
	Comments

	CATT
	Yes. 
What RAN4 should do is to follow the previous RAN decision and approve the TS structure if there is no technical issue for the skeleton. 

	Ligado
	Generally Yes, but with deviations allowed if necessary, given SAN conformance is a new area for 3GPP..

	Nokia
	We are of cause fine to follow RAN agreement. Why do we need to agree it again in the WG? 

	Huawei
	Depends on issue 1-1-1. Skeleton can be easily split to follow the -1/-2 approach of NR BS, IAB, etc. 

	CATT
	As Huawei commented in the E-mail reflector on 29th April, Issue 1-1-1 is decoupled from issue 1-1-2. It is natural way to approve the TS skeleton according to previous RAN decision. 
Whether to change the RAN decision and update the WID is a RAN discussion. However, it shall not delay the approval of structure due to a pending decision.




Issue 1-2-1: Test Signal
	Company
	Comments

	CATT
	Yes, reusing the same TN TC signal for NTN.

	ZTE
	Agree with that

	THALES
	Yes

	Ligado
	Yes

	Nokia
	OK

	Huawei
	Agree as a baseline. For the final conclusion better to wait for the conformance work to be more mature. 

	 Ericsson 
	ok



Issue 1-2-2: Test Model
	Company
	Comments

	CATT
	Yes, reuse same TN test model for NTN.

	ZTE
	Agree with that.

	THALES
	Agree with that

	Ligado
	Yes

	Nokia 
	OK

	Huawei
	Agree as a baseline, subject to the SAN requirement applicability adjustments. 

	Ericsson
	ok


 
Issue 1-2-3: Test Configurations
	Company
	Comments

	CATT
	Yes.

	ZTE
	Agree with that.

	THALES
	Yes

	Ligado
	Yes

	Nokia 
	OK

	Huawei
	Agree as a baseline, subject to the SAN requirement applicability adjustments.

	 Ericsson
	OK



Issue 1-2-4: RF Channels
	Company
	Comments

	CATT
	Yes, reuse TN RF channels for single carrier an multi-carrier for NTN

	ZTE
	Agree with that

	THALES
	OK

	Ligado
	Yes

	Nokia
	OK

	Huawei
	We would like to have more analysis on that for the possible testing reduction analyses. For sake of progress, we can e.g. use the proposal as baseline, to be confirmed until next meeting. 

	 Ericsson
	ok




Issue 1-3-1: Extreme conditions
	Company
	Comments

	CATT
	Yes, we support Huawei’s proposal.

	ZTE
	More clarification from NTN vendors how to control the temeparate is needed.

	THALES
	Yes, we support Huawei’s proposal

	Ligado
	Yes, we support Huawei’s proposal.

	Nokia
	Similar comment as ZTE. How to deal with “extreme conditions” when operating NTN via SAN.

	Huawei 
	Yes

	 Ericsson
	We do not support removal of extreme condition testing, but we agree to changing the testing conditions so it mirror better the satellite environment. Some extremes for temperature and power supply need to be considered, and conformance testing shall prove that important regulatory limits are not affected.





CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2210040
	TP to TS 38.108: removal of extreme conditions requirements

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 1-1-1
	TS Structure
Tentative agreements: No clear majority for splitting or not: 
· 2 against splitting (CATT, Nokia) 
· 2 for splitting (Huawei, Ligado) 
· 1 no strong opinion but prefer to keep one (Thales) 
· 2 no strong opinion but would prefer splitting (ZTE, Ericsson)
Recommendations for 2nd round: Continue discussion and capture agreement in the WF.

	Issue 1-1-2
	TS Skeleton
Tentative agreements: The proposed TS skeleton should be acceptable if the TS is not split in 2 sub-parts. 
Candidate options:
Recommendations for 2nd round:  FFS. 
If no consensus, RAN4 should approve the proposed skeleton according to previous RAN decision and WID. Further discussion could take place in RAN, but it should not be used as an argument to block the approval of the skeleton.

