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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 (focus on comments which are not related to open issues, i.e. structure, list of test parameters etc.)
· 2nd round: 
· WF preparation
· Collection of comments for Draft CRs.
Topic #1: Power imbalance test
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100410
	CATT, GOHIGH
	Simulation results of multiple link demodulation test cases based on the simulation assumptions

	R4-2100629
	Qualcomm, Inc.
	Proposal 1: Reuse LTE ICS value (-27dBc) for NR.

	R4-2100662
	LG Electronics Inc.
	Proposal 1: 10RB separation between two sidelink and -27dBc ICS level for power imbalance test can be considered as in LTE V2X test case.

	R4-2101237
	Intel Corporation
	Proposal 1: Use the following simulation assumptions for Rel-16 V2X Power imbalance requirements:
· ICS level = -27 dBc
· Distance between the two links is 20 PRBs (i.e. PRBs for second UE are 30-39)
· 2nd stage SCI configuration: β = 2.5

	R4-2101357
	Huawei, HiSilicon
	Draft CR: Introduction of Power imbalance requirements for NR V2X

	R4-2101358
	Huawei, HiSilicon
	Proposal 1: In order to minimum the impact of RF impairment (minimize the TX general IBE, avoid the IQ image and carrier leakage), use 10 RBs sub-channel size and distance between two links should be 20RBs and following allocation can be used:
· Option 1: sub-channel 1(RB index: 0~9) for UE1 and sub-channel 4(RB index: 30~39) for UE 2.
· Option 2: sub-channel 2(RB index:10~19) for UE1 and sub-channel 5(RB index:40~49) for UE 2.
Observation 1: For ICS=-27dBc, required SNR of weak link derived from explicit modelling is 0.8dB lower than required SNR derived from single-link
Proposal 2: Use ICS=-27dBc
Proposal 3: Use Osci2=35, Betta-offset=3.5 for 2nd SCI configuration.



Open issues summary
Issue 1-1: ICS level
· Proposals
· Option 1 (QC, LGE, Intel, Huawei, MTK, CATT): Use -27dBc ICS level
· Recommended WF
· Check whether Option 1 is acceptable for all interested companies

Issue 1-2: Distance between the two links and UEs allocation
· Proposals
· Option 1 (LGE, MTK): 10 PRBs, UE1 PRBs 0-9, UE2 PRBs 20-29
· Option 2 (Intel, Huawei, QC, LG, MTK, CATT): 20 PRBs, UE1 PRBs 0-9, UE2 PRBs 30-39
· Option 3 (Huawei, QC, LG, MTK, CATT): 20 PRBs, UE1 PRBs 10-19, UE2 PRBs 40-49
· Recommended WF
· Collect comments on options above

Issue 1-3: SCI format 2-A configuration
· Proposals
· Option 1 (Intel, Huawei, QC, CATT)
· Payload = 35 Bits
·  = 3.5
· Recommended WF
· Check whether Option 1 is acceptable for all interested companies

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

	Huawei, HiSilicon
	Issue 1-1: ICS level
Option 1
Based on our analysis and evaluations, ICS=-27dB is feasible if 20 RBs distance is used.
Issue 1-2. Distance between the two links and UEs allocation
Based on our analysis, 20RBs distance should be considered. Option 2 and Option 3 is essentially same. Option 2 can be selected based on majority’s view.
Issue 1-3: SCI format 2-A configuration
Option 1.
Based on our simulation results, Option 1 is feasible.

	QC
	Issue 1-1
Option 1 is good
Issue 1-2
Option 2 and 3 are both fine for us
Issue 1-3
Option 1 is good

	LG
	Issue 1-1: ICS level
Support option 1.
Issue 1-2: Distance between the two links and UEs allocation
We are fine with 20 PRB distance between two links. Both option 2 and option 3 are fine.
Issue 1-3: SCI format 2-A configuration
Support option 1

	MTK
	Issue 1-1: ICS level
Support option 1.
Issue 1-2: Distance between the two links and UEs allocation
We slight prefer option 1, but option 2 and option 3 with larger distance are also fine with us.

