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Introduction
The scope of this email thread is Rel-16 V2X multi-link performance requirements.
Email discussion targets for the 1st round and 2nd round 
· 1st round: 
· Discussion of open issues for all considered tests.
· Collection of comments for Draft CRs
· 2nd round: 
· WF preparation
· Collection of comments for Updated Draft CRs.
Topic #1: Power imbalance test
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2104902
	Qualcomm Inc.
	Proposal 3: Set 2 DMRS symbols for power imbalance test for all slots.

	R4-2104998
	LGE
	Simulation results

	R4-2104774
	CATT, GOHIGH
	Simulation results

	R4-2106422
	Intel Corporation
	Simulation results

	R4-2106801
	Huawei, HiSilicon
	Simulation results

	R4-2106802
	Huawei, HiSilicon
	Rel-16 CR for 38.101-4 with following changes:
· Added the requirments for power imbalance with two links.
· Added the RMC for power imbalance with two links.
· Added the related resource pool.



Open issues summary
Issue 1-1: Number of DMRS symbols
· Proposals
· Option 1 (QC): Set 2 DMRS symbols for all slots
· Option 2 (previous agreement): Use 2 DMRS symbols for slots with PSFCH and 3 DMRS symbols for slots without PSFCH
· Recommended WF
· Check companies view on options above
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Intel
	Issue 1-1: Number of DMRS symbols
Both options are fine for us. Option 1 looks more suitable for static propagation conditions. In this meeting we can check alignment results for Option 2 and define requirements in []. If Option 1 will be agreed, then in the next meeting companies can prepare new results and we can update the requirements.

	QC
	Issue 1-1: Number of DMRS symbols
We proposed option 1 because it is more reasonable for the given propagation condition. However, we are open to discuss and see if other companies have any concern of revising the previous agreement.

	LG
	[bookmark: OLE_LINK12]Issue 1-1: Number of DMRS symbols
We prefer to keep the previous agreement as option 2 if there is no technical issue. But we are fine with Intel’s comments.

	Huawei, HiSilicon
	Issue 1-1: Number of DMRS symbols
We prefer to keep the previous agreements as option 2, since the allocated RBs are 10 and first DMRS symbol does not exist and the actual number of DMRS symbol is 2.

	CATT
	Issue 1-1: Number of DMRS symbols
We support the previous agreement.



------------------GTW discussion--------------
Intel: We can define requirements with option 2 assumption in [ ], if option 1 agreed, new results can be collected and update the requirements if any.
Huawei: We prefer to keep previous agreements if no technical issues identified. We expect no much performance difference among option 1 and option 2.
QC: We think option 2 more realistic. And we also agree previous agreement also works well from technical aspect. 
Intel: We have impact on TBS calculation. We slightly prefer option 1 with less overhead. 
LGE: We have same view as Huawei. We have only one meeting left, we prefer to keep the agreements if no technical issues.
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2106802
	Intel: Test parameters structure, RMC and resource pool can be updated based on discussion of issues in Topic #2 of e-mail thread [98-bis-e][317] V2X_Demod_Part1.

	
	LG: According to Big CR approach in RAN4, draft CR should be based on endorsed Big draft CR in the previous meeting. So, it is better to submit the draft CR with track change based on the endorsed Big draft CR.
Generally we are fine, but the requirement and resource pool configuration need to be revised based on conclusion of corresponding discussion.

	
	Huawei, HiSilicon: Formal CR was submitted for this meeting that should be created based on the current latest specification, if we created it based on the endorsed Big draft CR with track changes, it will be inconsistent with 3GPP drafting rule, this is the reason that we use change mark for the whole CR.
Further revision can be done as per the conclusion about the test parameters table, RMC and resource pool configuration.



Summary for 1st round 
Open issues 
	Status summary 

	Issue 1-1: Number of DMRS symbols
GTW agreement:
· Option 2: Use 2 DMRS symbols for slots with PSFCH and 3 DMRS symbols for slots without PSFCH



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	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
CRs and WFs comments collection
Draft CR on Power imbalance requirements for NR V2X
	CR/TP number
	Comments collection

	R4-2106036
	Intel:
1. It is better to configure “Indexes of allocated sub-channels” instead of “RB allocation” to follow SL frequency allocation procedure with value 0 for UE1 and value 3 for UE 2.
1. Please add SNR 2 in []. Please use value 4.7 (i.e. based on same alignment procedure as for single link test, without CATT results). Note: I’ve checked with CATT. They plan to bring the updated results in the next meeting and they are fine to capture SNR in [] for this meeting without their results.
1. “Communication resource pool configuration” can be removed from table with test parameters, because it will be defined in general section and will be applicable for all SL requirements.


	
	Huawei: Thanks for your comments, all of your comments are OK for us.

	
	



WF on multiple link tests for NR V2X demodulation performance
	WF number
	Comments collection

	R4-2106034
	QC: Since companies need more time to check our new proposal on PSFCH decoding test method, we added it as a “new option” in the WF. We also add back the PSCCH capability test no AT command option. To respect the GTW decision, we add a note saying that the PSCCH capability test no AT command option is revisited only when PSFCH decoding test method without AT command is agreed.

	
	LGE: We added the condition for PSFCH capa test options

	
	QC: We agree with you that decision should be made in RAN4#99e meeting. We also understand that the proposed condition is because of GTW agreement made before we proposed the new option. However, this is a new issue raised during this meeting, we did try our best to come up with alternative resolution, but unfortunately we came up with this new proposal after the GTW time. During GTW meeting, we don’t want to slow down the progress when we are not sure if new solution can be developed and agreed with the existing solution with the condition that no alternatives are proposed during that time. However, now that we proposed this new solution during the second round discussion, and we consider this solution still can be equally considered as the original option discussed in GTW. For the PSCCH capability options, we follow the GTW agreement and put a condition on the no AT command solution already.