	Issue 1-2-1
	Test Signal
Tentative agreements: The proposed Test Signal is agreed. 
Candidate options:
Recommendations for 2nd round: NA

	Issue 1-2-2
	Test Model
Tentative agreements: The proposed Test Models are agreed. 
Candidate options:
Recommendations for 2nd round: NA

	Issue 1-2-3
	Test Configuration
Tentative agreements: The Test Configuration NRTC1 is agreed, no other TC should be needed. 
Candidate options:
Recommendations for 2nd round: NA

	Issue 1-2-4
	RF Channels
Tentative agreements: The proposed RF Channels are tentatively agreed, further optimization might be proposed in next meeting. 
Candidate options:
Recommendations for 2nd round: NA

	Issue 1-3-1
	Extreme conditions
Tentative agreements: Additional information should be provided by NTN vendors to progress on this topic.
Candidate options:
Recommendations for 2nd round: To be further discussed based on the given information and Ericsson’s proposal.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Issue 1-1-1: TS structure
· Proposals: Recommend to TSG RAN to split the TS 38.181 specification into two parts: TS 38.181-1 (conducted conformance testing) and TS 38.181-2 (radiated conformance testing).
Moderator: This will be a RAN decision anyway but companies who have a strong view are encourages to further explain their position, why splitting or not the TS might be an issue. And, as suggested by CATT, if there is no consensus and to follow existing WID, the TS skeleton could be approved.

	Company
	Comments

	Huawei
	Based on 1st round comments there is no consensus. 
Our initial motivation was to keep RAN4 specs consistent (part 1 for conducted testing, part 2 for OTA testing) as already done for NR BS, IAB, NR repeater. Having a single test spec for NTN SAN now will only introduce unnecessary inconsistencies in RAN4. The only real argument to have a single spec was the WID text – this is why we have suggested to recommend to RAN to update the WID for a split of 38.181. WID can be always corrected by RAN to better organize the work in RAN4. 
We are not blocking progress on the skeleton here. In case we would agree to have a split spec, related skeleton update is a very quick fix. 

	CATT
	I am not sure this can be seen as a spec consistent issue. Whether it needs to split the spec or not depends on the amount of contents. For NTN, there is limited number of requirements compared to TN, which makes the split is not so necessary. It should be on case-by-case basis. 
RAN has approved this spec arrangement for long time. It’s not appropriate to overturn RAN decision now in RAN4 without discussion in RAN.
Procedure wise, I propose the following compromise 
· Approve the skeleton in this meeting according to the WID and previous RAN decision. 
· Adding a note saying that further discuss and decide whether to split into 2 in RAN#96e.
Anyway, it shall not delay the approval of structure due to a pending discussion. 

	THALES
	Please consider that we do not have many meetings left. Is not clear why the specifications should be different. The risk is that we would require more time to finish 2 different specification. 
Is the intention to consider only conducted testing or only OTA testing for SAN ?
The compromise from CATT is also fine.

THALES2: The question is why the proposal for the split in 38.181-1 and 38.181-2 was introduced after almost 2 years of intense RAN4 discussions. TS 38.181 has been agreed a long time ago..
In this meeting we should have addressed and decided the work split for TS 38.181. If we decide the work split in August meeting, then we have only 2 meetings left (October and November) to finish the specification, and is not very realistic.

	
	

	
	

	
	

	
	

	
	




Issue 1-3-1: Extreme conditions
· Proposals: Remove the Extreme conditions testing from NTN SAN specifications.
Moderator: To progress on this topic, it would be useful to get some more information/clarification from NTN satellite vendors, what would be “normal” conditions of operation then, and why “extreme” should not be updated or even not considered.
	Company
	Comments

	Huawei
	Based on the first round comments, some companies asked for NTN satellite vendors feedback on the temperate control aspects. While we welcome such feedback, our understanding is that the thermal control systems are widely used for such deployments. Therefore in our view there would be no need for extreme temperature testing. 
Regarding Ericsson feedback: I think that we all can agree that the existing definition of the extreme test conditions does NOT reflect the NTN SAN deployment. This was basically not really studied at all. We are open for discussion on how to properly reflect NTN SAN deployment, and related test conditions which may put the EUT under stress. This is seen as part of the conformance testing work, i.e. we talk about test conditions here. With this we would like to suggest the following WF: 
1. Remove the current TN-based requirement for the extreme conditions from the SAN spec, 
2. Study NTN SAN deployment challenges in order to evaluate if any of the RF requirements may be negatively affected. Adding related objective on SAN test conditions to the Perf part of the WID would be OK.
3. Based on (2) investigate the potential NTN SAN specific requirement(s) and their values for extreme test conditions reflecting NTN scenario.
Please note, that there was zero technical justification seen so far to motivate the reuse of the TN-based extreme requirement for output power.  
Please note that each NTN class may have its own specifics, possibly leading to different conclusions. 

	CATT
	Inputs from satellite operators are expected.