	Intel
	Issue 1-2: Distance between the two links and UEs allocation
In figures below we provide IBE requirements for two options.
	Option 2.
[image: ]
	Option 3
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We can observe that for option 3, one PRB will overlap with IQ image, and for Option 2 we don’t have such overlap. Therefore, we prefer Option 2.

	CATT
	Issue 1-1: ICS level
Support option 1.
Issue 1-2: Distance between the two links and UEs allocation
Both option 2 and option 3 are OK with us.
Issue 1-3: SCI format 2-A configuration
Support option 1



CRs comments collection
	CR number
	Comments collection

	R4-2101357
	QC: Noc unit: dBm/30kHz, value: -95

	
	LG: need resource pool configuration

	
	Intel: Based on our understanding, information about Noc can be removed from test configuration because this information is defined in Section 4.4.3 of 38.101-4 and applicable to all requirements in the specification.



Summary for 1st round 
Open issues 
	Status summary 

	Agreements
Issue 1-1: ICS level
· Use -27dBc ICS level
Issue 1-3: SCI format 2-A configuration
· Payload = 35 Bits
·  = 3.5
GTW agreements
Issue 1-2: Distance between the two links and UEs allocation
· 20 PRBs, UE1 PRBs 0-9, UE2 PRBs 30-39

No issues for 2nd round discussion.



WF and Simulation assumptions assignment (documents will capture agreements for all topics under this e-mail thread)
	
	WF doc Title 
	Assigned Company, WF lead

	#1
	WF on multiple link tests for NR V2X demodulation performance
	Intel

	#2
	Simulation assumptions for NR V2X multiple link test case
	Huawei



CRs
	CR number
	CRs/TPs Status update recommendation  

	R4-2101357
	To be revised



Discussion on 2nd round
Open issues 
Issue 1-4 (new): SNR level for UE1
· Proposals
· Option 1: Reuse value from LTE 30.35 dB
· Recommended WF
· Check companies view

	Company
	Comments collection

	QC
	Which SNR level does this refer to? According to WF from 96e, SINR 2 is decided by simulation results, SNR 2 is decided by SINR 2, and SNR1 is decided by SNR 2 and SINR2. Given that no simulation is done in this meeting, we don’t understand which SNR to decide and how we can decide it in this meeting.

	Intel
	In RAN4 96-e meeting the following methodology for SNR calculation for power imbalance was agreed


· Select SINR2 from simulation results for SNR@10% BLER point. 
· Select SNR2 such that SNR2 >> SINR2 (e.g., 5dB higher)
· Compute SNR1 from the relation: SINR2 = SNR2 – 10*log10(10^((SNR1 + ICS)/10)+1).
SNR 2 is based on simulation. Same time, SNR1 can be calculated without any simulation. If we assume that SNR2 – SINR2 = 5 dB then SNR1 can be calculated from the following equation 5 = 10*log10(10^((SNR1 + ICS)/10)+1), where SNR1 only depends on ICS level, which we already agreed to be -27 dBc. In summary, if we keep the same assumption on SNR2 and SINR2 difference as for LTE, then SNR1 is equal to 30.35 dB for ICS -27 dBc.

	LG
	As mentioned by Intel, SNR1 can be derived by the equation agreed in previous meeting. Only SNR2 (SINR2) is derived by simulation, so we can finalize the SNR2 (SINR2) in the next meeting.

	Huawei, HiSilicon
	We have the same understanding with Intel.

	MTK
	Form the equation, we can know that the value 5dB is the key issue. Before we make decision, whether some companies can clarify why choose 5dB?

	LG
	To MTK,
The performance of Link 2 should be dominated by interference from Link 1 due to ICS rather than noise. So, SNR2 is set 5dB higher than the decoding SNR requirement to ensure that performance is interference limited.  This 5dB value was determined in D2D power imbalance test and was also used in LTE V2X power imbalance test. Since we already agreed to reuse the methodology for LTE V2X power imbalance test, additional 5dB was used for SNR2. 

	CATT
	We share the same understanding with Intel. 



CRs and WFs comments collection
Draft CR on Power imbalance requirements for NR V2X
	CR number
	Comments collection

	R4-2103818
	LG: RMC table need to be aligned with other test cases as commented in the RMC table for PSSCH test case.
The section number and structure should be revised. Please see e-mail thread “[98e][318] V2X_Demod_Part1 - Spec structure”
RMC naming also should be added.
The parameters [2nd SCI configuration / PSFCH periodicity / mintimeGapPSFCH] is needed to move from RMC table to test parameters table.