	
	LGE: Thanks for your efforts to suggest new test method for solving problems. We agreed that two options could be equally discussed in the next meeting. However, we think that we need some rule on how to handle it when there is no consensus between two options since the next meeting is the last meeting for NR V2X demod. The option1 is an option that we already had the consensus in GTW, so we added the condition in the WF.
This is our intention for the condition added to the WF.

	
	QC: In our opinion, if we treat the two options equally, should majority view or chair making the decision be the better resolution? In the original condition you added, one sustained opposition to option 2 is enough to choose option 1, even if option 2 get majority support. As a proponent of option 2, we can respect either majority view or chair decision in the next meeting after enough discussion. 
We want to emphasize again that we completely support and understand the necessity of reaching an agreement to wrap up this WI in RAN#99e meeting.

	
	Intel: As for PSFCH decoding test methodology, we share the same view with LG that it is better to have certain rule for making the decision in the next RAN4 meeting. Taking into account that no technical issue to use AT command were raised in this meeting, it looks like acceptable solution for all companies in this meeting. Same time, we respect input from QC to adopt solution without AT command. Therefore, we suggest to clearly mark in WF that Option 1 is baseline solution and keep wording from QC.

	
	LGE: Thanks for suggestion.
We are fine with the latest version (v5).

	
	QC: We agree that no technical concern for AT command method except test cost reduction, and the new proposal is based on cost reduction motivation. Therefore, the latest WF is good for us, and we encourage companies reviewing our further explanations in the email discussion summary and posting technical concerns so we can address in the next meeting. 
We believe that test cost reduction is beneficial for all companies. Hence we would like to collect more concerns on this test cost reduction proposal and address the them in our future contribution, then RAN4 can make an informed decision in the next meeting.

	
	LGE: We have one comment for PSFCH decoding capability test in the WF.
There are two options for ‘scenario for test’. But I think that option 1 is acceptable (wording is different from draft CR).
The ‘group cast scenario’ was already captured in the draft CR from Huawei as below.

	
	Intel: Please check the updated WF. I’ve just kept general description in WF that groupcast scenario is considered to align with Draft CR description procedure. Please let me know in case of any additional comments.



Updated simulation assumptions for NR V2X multiple link test case
	Tdoc number
	Comments collection

	R4-2106035
	

	
	

	
	



Topic #2: HARQ soft buffer combing test
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2104902
	Qualcomm Inc.
	Proposal 2: Use Table 1 FRC for HARQ buffer test.

	R4-2104903
	Qualcomm Inc.
	Placeholder for Draft CR on HARQ buffer test

	R4-2106423
	Intel Corporation
	Observation: No performance difference is observed between cases with CFO 600 Hz/ TO 12 Ts and CFO 0 Hz/ TO 0 Ts for scenarios with HARQ combining functionality.

	R4-2106803
	Huawei, HiSilicon
	Observation 1: 0.93 dB performance gap caused by ICI can be observed between the test with/without 0.1PPM CFO and 12Ts CTO.
Proposal 1: Define requirements for soft buffer test considering 0.1PPM CFO and 12Ts CTO at RX side.



Open issues summary
Issue 2-1: FRC
· Proposals
· Option 1 (QC): Use FRC from Table 1 in R4-2104902
· Option 2 (previous agreement): Use FRC from Table 2.2-2 in R4-2103993
· Way forward
· Collect companies views on options above with detailed calculation

Issue 2-2: RX assumptions for requirements definition
· Proposals
· Option 1 (Huawei): Define requirements for soft buffer test considering 0.1PPM CFO and 12Ts CTO at RX side.
· Way forward
· Collect companies views on option above

Issue 2-3 (New): MCS selection 
· Option 1: MSC 27 (QC)
· Option 2: MCS 28 (previous agreement)

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Intel
	Issue 2-1: FRC
Based previous meetings agreements, PSFCH periodicity 1 will be considered for requirements definition. Therefore, Option 1 is not aligned with previous agreement, because it provides TBS information for slots with and without PSFCH.
Same time, our calculations are not aligned with Option 1 or Option 2.






TBS = 3624
We suggest companies to double check the calculation to understand the correct configuration
[bookmark: OLE_LINK14]Issue 2-2: RX assumptions for requirements definition
Based on agreement from previous meeting, companies can bring analysis for alignment purpose with and without RX CFO/TO modeling. Same time, requirements are defined based on impairments results and it is up to each company which assumption on Rx CFO/TO tacking accuracy is taken into account. Therefore, we think that we do not need to make any agreement of Rx assumptions for requirements definition.

	QC
	[bookmark: OLE_LINK13]Issue 2-1
To Intel’s comment: we use beta = 3.5, hence your calculate is correct, we will update the CR accordingly. PSSCH bits are updated to 3816, too. The no PSFCH part will be removed, too.
Issue 2-2
Based on our understanding to Huawei’s proposal, the assumption is for simulation results based on UE model without complete FTL and TTL model. Therefore, we propose the following simulation assumption:
For simulations without complete FTL and TTL modeling, use the assumption of 0.1PPM CFO and 12Ts CTO. 
0.1ppm CFO is from RAN4 Tx requirement and 12Ts is from RAN4 transmission timing error requirement. Both makes sense to us.

	Huawei
	Issue 2-1
Agree with Intel’s calculation.
Issue 2-2: RX assumptions for requirements definition
Our understanding is that if the results are not aligned, CFO/CTO may be an important factor affecting the performance. But according to the companies’ simulation results, the results are aligned, we agree that we don’t need to make any agreement of RX assumptions and the affection of CFO/CTO can be up to each company on how to handle them, either by complete FTL/TTL modelling or just directly consider 0.1ppm CFO and 12Ts in the simulation as pointed by QC.

	QC
	Issue 2-1
We checked the code rate with Intel’s calculation, found that it is over 0.95. However, the code rate should be within 0.93. MCS code rate is <0.93 only when number of PSSCH RBs > 40. Since we use 20MHz, we don’t have that much RBs. Therefore, we propose to reduce MCS to MCS 27 to avoid code rate violation.