	THALES
	Our opinion is that current satellite payloads already use specific thermal control systems. Therefore, there is no need to deal with this in 3GPP, this is basically implementation issue.
Moreover, do other companies really think this is doable for Rel-17 to specify such extreme conditions?

	Ericsson
	We do believe that some extremes for power supply and temperature still needs to be provided by the manufacturer and performance shall be tested at these extremes. Vibration and humidity are not relevant under 3GPP specs and they can be removed.
Barometric pressure is probably relevant, not sure how to consider it in a relevant manner. True vacuum is difficult to achieve in large rooms that would be needed to measure 1-O type of equipment, for example. However, vacuum contributes very much to the thermal regime, as cooling by air is not existing anymore and components can reach much higher temperatures than on the ground. Also, do not forget that 5G radio equipment is consuming a lot of power and generates a lot of heat. Thermal control is based on a satellite design and positioning in space so that sides facing the sun (very hot) are compensated by sides facing the deep space (cold), but in most satellites the temperature that components are exposed in some situations makes temperature fluctuate a lot. I have not seen electronic equipment for satellites that is only rated to work between 0 and 30 Celsius, for example. I rather see -50 to +70 in most cases. 

	THALES
	The manufacturer will assure compatibility with current specifications. The environmental tests cannot be defined in a standard, since are defined case by case.

	
	

	
	

	
	

	
	





CRs/TPs

	CR/TP number
	Comments collection

	R4-2210040
	TP to TS 38.108: removal of extreme conditions requirements

	
	Huawei: depends on conclusion of 1-3-1. We suggest to remove the TN-based extreme requirement, and continue discussion on the SAN-specific requirement during the Perf part of the WI.

	
	THALES: Our opinion is that current satellite systems already use specific thermal control systems. Therefore there is no need to deal with testing SAN extreme conditions in 3GPP, is implementation issue.
Moreover, do other companies really think this is doable for Rel-17 to specify such extreme conditions?
The manufacturer will assure compatibility with current specifications. The environmental tests cannot be defined in a standard, since are defined case by case.

	
	Ericsson: Agree with Huawei, let us discuss the new test environment and extreme conditions specifically for SAN. 



Summary for 2nd round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 1-1-1
	TS Structure
Tentative agreements: Keep one document and the skeleton is approved. 
Regarding Thales’ comment on the work split: it would not be efficient to already propose all TPs in next meeting while there is no agreement on the test setup and some other major topics. Once those aspects are agreed, TPs drafting would be much easier to get approved. This work split should be done next meeting then and the focus for next meeting should be to align on those key topics.


	Issue 1-3-1
	Extreme conditions
Tentative agreements: Further discussion and alignment are still needed.





Topic #2: Conducted requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208252
	CATT
	Proposal 1: The measurement uncertainty for f ≤ 3 GHz for transmitter tests and receiver tests defined in 38.141-1 can be reused for SAN type 1-H (n255, and n256).
Proposal 2: The method of manufacturer declarations for BS type 1-H conducted test requirements in TS 38.141-1 can be reused for manufacturer declarations for SAN type 1-H conducted test requirements.
Proposal 4: To define requirement set applicability for SAN type 1-H and applicability of test configurations for multi-carrier operation.

	R4-2209594
	ZTE Corporation
	Proposal 1: to update the existing measurement setup in TS 38.141-1 Annex D to include feedlink, gateway and non-NTN infrastructure gNB functions for NTN SAN type 1-H.
Proposal 2: the existing measurement uncertainty of TN NR BS less than 3GHz in TS38.141-1 section 4.1.2.2 and 4.1.2.3 could be as starting point for SAN type 1-H.
Proposal 3: test procedures for total dynamic range and EVM requirement in TS 38.141-1 should be updated for NTN SAN since the supported the highest modulation order are different among TN BS and NTN BS. 

	R4-2210035
	Ericsson
	Proposal 1: Adopt similar test procedures for SAN Type 1-H as for NR BS Type 1-H
Proposal 2: Adopt the same measurement uncertainties for SAN Type 1-H as for NR BS Type 1-H.



Open issues summary
Sub-topic 2-1: Misc
Sub-topic description: This sub-topic is addressing the remaining proposals specific to conducted requirements testing
Issue 2-1-1: Measurement uncertainties for SAN type 1-H
· Proposals: TS 38.141-1 measurements uncertainties specified for f ≤ 3 GHz for transmitter tests and receiver tests 
· Option 1: Could be reused for SAN type 1-H (CATT, Ericsson)
· Option 2: Could be used as starting point for SAN type 1-H (ZTE)
· Option 3: Other. Please describe your proposal.
· Recommended WF
· TBA. 