	
	

	
	



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

	R4-2103819
	

	
	

	
	



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

	R4-2103820
	

	
	

	
	



Summary on 2nd round
	CR/TP/LS/WF number
	T-doc Status update recommendation  

	R4-2103818
	To be endorsed

	R4-2103819
	To be approved

	R4-2103820
	To be revised to capture conclusion from GTW. Revised version is to be approved.



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

	R4-2100408
	CATT
	Proposal 1: Configure 15 PRB sub-channel size for HARQ buffer soft combining test.
Proposal 2: Configure MCS 28 for HARQ buffer soft combining test.

	R4-2100410
	CATT, GOHIGH
	Simulation results of multiple link demodulation test cases based on the simulation assumptions

	R4-2100629
	Qualcomm, Inc.
	Observation 1: Peak MCS with all first Tx failed is not a likely scenario happened in practice.
Observation 2: Since no capability defined for HARQ buffer size, the NR HARQ soft combing test is different from LTE soft buffer test.
Proposal 2: Set MCS 13 for HARQ processes test.

	R4-2100630
	Qualcomm, Inc.
	Draft CR: Introduction of HARQ buffer soft combining requirements for NR V2X

	R4-2101238
	Intel Corporation
	Proposal 1: Use the following simulation assumptions for Rel-16 V2X HARQ soft buffer combing test:
· Sub-channel size: 10 PRBs
· MCS 28
· 2nd stage SCI configuration: β = 2.5
· SNR 14 dB

	R4-2101359
	Huawei, HiSilicon
	Proposal 1: Add the following test to verify UE support receive 48 HARQ processes per slot:
” For verification of n48, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel. The next 17 UEs transmit signal one by one circularly for every slot and in the second subchannel”
Proposal 2: Consider 600Hz frequency offset and 12Ts time offset at receiving offset at Rx side for simulation alignment. 
Observation 1: Imperfect synchronization has very subtle impact on performance for cases with n32, n48, n64.
Proposal 3: Define only one requirement for different UEs supporting different maximum receiving HARQ processes.
Proposal 4: Use 10 sub-channel size.
Proposal 5: Use MCS 28 for soft buffer test.
Observation 2: For MCS=28, the BLER for 2nd SCI is lower than 10-4 when SNR larger than 8dB which is required SNR for soft buffer test. For MCS=13, the BLER for 2nd SCI is lower than 10-5 when SNR larger than 1dB which is required SNR for soft buffer test.
Proposal 6: It is feasible to use Payload = 35 Bits,  = 2.5 for soft buffer test.



Open issues summary
Issue 2-1: Test design for UE supporting n48 HARQ processes
· Proposals
· Option 1 (Huawei, QC, MTK, Intel, CATT): Add the following test to verify UE support receive 48 HARQ processes per slot: “For verification of n48, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel. The next 17 UEs transmit signal one by one circularly for every slot and in the second subchannel”
· Recommended WF
· Collect comments on option above.

Issue 2-2: Sub-channel size
· Proposals
· Option 1 (CATT): 15 PRBs
· Option 2 (Intel, Huawei, QC, MTK, CATT): 10 PRBs
· Recommended WF
· Collect comments on options above

Issue 2-3: MCS
· Proposals
· Option 1 (CATT, Intel slight preference, Huawei, MTK slight preference, CATT): MCS 28
· Option 2 (QC, MTK, Intel): MCS 13
· Recommended WF
· Collect comments on options above.