--------------------GTW discussion on Issue 2-3--------------
New issue: MCS selection 
-Option 1: MSC 27 (QC)
-Option 2: MCS 28 (previous agreement)
QC: We have different calculate method compared to Intel.  We propose to first agree coding rate less 0.95 and further check the calculation among companies. 
Huawei: We have double check the coding rate and aligned with QC calculation. 0.95 coding rate captured in core specification. We are fine to change MCS as MCS27. TBS calculation from Intel is correct, for channel bits, the gamma values should be 4 other than 0. 
Intel: We are ok to change as MCS 27.
MTK: We also double check coding rate and share similar observation as QC and prefer MCS 27.

CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2104903
	Intel: Please check our suggestions on editorial corrections in file (draft)R4-2104903 CR_V2X_HARQ_98ebis_Intel.docx in folder Drafts.
Test parameters structure and RMC can be updated based on discussion of issues in Topic #2 of e-mail thread [98-bis-e][317] V2X_Demod_Part1.

	
	 QC: Thanks for Intel’s suggestion, we uploaded (draft)R4-2104903 CR_V2X_HARQ_98ebis_v2.docx based on Intel’s version and correct the TBS and coded bits according to comment from issue 2-1.

	
	



Summary for 1st round 
Open issues 
	Status summary 

	Issue 2-1: FRC
· Tentative agreements: N/A
· Recommendations for 2nd round: Continue discussion in the 2nd round for new MCS. This issue will be handled as a part of Draft CR R4-2104903 discussion

Issue 2-2: RX assumptions for requirements definition
· Tentative agreements: No need any agreement on RX CFO and TO assumptions for requirements definition

Issue 2-3 (New): MCS selection 
· GTW agreement: Use MCS 27




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
CRs comments collection
Draft CR on HARQ soft buffer combing test
	CR/TP number
	Comments collection

	R4-2104903
	LGE: I added DMRS symbol in test parameter and SCS in minimum performance table

	
	Intel:
1. “Communication resource pool configuration” can be removed from table with test parameters, because it will be defined in general section and will be applicable for all SL requirements.
1. “CP-OFDM symbols for slot without PSFCH” is not needed in RMC table because we will have only slots with PSFCH for this test.


	
	QC: Thank you for the comments and revision, the new version is edited on top of LG’s revision



[bookmark: _Hlk69373513]Topic #3: PSFCH decoding capability test
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2104998
	LGE
	Simulation results

	R4-2104774
	CATT, GOHIGH
	Simulation results

	R4-2106804
	Huawei, HiSilicon
	Observation 1: No feedback can be used for ACK/NACK miss statistics in V2X PSFCH decoding capability/performance test so AT command may not be avoid.
Proposal 2: Always let tested UE to transmit PSSCH to enable it to detect related PSFCHs. Meanwhile, it is not necessary for TE to decode the PSSCH to transmit ACK or NACK randomly (For decoding capability test) or only NACK (For performance test).
Proposal 3: Test the PSFCH decoding capability in group cast scenario.
Proposal 4: Use following test setup and parameter configurations for PSFCH decoding capability test:
· Test configurations:
· PSSCH allocation:  10 subchannels.
· Sl-PSFCH-CandidateResourceType-r16: allocSubCH
· Sl-PSFCH-RB-Set-r16: 100.
· PSFCH periodicity: 1 slot
· Source ID for tested UE: 0
· Member ID for feedback UE: 0 for UE 0, 1 for UE 1,…,N-1 for UE N-1 and N equals to PSFCH-RX-Number. 
· Sl-MinTimeGapPSFCH-r16: 2
· Test setup:
· The slots are divided two part: PSFCH transmission slots and DTX occasion slots. In slots for PSFCH transmission, all feedback UEs transmit ACKs or NACKs randomly to tested UE. In slots for DTX occasions, all receiving UEs transmit nothing to the tested UE. The slots for DTX occasions are random.
· For PSSCH is scheduled in slot n, tested UE detect the corresponding PSFCHs in PSFCH resources as specified in our proposed configurations in slot n+2.
· Test metric:
· The DTX to ACK probability shall not exceed 1%:
· The ACK miss probability shall not exceed 1%.

	R4-2106805
	Huawei, HiSilicon
	Rel-16 CR for 38.101-4 with following changes:
· Added the requirements and test setup for NR V2X PSFCH decoding capability test 
· Added the related resource pool.



Open issues summary
Issue 3-1: Assumptions on PSSCH transmission from tested UE
· Proposals
· Option 1 (HW): Always let tested UE to transmit PSSCH to enable it to detect related PSFCHs. Meanwhile, it is not necessary for TE to decode the PSSCH to transmit ACK or NACK randomly (For decoding capability test) or only NACK (For performance test).
· Way forward
· Collect companies views on option above

Issue 3-2: Scenario for test
· Proposals
· Option 1 (Huawei): Test the PSFCH decoding capability in group cast scenario.
· Way forward
· Collect companies views on option above

Issue 3-3: Details of Test configuration
· Proposals
· Option 1 (Huawei):
· PSSCH allocation:  10 subchannels.
· Sl-PSFCH-CandidateResourceType-r16: allocSubCH
· Sl-PSFCH-RB-Set-r16: 100.
· PSFCH periodicity: 1 slot
· Source ID for tested UE: 0
· Member ID for feedback UE: 0 for UE 0, 1 for UE 1,…,N-1 for UE N-1 and N equals to PSFCH-RX-Number. 
· Sl-MinTimeGapPSFCH-r16: 2
· Way forward
· Collect companies views on option above