Issue 2-1-2: Manufacturer declaration for SAN type 1-H
· Proposals: TS 38.141-1 method of manufacturer declarations for BS type 1-H conducted test requirements can be reused:
· Yes (CATT)
Moderator’s note: Some precision might be needed here to better define this method and avoid any misunderstanding.
· No, explain why.
· Recommended WF
· TBA

Issue 2-1-3: Applicability set for SAN type 1-H
· Proposals: Define requirement set applicability for SAN type 1-H and applicability of test configurations for multi-carrier operation:
· Yes (CATT)
· No, explain why.
· Recommended WF
· TBA

Issue 2-1-4: Measurement setup for SAN type 1-H
· Proposals: Update the existing measurement setup in TS 38.141-1 Annex D to include feeder link, gateway and non-NTN infrastructure Gnb functions.
· Yes (ZTE)
· No, explain why.
· Recommended WF
· TBA
· 
Issue 2-1-5: Test procedure for SAN type 1-H
· Proposals: The test procedures for SAN type 1-H:
· Update total dynamic range and EVM requirement test procedure in TS 38.141-1 since the highest supported modulation order are different among TN BS and NTN BS.  (ZTE)
· Adopt similar test procedures for SAN Type 1-H as for NR BS Type 1-H (Ericsson)
· No, explain why.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Issue 2-1-1: Measurement uncertainties for SAN type 1-H
	Company
	Comments

	CATT
	Support option 1, because the same frequency range and numerology 

	ZTE
	Fine with option 1 if there are no further inputs from NTN vendors and TE vendors

	Nokia
	OK with option 1

	Huawei
	The MUs are derived based on the MU budget and the considered MU contributors. This is turn depends on the test setup used for the conformance testing. Even though we expect the MU values for conducted testing to be reused, we first need to reassure that the MU budget to be used is the same in case of SAN testing. More detailed analysis is needed, especially with the test setup updates discussed below.
Therefore Option 2. 

	 Ericsson
	Need more clarification on how MUs are going to be evaluated for SAN Rx (throughput is measured at the gNB level and input signal is at satellite)



Issue 2-1-2: Manufacturer declaration for SAN type 1-H
	Company
	Comments

	CATT
	Yes, and ok with moderator’s note.

	ZTE
	From my understanding, moderator seems for further detailed clarifications on the proposal.

	THALES
	Need for more clarifications about manufacturer declaration.

	Nokia
	Yes, fine with moderator’s note. 

	Huawei
	We need to go through all the declarations to reassure they fit SAN. When referring TS 38.141-1/-2 manufacturer declarations, whey were drafted as a package with certain inter-relations among -1 and -2 specs. Therefore those shall be treated as a package. More analysis is needed. 

	 Ericsson
	All manufacturer declarations must be related to the intended use of the radio equipment. We shall avoid declarations that are used only for conformance testing purpose. 



Issue2-1-3: Applicability set for SAN type 1-H
	Company
	Comments

	CATT
	Yes, applicability set for single carrier and applicability of test configurations for multi-carrier operation.

	THALES
	Yes

	Nokia 
	Yes

	Huawei
	In case of 1-H and 1-O being considered, it is clear that we need to clarify which requirements are applicable to which products – this is straightforward. However, there is no point of having such agreement without the actual work on the applicability sets being done. Besides, this was in-directly done already in some contributions last meeting (reference can be provided if needed). 

	 Ericsson
	YES



Issue 2-1-4: Measurement setup for SAN type 1-H
	Company
	Comments

	CATT
	Support ZTE’s proposal to update measurement setup 

	ZTE
	AGREE  with the proposal

	THALES
	Agree

	Nokia
	Agree

	Huawei
	We shall first see the modifications proposed – once we know the proposed delta we can then proceed towards approval. 
Besides, there seems to be one issue with the proposal text: the measurement setup is to be updated “based on 38.141-1 for the new SAN spec” and NOT to “update in 38.141-1”, right?

	 Ericsson
	ok



Issue 2-1-5: Test procedure for SAN type 1-H
	Company
	Comments

	CATT
	Test procedure could be the same. Supported modulations need to be adapted.

	ZTE
	ZTE and Ericsson ‘s proposals are similar 

	THALES
	Support Ericsson proposal but need to align with NTN specifications in TS 38.108 (e.g EVM)

	Nokia
	In general both proposals are close to each other. We are fine. 

	Huawei
	It is not clear what is the actual proposal here. 
Similar as commented above: we are not going to update 38.141-1 at all. SAN 1-H spec to be drafted based on 38.141-1, instead. This seems to be a wording issue, only.  
Again: we would like to see the actual updated test procedure to proceed with, and not to agree that “we need to update” (what? How? When?)


 


CRs/TPs comments collection

	CR/TP number
	Comments collection

	NA
	

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 2-1-1
	Measurement uncertainties for SAN type 1-H
Tentative agreements: 3 companies would agree on reusing MU for frequency <3GHz but 2 companies would request more information on the test setup before any conclusion.
Candidate options:
Recommendations for 2nd round: Further discuss and agree on the test setup (Tx and Rx) first. MUs budget could then be further evaluated.

	Issue 2-1-2
	Manufacturer declaration for SAN type 1-H
Tentative agreements: The suggested method was not clarified in the 1st round. It should be anyway too early to conclude on manufacturer declaration in this meeting. 
Candidate options:
Recommendations for 2nd round: May be CATT could better explain what is the method they are proposing to reuse for SAN 1-H. 

	Issue 2-1-3
	Applicability set for SAN type 1-H
Tentative agreements: Every companies agreed on having those information in the TS but it might not be needed to capture this in the WF. 
Candidate options:
Recommendations for 2nd round: NA

	Issue 2-1-4
	Measurement setup for SAN type 1-H
Tentative agreements: The proposal wording was a bit confusing indeed. Moderator’s understanding is to reuse the measurement setup described in 38.141-1 Annex D and to update it to include feeder link, gateway and non-NTN infrastructure gNB. 
Anyway, it seems common understanding to do this but it might not be needed to capture this either but better discuss on the exact changes later. Companies are encouraged to propose such updates for next meetings. 
Candidate options:
Recommendations for 2nd round: NA

	Issue 2-1-5
	Test procedure for SAN type 1-H
Tentative agreements: Similar to issue 2-1-4, it seems common understanding to start from the test procedures described in TS 38.141-1, but it might not be needed to capture this either in the WF but better discuss on the exact changes later. Companies are encouraged to propose such updates for next meetings.
Candidate options:
Recommendations for 2nd round: NA



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator: To better progress, companies should first align on the test setup for 1-H. It’s proposed then to focus on this aspect in this 2nd round.

Issue 2-1-6: Test setup for 1-H
Moderator: While discussing the MU, companies would like first to clarify the test setup used for SAN 1-H. Discussion would probably be  more efficient based on concrete proposals in next meeting, but some early considerations could still be done in this 2nd round, trying to share and align on some basic principles on the test setup. As this would impact Mus, TE vendors are also encouraged to join this discussion.
Companies are then encouraged to better describe their view on SAN test setup.
	Company
	Comments

	Huawei
	Basically the 38.141-1/-2 is considered as starting point for SAN testing, while more detailed analyses are needed to progress. There is no rush this meeting. Focus on core completion. 

	CATT
	We agree to decide in the next meeting based on more concrete inputs.

	
	

	
	

	
	



Issue 2-1-2: Manufacturer declaration for SAN type 1-H (and 1-O)
Moderator: To progress on this issue, CATT is encouraged to better explain first the method they are proposing to reuse for both 1-H and 1-O:
CATT: <please, better describe here the proposed method to be reused>

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	






Topic #3: Radiated requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208253
	CATT
	Proposal 1: The measurement uncertainty for f ≤ 3 GHz for transmitter tests and receiver tests defined in 38.141-2 can be reused for SAN type 1-H and SAN type 1-O (n255, and n256).
Proposal 2: The method of manufacturer declarations for BS type 1-H, BS type 1-O radiated test requirements in TS 38.141-2 can be reused for manufacturer declarations for SAN type 1-H, SAN type 1-O radiated test requirements.
Proposal 3:  To define figures for the RIB interfaces for SAN transmitter and receiver.
Proposal 5: To define requirement set applicability for SAN type 1-H and SAN type 1-O and applicability of test configurations for multi-carrier operation.