Issue 3-4: Details of Test setup
· Proposals
· Option 1 (Huawei):
· [bookmark: OLE_LINK24][bookmark: OLE_LINK25]The slots are divided two part: PSFCH transmission slots and DTX occasion slots. In slots for PSFCH transmission, all feedback UEs transmit ACKs or NACKs randomly to tested UE. In slots for DTX occasions, all receiving UEs transmit nothing to the tested UE. The slots for DTX occasions are random.
· For PSSCH is scheduled in slot n, tested UE detect the corresponding PSFCHs in PSFCH resources as specified in our proposed configurations in slot n+2.
· [bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK212][bookmark: OLE_LINK213]Option 2: (Huawei) TE randomly transmit ACK or DTX on each PSFCH resource.
· Way forward
· Collect companies views on option above

Issue 3-5: Test Method
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Background: All other test cases are conducted by collecting the statistic results of HARQ ACK/NACK feedback transmitted by PSFCH except the PSBCH that is not testable, but how to test PSFCH is unclear without further accompanying feedback.
· Proposals
· Option 1: AT command
· Option 2: Other methods
· Way forward
· Collect companies views on how to calculate the test results of PSFCH single link and multi-link testing

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Intel
	Issue 3-1: Assumptions on PSSCH transmission from tested UE
Proposal is fine for us.
[bookmark: OLE_LINK15]Issue 3-2: Scenario for test
It’s not clear how this issue affects the requirements definition and whether we need to define any restrictions for requirements. More clarifications are needed.
Issue 3-3: Details of Test configuration
Option 1 is fine for us
[bookmark: OLE_LINK16]Issue 3-4: Details of Test setup
More clarifications on Option 1 is needed: What is the purpose to introduce the DTX occasions in the test? 
[bookmark: OLE_LINK23]Issue 3-5: Test Method
[bookmark: OLE_LINK29]If TE will always generate NACK message in the PSFCH then we can count number of PSSCH retransmissions, because if UE detects PSFCH and decode is as NACK message then it will generate PSSCH retransmission. Same time, in this test we consider random ACK/NACK message generation. Therefore, based on our understanding, AT command is the only possible solution. 

	QC
	We agree with these clarifications in general, but there is one comment to issue 3-4:
NACK is not part of the test metric, then should we have NACK transmission? If it is not part of test metric, we suggest to have DTX and ACK for transmission, to save test time.

	LG
	We are generally fine the proposals, but for Issue 3-2, does it need to define specific scenario for the test case in the specification?

	Huawei
	[bookmark: OLE_LINK22]Issue 3-2: Scenario for test
To all: During the test, it is unavoidable that many PSFCHs are corresponding to one PSSCH since the maximum number of PSSCHs is 10 while the maximum number of PSFCHs is 64. Therefore, group cast scenario should be used. Moreover, cast type is specified by “Cast type indicator” in SCI format 2-A transmitted by tested UE:
[bookmark: OLE_LINK17]Cast type indicator – 2 bits as defined in Table 8.4.1.1-1.
Table 8.4.1.1-1: Cast type indicator
	[bookmark: OLE_LINK21]Value of Cast type indicator
	Cast type

	00
	Broadcast

	01
	Groupcast 
when HARQ-ACK information includes ACK or NACK

	10
	Unicast

	11
	Groupcast
when HARQ-ACK information includes only NACK



According to our analysis, the Cast type indicator should be set to “01”, we think it is more clear to define the scenario directly compared to set Cast type indicator to “01”.
[bookmark: OLE_LINK32]Issue 3-4: Details of Test setup
[bookmark: OLE_LINK26]To Intel: According to the previous agreements, Prob(DTX-> ACK) should be considered, so DTX occasions should be introduced. To prevent UEs from cheating, we propose to change design that “The slots are divided two part: PSFCH transmission slots and DTX occasion slots.” to “TE randomly transmits ACK or DTX on each PSFCH resource,” The related Option 2 (TE randomly transmit ACK or DTX on each PSFCH resource) is listed.
[bookmark: OLE_LINK35]To QC, We agree with you that only ACKs are needed since there is no NACK requirements.
Issue 3-5: Test Method
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]For PSFCH performance test, if tested UE detect a NACK, it will generate PSSCH retransmission, if tested UE detect DTX, there is no PSSCH retransmission. Therefore we can calculate the results by counting the PSSCH retransmissions.
For  PSFCH decoding capability test:
	If the tested UE detect:
	Tested UE’s behavior 

	ACK on all PSFCH resources 
	No retransmission

	[bookmark: OLE_LINK34]NACK on any one PSFCH resource 
	[bookmark: OLE_LINK33]Retransmissions of PSSCHs to all TX UEs

	DTX on any one PSFCH resource
	Retransmissions of PSSCHs to all TX UEs



We can see that if a UE receives retransmissions, we can’t calculate how many ACKs are missing detected since many PSFCHs are corresponding to one PSSCH, so maybe AT command is the only choice.

	MTK
	We have one question about PSFCH decoding capability test using AT command. 
If TE randomly transmit ACK or NACK, and the ACK or NACK information is missed from UE side, how and when doses UE to inform TE the missed information using AT command? 



--------------------GTW discussion on Issue 3-5 -----------------
QC: AT command is simple solution. We are also open to discuss if there is any alternative way.
Intel: AT command is only solution on hand. 
MTK: For single link of PSFCH, we have alternative way. For multi-link, do we need TE to send ACK/NACK ?
Intel: AT command will stat the results in receiver side. 

CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2106805
	Intel: We suggest the following clarification for Note 3 in Table 11.1.9.1-1
Note 3: N equals to the number of PSFCH(s) resources that UE can receive in a slot as specified in Clause 4.2.16.1.6 of TS 38.306[14] (IE psfch-RxNumber).
Resource pool configuration can be updated based on discussion of issues in Topic #2 of e-mail thread [98-bis-e][317] V2X_Demod_Part1.

	
	 QC: resource pool configuration can be removed

	
	LG: we prefer to keep the minimum requirement table as previous draft Big CR including CBW and SCS

	
	Huawei, HiSilicon: Intel’s comments is fine for us; If one general common resource pool configuration is defined in other CR, it is fine for us to remove it from our CR, but some PSFCH specific resource pool configurations need to be included; We will update the CR to include CBW and SCS in the minimum requirement table.