	R4-2209595
	ZTE Corporation
	Proposal 1: to use the existing measurement setup in TS 38.141-2 Annex D (calibration) and Annex E (measurement setup) as baseline for NTN SAN type 1-O conformance testing where transceiver unit array might need to be cable connected with gateway in the conformance testing chamber.
Proposal 2: the existing measurement uncertainty of TN NR BS less than 3GHz in TS38.141-2 section 4.1.2.2 and 4.1.2.3 could be as starting point for SAN type 1-O.
Proposal 3: test procedures for total dynamic range and EVM requirement in TS 38.141-2 should be updated for NTN SAN since the supported the highest modulation order are different among TN BS and NTN BS. 

	R4-2210036
	Ericsson
	Proposal 1: Only NTN RU to be placed in the testing chamber. 
Proposal 2: Adopt the same measurement uncertainties for SAN Type 1-O as for NR BS Type 1-O



Open issues summary
Sub-topic 3-1: Misc
Sub-topic description: This sub-topic is addressing the remaining proposals specific to radiated requirements testing
Issue 3-1-1: Measurement uncertainties for SAN type 1-H and type 1-O
· Proposals: TS 38.141-2 measurements uncertainties specified for f ≤ 3 GHz for transmitter tests and receiver tests 
· Option 1: Could be reused for SAN type 1-H and type 1-O (CATT, Ericsson)
· Option 2: Could be used as starting point for SAN type 1-O (ZTE)
· Option 3: Other. Please describe your proposal.
· Recommended WF
· TBA. 

Issue 3-1-2: Manufacturer declaration for SAN type 1-H and type 1-O
· Proposals: TS 38.141-2 method of manufacturer declarations for BS type 1-H and type 1-O radiated test requirements can be reused:
· Yes (CATT)
Moderator’s note: Some precision might be needed here to better define this method and avoid any misunderstanding.
· No, explain why.
· Recommended WF
· TBA

Issue 3-1-3: Applicability set for SAN type 1-H and type 1-O
· Proposals: Define requirement set applicability for SAN type 1-H and type 1-O, and applicability of test configurations for multi-carrier operation:
· Yes (CATT)
· No, explain why.
· Recommended WF
· TBA

Issue 3-1-4: Measurement setup for SAN type 1-H and type 1-O
· Proposals: Use the existing measurement setup in TS 38.141-2 Annex D and Annex E as baseline where transceiver unit array might need to be cable connected with gateway in the conformance testing chamber.
· Yes (ZTE)
· No, explain why.
· Recommended WF
· TBA
· 
Issue 3-1-5: Test procedure for SAN type 1-H and type 1-O
· Proposals: The test procedures for SAN type 1-H and type 1-O:
· Update total dynamic range and EVM requirement test procedure in TS 38.141-2 since the highest supported modulation order are different among TN BS and NTN BS.  (ZTE)
· No, explain why.
· Recommended WF
· TBA

Issue 3-1-6: RIB interfaces figures
The radiated transmitter and receiver characteristics are specified at RIB. So figures for the RIB interfaces for SAN transmitter and receiver are needed.
· Proposals: Define figures for the RIB interfaces for SAN transmitter and receiver:
· Yes.  (CATT)
· No, explain why.
· Recommended WF
· TBA

Issue 3-1-7: NTN RU
· Proposals: Only NTN RU to be placed in the testing chamber:
Moderator’s note: From the tdoc, “NTN RU” should mean here “NTN payload”.
· Yes.  (Ericsson)
· No, explain why.
· Recommended WF
· TBA


Companies views’ collection for 1st round 
Open issues 
Issue 3-1-1: Measurement uncertainties for SAN type 1-H and type 1-O
	Company
	Comments

	CATT
	Support Option 1.

	ZTE
	Fine with option 1 if there are no further inputs from NTN vendors and TE vendors

	Ligado
	Support Option 2 with the right to deviate if necessary (as allowed in Option 2)

	Nokia
	Ok with option 1.

	Huawei 
	Option 2: see comment to Issue 3-1-7.

	 Ericsson
	Still, not entirely clear how MU for Rx is evaluated, see previous comment



Issue 3-1-2: Manufacturer declaration for SAN type 1-H and type 1-O
	Company
	Comments

	CATT
	Support option 1, and OK with moderator’s note.

	ZTE
	Similar comments as before

	Ligado
	Same comment as CATT

	Nokia
	Support option 1, and OK with moderator’s note

	Huawei
	Same comment as for conducted testing: We need to go through all the declarations to reassure they fit SAN. When referring TS 38.141-1/-2 manufacturer declarations, whey were drafted as a package with certain inter-relations among -1 and -2 specs. Therefore those shall be treated as a package. More analysis is needed.

	Ericsson
	All manufacturer declarations shall be related to intended use for the radio equipment. Avoid any declaration only dedicated to conformance testing


Issue 3-1-3: Applicability set for SAN type 1-H and type 1-O
	Company
	Comments

	CATT
	Yes, applicability set for single carrier and applicability of test configurations for multi-carrier operation.

	THALES
	Yes

	Huawei 
	Same comment as for conducted testing: 
In case of 1-H and 1-O being considered, it is clear that we need to clarify which requirements are applicable to which products – this is straightforward. However, there is no point of having such agreement without the actual work on the applicability sets being done. Besides, this was in-directly done already in some contributions last meeting (reference can be provided if needed).


 
Issue 3-1-4: Measurement setup for SAN type 1-H and type 1-O
	Company
	Comments

	CATT
	Yes.

	ZTE
	Yes

	THALES
	Yes but we need to clarify SAN test setup

	Ligado
	“transceiver unit array might need to be cable connected with gateway in the conformance testing chamber” may not be a feasible test configuration for GEOs.  Need further study of alternatives to propose an optimal test set up, conforming to the overall test objectives.

	Nokia
	Yes

	Huawei
	“transceiver unit array might need to be cable connected with gateway in the conformance testing chamber”: this requires more detailed analysis what is the actual impact on the test setup, and possibly on the MU budget (if any). Most study needed. 
TS 38-141-2 is obviously the starting point for the SAN OTA test spec drafting and analyses, so not sure how many times we need to say and repeat this. 

	 Ericsson
	There is now a question about how much equipment can be fit in the testing chamber, needs more debate on how to identify the relevant setup



Issue 3-1-5: Test procedure for SAN type 1-H and type 1-O
	Company
	Comments

	CATT
	Yes, support ZTE’s proposal.

	ZTE
	For the conducted and OTA should be kept aligned.

	THALES
	Yes, support ZTE proposal

	Ligado
	Yes, support ZTE’s proposal.

	Nokia
	Yes, support ZTE proposal

	Huawei
	Same comment as for conducted testing: 
It is not clear what is the actual proposal here (multiple conflicting bullets). 
We are not going to update 38.141-1 at all. SAN 1-H spec to be drafted based on 38.141-1, instead. This seems to be a wording issue, only.  
We would like to see the actual updated test procedure to proceed with, and not to agree that “we need to update” 


 
Issue 3-1-6: RIB interfaces figures
	Company
	Comments

	CATT
	Yes, need to add RIB interface figures.

	THALES
	YES

	Ligado
	Yes

	Huawei
	We need to see the figures first, for both 1-H and 1-O. 


 
Issue 3-1-7: NTN RU
	Company
	Comments

	CATT
	Yes

	ZTE
	Okay with the proposal

	THALES
	Please clarify in the proposal how BS/Gateway are connected (if they are connected) outside the testing chamber. 

	Ligado
	As mentioned previously, we need to investigate this further, especially for GEOs which have large antenna array spanning more than 15 m. In-orbit test approaches may be more practicable and should be considered. 

	Nokia
	Yes. 

	Huawei
	This is important issue to clarify: there may be impact on the MU budget, depending on the modifications required. Please note, that in case of the OTA testing, even if the only test setup modification will be a larger OTA chamber, there may as impact on the MU budget as well – and in turn an impact on the TT value, and test requirement itself. The same goes for the EUT size, as well. Therefore we shall not immediately jump into conclusion that we can copy-paste MU values from TN. 
We need to invite TE vendors to this discussion. 


 



CRs/TPs comments collection

	CR/TP number
	Comments collection

	NA
	

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 3-1-1
	Measurement uncertainties for SAN type 1-H and type 1-O
Tentative agreements: The MUs specified for f ≤ 3 GHz for TN transmitter tests and receiver tests could be reused as starting point, further alignment would be needed to conclude. TE vendors inputs would also be appreciated. 
Candidate options:
Recommendations for 2nd round: NA

	Issue 3-1-2
	Manufacturer declaration for SAN type 1-H and type 1-O
Tentative agreements: Similar to issue 2-1-2, the method mentioned in the proposal should be clarified.
Candidate options:
Recommendations for 2nd round: May be CATT could better explain what is the method they are proposing to reuse for radiated and SAN 1-H / SAN 1-O.