Summary for 1st round 
Open issues 
	Status summary 

	Issue 3-1: Assumptions on PSSCH transmission from tested UE
· Tentative agreements: Always let tested UE to transmit PSSCH to enable it to detect related PSFCHs. Meanwhile, it is not necessary for TE to decode the PSSCH to transmit ACK or NACK randomly (For decoding capability test) or only NACK (For performance test).

Issue 3-2: Scenario for test
· Tentative agreements: N/A
· Recommendations for 2nd round: Discuss whether to specify Cast type indicator as “01” in the test.

Issue 3-3: Details of Test configuration
· Tentative agreements:
· PSSCH allocation:  10 subchannels.
· Sl-PSFCH-CandidateResourceType-r16: allocSubCH
· Sl-PSFCH-RB-Set-r16: 100.
· PSFCH periodicity: 1 slot
· Source ID for tested UE: 0
· Member ID for feedback UE: 0 for UE 0, 1 for UE 1,…,N-1 for UE N-1 and N equals to PSFCH-RX-Number. 
· Sl-MinTimeGapPSFCH-r16: 2

Issue 3-4: Details of Test setup
· Tentative agreements: N/A
· Recommendations for 2nd round: Check companies view on Option 2 (TE randomly transmit ACK or DTX on each PSFCH resource)

Issue 3-5: Test Method
· GTW agreement: AT command adopted for this tets case based on current available solution.



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
Open issues 
Issue 3-2: Scenario for test
· Proposals
· Option 1: Set “Cast type indicator” equal to “01”
· Option 2: Don’t specify certain “Cast type indicator”
· Way forward
· Check companies support for one or another option
	Company
	Comments

	Intel
	Thanks Huawei for clarification. We are fine with Option 1, because based on our understanding all operation (Unicast, Groupcast and Broadcast) and multiple PSFCH reception is more typical for Groupcast operation

	LG
	For clarification, is this cast type only defined for this test case? Or will it apply to all test cases in general section?

	Huawei
	As discussed in our paper, one PSSCH is corresponding to several PSFCHs, so group cast is unavoidable. It should be specified to inform UE about the transmission type in real network. 
@LG: This group cast type “01” is only applicable for this PSFCH decoding capability test. 

	LG
	To Huawei,
Yes, it is only for PSFCH decoding capability test. The intention for our question is whether some applicability of requirements depending on cast type need to be define in general section or not. 

	Huawei
	@LG: Based on our understanding, no related applicability rules need to defined in general section for the cast type.



Issue 3-4: Details of Test setup
· Proposals
· Option 2: TE randomly transmit ACK or DTX on each PSFCH resource
· Way forward
· Check whether Option 2 is acceptable for all companies
	Company
	Comments

	Intel
	Thanks Huawei for clarification. Our understanding was that we will have two tests to verify each metric: one test with ACK transmissions only and another test with DTX transmissions only. Same time, we are fine to verify both metrics in one test. 
We suggest to add clarification that ACK and DTX are transmitted with equal probability to ensure that for certain test time we will have required and equal number of statistics for both metrics.

	QC
	We proposed a test method with AT command in the following:
We need to modify test metric to avoid AT command. While the agreed test metric is suitable for demod performance, we may choose other test metrics for this test since we want to verify PSFCH capability in static propagation condition. Here is our proposal:
1. In every slot, TE transmits one of the following two options (1) all ACK (2) one NACK and all the rests are ACK
1. UE decodes all the PSFCH to decide PSSCH ReTx. For (1), no reTx; for (2), ReTx 
1. TE can verify whether UE successfully detect all the PSFCH by reTx is received or not. If UE reTx behavior is correct, this slot is a “successful slot”. The requirement can be defined by “successful slot” exceeding 90%/99% or higher.
The purpose of PSFCH capability test is to verify if UE can decode as many PSFCH as it declares. In order to distinguish between case (1) and (2), UE needs to detect all the PSFCH correctly. One can argue that UE can skip the rest of PSFCH detection when UE detect a NACK. However, if TE randomize the NACK location, UE may not find the first NACK before it detect all the PSFCH. Moreover, for case (1), all ACK has to be detected.
The only thing missing here is to distinguish between DTx and ACK. However, this is a capability test, our understanding is that we want to verify how many PSFCH UE can detect, not whether UE can miss or false alarm.
If the above proposal can be accepted, we can go for option 3 in PSCCH capability test to eliminate the AT command completely.


	LG
	We are fine with the option 2.
To Qualcomm
Thanks for providing new method. But we already agreed to use AT command for this test, and I think that we don’t have enough time to review and agree on this test method during 2nd round. So, we prefer to keep the agreements. 

	MTK
	From our understanding, how to set the TE’s behavior is not RAN4’s scope. RAN4 is in charge of defining the corresponding Demod requirement. As for the detailed test procedure, especially about the TE’s behavior, it is the RAN5’s working scope.
To Qualcomm,
Thanks for sharing the new test method. As discussion in GTW, this issue is related to Issue 4-1, we have agreed using AT command for these two test. If we revert the PSFCH decoding capability test, does it mean the agreement about issue 4-1 also can be reverted? If yes, we think we can further discuss it. 

	QC
	We understand that there is probably not enough time for reviewing our proposal, but this issue itself (AT command for PSFCH capability test) is new for this meeting, we did our best but is only able to come up with a solution until now. Given that we still have one meeting left, and this issue doesn’t affect simulation, can we make a decision in the next meeting? To save time, we can package the two tests procedure:
Option 1: No AT command for both PSFCH and PSCCH capability tests. Use the newly proposed option for PSFCH and option 3 for PSCCH.
Option 2: Use AT common, following GTW agreement.
To us option 1 is a test cost/complexity reduction. For the new PSFCH proposal, we don’t see obvious drawback except that this goes against the previous agreement on test metric. However, from “PSFCH detection capability” perspective, the proposed test metric and the agreed test metric are the same. For PSCCH capability test, the price we pay is additional test time. According to the previous comments, this seems acceptable as a replacement for AT command.