	Issue 3-1-3
	Applicability set for SAN type 1-H and type 1-O
Tentative agreements: All companies agreed on having those information in the TS but this doesn’t have to be captured in the WF.
Candidate options:
Recommendations for 2nd round: NA

	Issue 3-1-4
	Measurement setup for SAN type 1-H and type 1-O
Tentative agreements: Further discussion would be needed here.
Candidate options:
Recommendations for 2nd round: Discuss the missing information to progress on this topic in next meeting.

	Issue 3-1-5
	Test procedure for SAN type 1-H and type 1-O
Tentative agreements: It seems common understanding to start from the test procedures described in TS 38.141-1, but this doesn’t have to be captured in the WF. It’s better to discuss and align on the exact changes later. Companies are encouraged to propose such updates for next meeting.
Candidate options:
Recommendations for 2nd round: NA

	Issue 3-1-6
	RIB interfaces figures
Tentative agreements: It seems common understanding RAN4 should define figures for the RIB interfaces but again this doesn’t have to be captured in the WF. Companies are encouraged to propose such figures for next meeting.
Candidate options:
Recommendations for 2nd round: NA

	Issue 3-1-7
	NTN RU
Tentative agreements: Similar to issue 3-1-4, further discussion and alignment would be needed here.
Candidate options:
Recommendations for 2nd round: Discuss the missing information to progress on this topic in next meeting.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator: To not duplicate, it’s proposed to discuss the proposed method on manufacturer declaration in issue 2-1-6 only, combining radiated and conducted declarations then.
Also, to better progress, companies should first align on the test setup for 1-O. It’s proposed then to focus on this aspect in this 2nd round.
Issue 3-1-8: Test setup for 1-O
Moderator: Similar issue 2-1-6, test setup for SAN 1-O would need some clarifications. Discussion would probably be  more efficient based on concrete proposals in next meeting, but some early considerations could still be done in this 2nd round, trying to share and align on some basic principles on the test setup. It would be good also to list the area that should further investigation for the next meeting. As this would impact Mus, TE vendors are also encouraged to join this discussion.
Companies are then encouraged to describe their view on SAN 1-O test setup.
	Company
	Comments

	Huawei
	Basically the 38.141-1/-2 is considered as starting point for SAN testing, while more detailed analyses are needed to progress. There is no rush this meeting. Focus on core completion.

	CATT
	We agree to decide in the next RAN4 meeting based on more concrete inputs.

	
	

	
	

	
	





Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on NTN Solutions RF conformance
	Ericsson
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2208251
	
	Skeleton for TS 38.181
	CATT
	To return to
	

	R4-2208252
	
	General consideration on conductive conformance testing for SAN
	CATT
	Noted
	

	R4-2208253
	
	General consideration on radiated conformance testing for SAN
	CATT
	Noted
	

	R4-2209593
	
	Initial discussion on SAN conformance testing: general part
	ZTE Corporation
	Noted
	

	R4-2209594
	
	Initial discussion on SAN conformance testing: conducted part
	ZTE Corporation
	Noted
	

	R4-2209595
	
	Initial discussion on SAN conformance testing: radiated part
	ZTE Corporation
	Noted
	

	R4-2209680
	
	Structure of the NTN SAN conformance testing specification
	Huawei, HiSilicon
	Noted
	

	R4-2210034
	
	Initial considerations on SAN conformance testing – general requirements
	Ericsson
	Noted
	

	R4-2210035
	
	Initial considerations on SAN conformance testing – conducted requirements
	Ericsson
	Noted
	

	R4-2210036
	
	Initial considerations on SAN conformance testing – OTA requirements
	Ericsson
	Noted
	

	R4-2210039
	
	Further discussion on the Normal and Extreme conditions testing
	Huawei, HiSilicon
	Noted
	

	R4-2210040
	
	TP to TS 38.108: removal of extreme conditions requirements
	Huawei, HiSilicon
	To return to
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2208251
	
	Skeleton for TS 38.181
	CATT
	To be approved
	

	R4-2210040
	R4-2211202
	TP to TS 38.108: removal of extreme conditions requirements
	Huawei, HiSilicon
	To be approved
	The text initially proposed for removal is kept, but in []

	R4-2210634
	New
	WF on NTN Solutions RF conformance
	Ericsson
	To be approved
	




Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	ZTE
	Fei Xue
	Xue.fei25@zte.com.cn

	Huawei
	Michal Szydelko
	michal.szydelko@huawei.com

	THALES
	Dorin Panaitopol
	

	Ericsson
	Aurelian Bria
	aurelian.bria@ericsson.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