	Intel
	Thanks to QC for suggestion of new procedure for PSFCH decoding capability test. 
At current stage, we think that it is rather important to verify that UE makes correct detection of presence and absence in scenario with multiple PSFCH signals, which can be verify only by AT command approach. Based on our understanding, we need to select between two options:
· Option 1: Simple testing approach, agreed test metrics and using of AT command
· Option 2: Slightly complicated testing approach, new test metric and without AT command
Taking into account that we didn’t see big technical issue with using of AT command for some V2X requirements, we prefer to keep existing agreements which allow to use simple testing methodology for PSFCH and PSCCH decoding capability tests. 
Also, we think that now it is more beneficial to focus on specification drafting to get clean and stable version of V2X requirements in the next meeting.

	Huawei
	Thank QC for sharing the new method.  
From our understanding, it is important to consider the test metric Prob(DTX->ACK) since we can’t guarantee that a UE can satisfy the DTX requirement if it pass the ACK requirements and both of them are reflected in the decoding capability.
We have concern on the accuracy for test metric of “success slot”. For example, if each slot has one PSFCH detection error, the Prob(failed slots) = 100%, but the actual Prob(PSFCHs miss detection) = 1/N with N = number of Rx PSFCH for decoding. 
But as QC said, this discussion will not affect the simulation alignment and this is the first meeting to discuss this new issue, it is fine for us to have further discussion in next meeting so that company can have more time to think over it.

	LG
	Thanks to Qualcomm for suggesting new method to solve problems.
After quick check the method, we have similar concern with Huawei. And even if TE randomize the NACK location, we think that it cannot be verified whether a UE detect all PSFCH. Also I’m not sure how and what criteria to decide the value of 90% or 99% as the requirement of “successful slot”. Before decision of the new test procedure, we need more time to check.

	QC
	We are welcome for any comments/suggestions, so we can revise and get a better proposal in the next meeting.
The first idea we want to emphasize is that this is a test done *without* external noise. Therefore, UE error detection behavior is completely different than the performance test done with external noise. Along this thought, we discuss how to capture the UE error detection in the following.
For the failing probability, we understand LG and Huawei’s concern. However, note that this test is done under static propagation condition *without* external noise added. Hence the reason that UE can fail the PSFCH detection is due to lack of resource to detect PSFCH, not because of the random error from noise. Therefore, in the example Huawei illustrated, if UE constantly fail one PSFCH detection in every slot, it implies that UE’s PSFCH decoding capability is smaller than it declares (differ by one). In this case, this UE should fail the test. From this perspective, the “successful slot” criterion is better than the BLER criterion for catching the failure UE. 
Note that in absence of external noise, UE’s detection failure is almost deterministic and due to the detection capability. Consider the metric of Prob(DTX->ACK). In absence of noise, DTX to ACK mistake is almost impossible: without noise, how can UE “detect” ACK while nothing is transmitted? The most likely cause of this DTX-> ACK error is that UE does a random guess without detection attempt, since UE doesn’t have the detection capability to perform all the ACK/NACK detections. If DTX->ACK failure is due random guess without detection attempt, using NACK->ACK and ACK->NACK can catch this UE behavior, too. In fact, it is unlikely that UE will make a “DTX” guess without decoding. Hence we doubt that ACK miss can catch anything in this test. Nevertheless, even if UE is making random guess among ACK/NACK/DTX for the PSFCHs that it doesn’t attempt to decode, DTX->ACK, ACK miss, NACK->ACK and ACK->NACK are all the same from catching this error perspective.



CRs comments collection
Draft CR on PSFCH decoding capability test
	CR/TP number
	Comments collection

	R4-2106038
	Intel:
1) Could you add “Receiving UEs transmit ACKs or nothing randomly with equal probability” in the test description based on our comment in the e-mail summary.
2) “Resource pool configuration” can be removed from table with test parameters.
3) Probably it is better to put requirements content under one section (i.e. 11.1.9.1.1 Minimum requirements), similar to Power imbalance requirements.


	
	Huawei: Thanks for your comments, all of your comments are OK for us.

	
	Intel: Could you please add sections “11.1.9.1.1 Minimum requirements” for PSFCH Draft CRs (i.e. similar to power imbalance Draft CRs) to have similar structure for all tests?

	
	LGE: For PSFCH decoding capability test, the sub-clause 11.9.1.1 should be 11.1.9.1.1. also Table 11.1.9.1-1 and Table 11.1.9.1-2 should be Table 11.1.9.1.1-1 and Table 11.1.9.1.1-2.

	
	Huawei: Thanks for your careful review and comments, further revised v4 is uploaded



Summary for 2nd round 
All agreements on opens issues are capture in WF R4-2106034
Add the following note in the chairman report: “For discussion on PSFCH decoding capability test methodology in the next RAN4 meeting please take into account comments for Issue 3-4 in R4-2106136”

Topic #4: PSCCH/PSSCH decoding capability
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2104902
	Qualcomm Inc.
	Proposal 1: Use the following feedback scheme and set 40MHz channel bandwidth and 10 subchannels for PSCCH/PSSCH decoding capability test.
1. TE configures min(n,10) high priority PSSCH (in PSCCH), where n is psfch-tx capability. Therefore, if n < 10, UE receivers n PSSCH with higher priority, 10-n PSSCH with lower priority. To avoid UE cheating, TE can randomize the location of higher priority PSSCHs
2. UE PSFCH transmission is selected according to PSSCH priority, hence min(n,10) feedback corresponding to min(n,10) high priority PSSCH is transmitted to TE.
3. TE calculates missing PSCCH decoding probability by the missing probability of higher priority PSSCH feedback.

	R4-2104774
	CATT, GOHIGH
	Simulation results

	R4-2104996
	LG Electronics
	Proposal 1: Use option 3 for PSCCH decoding capability test

	R4-2106424
	Intel Corporation
	Observation #1:	The main test purpose is to verify the reception of multiple PSCCHs in a slot.
Observation #2:	Reception of 10 PSCCHs in a slot is mandatory for Rel-16 V2X UE.
Proposal 1:	Rename the test from “PSCCH/PSSCH decoding capability requirements” to “PSCCH decoding capability requirements”.
Observation #3:	Option 2 test design allows to resolve the issue with testing of UEs with different psfch-TxNumber capabilities. However, Option 2 test design does not fulfil the PSCCH decoding capability test purpose (i.e. reception of 10 PSCCHs in a slot) for all possible UEs.
Observation #4:	Option 1 test design allows directly verify that UE supports reception of 10 PSCCHs in a slot. However, Option 1 test design requires additional test setup (i.e. connection of the SS COM port to the UE COM port) in comparison to other V2X requirements.
Observation #5:	Option 3 test design allows to verify that UE supports reception of 10 PSCCHs in a slot. However, Option 3 test design does not allow to have direct verification of PSCCH decoding capability and testing time can be different for UEs with different psfch-TxNumber capability.
Proposal 2:	Define Rel-16 V2X PSCCH decoding capability test with 40 MHz channel bandwidth.
Proposal 3:	Use testing methodology with AT command (Option 1) or with different PSSCH priority configuration (Option 3) for Rel-16 V2X PSCCH decoding capability test.

	R4-2106806
	Huawei, HiSilicon
	Proposal 1: Use option 3 for PSSCH/PSCCH decoding capability test: 
· TE sets PSSCH priority (in PSCCH) when PSFCH Tx capability < 10, x PSSCH with higher priority, 10-x PSSCH with lower priority. Note that PSFCH is selected according to PSSCH priority, hence if PSFCH Tx capability = x, the x feedback corresponding to x high priority PSSCH is transmitted to TE.
· TE can verify UE PSCCH decoding success or failure by checking whether all the higher priority PSSCH feedback is received. In order to always feedback all the high priority SCHs, UE has to decode all CCH to know the priority. 
· To avoid UE cheating, TE can randomize the location of higher priority PSSCHs
Proposal 2: Test time for PSFCH-TX-Capability=4 should be 2.5 times that of test time with PSFCH-TX-Capability=16, test time for PSFCH-TX-Capability=8 should be 1.25 times that of test time with PSFCH-TX-Capability=16.

	R4-2106807
	Huawei, HiSilicon
	Rel-16 CR for 38.101-4 with following changes:
· Added the requirements and test setup for NR V2X PSCCH/PSSCH decoding capability test 
· Added the related resource pool configurations.



Open issues summary
Issue 4-1: CBW and feedback configuration
· Previous meeting agreements
· Option1: No PSFCH, AT command and 40 MHz 
· Option2: Using PSFCH with PSFCH with periodicity 1 and flexibly CBW depending on psfch-TxNumber capability: 
· 40MHz channel bandwidth is for the UE supporting psfch-TxNumber =n16, 20MHz/30MHz channel bandwidth is for the UE supporting psfch-TxNumber =n8, and 10MHz channel bandwidth is for the UE supporting psfch-TxNumber =n4.
· Option 3: 40 MHz CBW, PSFCH based feedback and following test methodology
· TE sets PSSCH priority (in PSCCH) when PSFCH Tx capability < 10, x PSSCH with higher priority, 10-x PSSCH with lower priority. Note that PSFCH is selected according to PSSCH priority, hence if PSFCH Tx capability = x, the x feedback corresponding to x high priority PSSCH is transmitted to TE.
· TE can verify UE PSCCH decoding success or failure by checking whether all the higher priority PSSCH feedback is received. In order to always feedback all the high priority SCHs, UE has to decode all CCH to know the priority. 
· To avoid UE cheating, TE can randomize the location of higher priority PSSCHs
· Proposals
· Option 1 (Intel)
· Option 3 (QC, LGE, HW, Intel)
· Way forward
· Check whether Option 3 is acceptable for all companies

Issue 4-2: Test title
· Proposals
· Option 1 (Intel): Rename the test from “PSCCH/PSSCH decoding capability requirements” to “PSCCH decoding capability requirements”.
· Option 2: Keep current naming
· Way forward
· Collect companies views on options above

Issue 4-3: Test time (in case Option 3 for Issue 4-1 is agreed)
· Proposals
· Option 1 (HW): Test time for PSFCH-TX-Capability=4 should be 2.5 times that of test time with PSFCH-TX-Capability=16, test time for PSFCH-TX-Capability=8 should be 1.25 times that of test time with PSFCH-TX-Capability=16.
· Way forward
· Collect companies views on options above

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Intel
	[bookmark: OLE_LINK36]Issue 4-1: CBW and feedback configuration
Options 1 or 3 are fine for us. Option 1 is slightly preferred for us. Taking into account that AT command will be potentially used for PSFCH testing, it means that connection of the SS COM port to the UE COM port will be established anyway during V2X testing. Therefore, we don’t see big issue to consider AT command for this test. We would like to see the technical concerns from other companies for Option 1. In case of strong concerns, we are fine to go with option 3.
[bookmark: OLE_LINK38]Issue 4-2: Test title
Taking into account that the purpose of the test is to verify PSCCH decoding capability test and test metric PSCCH miss detection, we think that it is better to rename the test from “PSCCH/PSSCH decoding capability requirements” to “PSCCH decoding capability requirements” to avoid any confusions.
[bookmark: OLE_LINK40]Issue 4-3: Test time
Based on our understanding, we think that test time assumptions should be discussed by RAN5 and should be captured in conformance specification (not in performance specification).

	QC
	Issue 4-1: While option 1 is fine for us, option 3 can address the concerns raised in the previous meeting for using AT command. Hence option 3 is preferred.
[bookmark: OLE_LINK37]Issue 4-2: We are fine with change the test title.
Issue 4-3: Agree with the test time proposal, if it is decided that RAN4 should specify it.

	LG
	Issue 4-1: CBW and feedback configuration
Support option 3. But option 1 is also fine for us if companies are supported.
Issue 4-2: Test title
Based on signaling name (pscch-Rxsidelink), we are fine with using the title as ‘PSCCH decoding capability requirement’

	Huawei
	Issue 4-1: CBW and feedback configuration
Option 3 is fine for us.
[bookmark: OLE_LINK39]Issue 4-2: Test title
We are fine to change the test title to avoid any confusions.
Issue 4-3: Test time
[bookmark: OLE_LINK203][bookmark: OLE_LINK202]The test time is derived based on the specific test method of Option 3 and to get sufficient samples to ensure correct/reliable testing, if should be specified in RAN4. Like did for SDR test in LTE “the TB success rate shall be sustained during at least 300 frames.”.

	MTK
	Issue 4-1: CBW and feedback configuration
We support Option 3.
Issue 4-2: Test title
Regarding the test title, we slight prefer to keep unchanged as LTE V2X used. But, if majority companies want to change it, we are also OK.

	CATT
	Issue 4-1: CBW and feedback configuration
Ok with option 3.
Issue 4-2: Test title
Both options are OK with us.



------------------GTW discussion for Issue 4-1----------------
Intel: Seems AT command unavoided for PSFCH test cases. Then we prefer option 1 to simplify test procedure.
Huawei: This pending on issue 3-5, if AT command not avoidable, then we can discuss among option 1 and option 3.

CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2106807
	Intel: This CR can be revised based on outcome of open issues discussion in this e-mail thread and based on discussion of issues in Topic #2 of e-mail thread [98-bis-e][317] V2X_Demod_Part1.

	
	 QC: note 1 in test configuration table and resource pool configuration should be removed.

	
	LG: same view with Intel

	
	Huawei, HiSilicon: Thanks for all comments. We will revise the CR as per outcome of the open issues. The resource pool configuration will be removed if it is included in other CR.
@QC, “Note 1 in test configuration table should be removed”, could you clarify more?



Summary for 1st round 
Open issues 
	Status summary 

	Issue 4-1: CBW and feedback configuration
· GTW agreement: Option 1 adopted with the consideration that AT command need to be used for some other test case(s).
Issue 4-2: Test title
· Tentative agreements: Rename the test from “PSCCH/PSSCH decoding capability requirements” to “PSCCH decoding capability requirements”.
Issue 4-3: Test time (in case Option 3 for Issue 4-1 is agreed)
· Moderator comment: This issue can be closed because Option 1 was agreed for Issue 4-1



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)
CRs comments collection
Draft CR on PSCCH/PSSCH decoding capability test
	CR/TP number
	Comments collection

	R4-2106039

	Intel: 
1. Based on our understanding, the sentence “The test procedure is specified as follows:” is not needed any more.
1. “Resourece pool” can be removed from table with test parameters.
1. Probably it is better to put requirements content under one section (i.e. 11.1.8.1.1 Minimum requirements), similar to Power imbalance requirements.


	
	Huawei: Thanks for your comments, all of your comments are OK for us.

	
	Intel: Could you please add sections “11.1.8.1.1 Minimum requirements” for PSCCH Draft CRs (i.e. similar to power imbalance Draft CRs) to have similar structure for all tests?

	
	LGE: For PSCCH decoding capability test, the Table 11.1.8.1-1 and Table 11.1.8.1-2 should be Table 11.1.8.1.1-1 and Table 11.1.8.1.1-2.

	
	Huawei: Thanks for your careful review and comments, further revised v4 is uploaded



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on multiple link tests for NR V2X demodulation performance
	Intel Corporation
	

	Updated simulation assumptions for NR V2X multiple link test case
	Huawei, HiSilicon
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2106802
	CR for 38.101-4: Introduction of power imbalance requirements for NR V2X.
	Huawei, HiSilicon
	Revised
	

	R4-2104903
	CR: Demod HARQ buffer soft combining test cases for NR V2X
	Qualcomm Incorporated
	Return to
	This tdoc was not uploaded. Therefore, we can use reserved tdoc number to prepare final version. 

	R4-2106805
	CR for 38.101-4: Introduction of PSFCH decoding capability test for NR V2X.
	Huawei, HiSilicon
	Revised
	

	R4-2106807
	CR for 38.101-4: Introduction of PSCCH/PSSCH capability test for NR V2X.
	Huawei, HiSilicon
	Revised
	

	R4-2106425
	Summary of NR V2X Multiple link simulation results
	Intel Corporation
	Return to
	



Moderator note: Documents under AI 5.2.1.3 which are not captured in below tables can be Noted.

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2106034
	WF on multiple link tests for NR V2X demodulation performance
	Intel Corporation
	Approved
	Add the following note in the chairman report: “For discussion on PSFCH decoding capability test methodology in the next RAN4 meeting please take into account comments for Issue 3-4 in R4-2106136”

	R4-2106035
	Updated simulation assumptions for NR V2X multiple link test case
	Huawei, HiSilicon
	Approved
	

	R4-2106036
	CR for 38.101-4: Introduction of power imbalance requirements for NR V2X.
	Huawei, HiSilicon
	Endorsed
	

	R4-2104903
	CR: Demod HARQ buffer soft combining test cases for NR V2X
	Qualcomm Incorporated
	Endorsed
	

	R4-2106038
	CR for 38.101-4: Introduction of PSFCH decoding capability test for NR V2X.
	Huawei, HiSilicon
	Endorsed
	

	R4-2106039
	CR for 38.101-4: Introduction of PSCCH/PSSCH capability test for NR V2X.
	Huawei, HiSilicon
	Endorsed
	

	R4-2106425
	Summary of NR V2X Multiple link simulation results
	Intel Corporation
	Noted
	

	R4-2106160
	Simulation results for NR V2X multiple link tests
	LG Electronics Inc.
	Noted
	Update of link level results