Issue 2-4: SCI format 2-A configuration
· Proposals
· Option 1 (Intel, Huawei, QC, CATT)
· Payload = 35 Bits
·  = 2.5
· Recommended WF
· Check whether Option 1 is acceptable for all interested companies

Issue 2-5: Rx assumptions for simulation alignment
· Proposals
· Option 1 (Huawei): Consider 600Hz frequency offset and 12Ts time offset at receiving offset at Rx side
· Option 2 (QC, MTK, CATT): Use TO and FO equal to 0.
· Option 3 (Intel): Leave it up to individual company assumptions.
· Recommended WF
· Collect comments on option above

Issue 2-6: SNR for requirements definition
· Proposals
· Option 1 (Intel): 14 dB for MCS 28
· Recommended WF
· Postpone this discussion and come back after Issue 2-3 is resolved and after collection of alignment results

Issue 2-7: How to define the requirements for different supported max number of HARQ process
· Proposals
· Option 1 (Huawei, QC, Intel, CATT): One set of performance requirements based on the results of n64
· Recommended WF
· Depend on the discussion on Issue 2-5 and the performance difference among different max number of HARQ process

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

	Huawei, HiSilicon
	Issue 2-1: Test design
According to TS 38.331, capability that UE can support maximum number of receiving HARQ process: 
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But according to the WF agreed in last meeting, n48 is missing, we added this case to keep consistent with core specification.
Issue 2-2: Sub-channel size
Slightly prefer option 2. From our simulation results, imperfect synchronization has little effect on performance for different HARQ process if 10 RB sub-channel size is used, so only one set of requirement can be defined for supported different number of HARQ process. If we use 15 RBs sub-channel size, ICI impact should be evaluated whether it is feasible to define one set of requirements for different supported HARQ processes.
Issue 2-3: MCS
Option 1
Based on our simulation results, the performance difference between first transmission and second transmission is 3~4 dB for MCS 13 and 9dB for MCS 28. The test purpose is to make all first transmissions fail and 95% 2nd transmission pass the test. Obviously, MCS 28 is more feasible since performance gap is more obvious between 1st transmission and 2nd transmission.
Issue 2-4: SCI format 2-A configuration
Option 1.
Based on our simulation results, option 1 is feasible.
Issue 2-5: Rx assumptions for simulation alignment
Option 1.
We can’t control the CFO and CTO at receiving side. Therefore, imperfect synchronization should be considered for simulation alignment.
Issue 2-6: SNR for requirements definition
The averaged impairments results from all interesting companies should be taken into account.
Issue 2-7: How to define the requirements for different supported max number of HARQ process
Option 1
Based on our simulation results, there are only 0.2dB performance gap between n16 (without ICI) and n64 (Maximum ICI) (If Option1 in issue 2-5 is agreed), hence only one set of requirements for different supported max number of HARQ processes could be defined.  Meanwhile, considering definition of the minimum requirements, we propose to define the performance requirements based on the results of n64

	QC
	Issue 2-1:
Option 1 is good
Issue 2-2:
Support option 2
Issue 2-3:
Support option 2
As we explained in our contribution, option 1 is not a practical scenario where HARQ buffer is used. Since almost all the TBs are failed in first Tx and pass only at second Tx, UE can easily achieve better throughput when slightly lower MCS is transmitted with successful decoding for first Tx. Hence peak MCS is not practical scenario for this test setup, in AWGN gNB is expected to slightly lower MCS, which can pass first Tx, from peak MCS, to enhance network throughput.
Simulation results from other companies show a 3-4dB gap between first and second Tx for MCS 13, which is smaller than MCS 28 case but is sufficient, since RAN4 typically has span range of 2.5dB, which is smaller than the gap.
Issue 2-4:
Option 1 is good.
Issue 2-5:
We don’t agree with option 1, TO and FO should both be 0. This is a capability test, test purpose is to verify if UE can support that many HARQ processes. Effect of TO/FO should be tested in single link test, not capability test
Issue 2-6:
Agree to postpone the discussion
Issue 2-7:
Agree with one set of performance requirement. Number of HARQ processes supported shouldn’t affect performance given that the channel is AWGN.

	MTK
	Issue 2-1:
Support this proposal for adding n48 HARQ process case.
Issue 2-2:
Support option 2.
As compromised in single link test case configuration, unified sub-channel structure is more preferable.
Issue 2-3:
Slightly prefer option 1, but open with option 2.
Issue 2-5:
Not support Option 1.
We have the similar view with QC, it doesn’t need to introduce the CFO/CTO for HARQ buffer soft combining test since we have agreed that the main test purpose is to verify HARQ buffer combining in last RAN4 meeting.
Issue 2-6:
Support Recommended WF and postpone this discussion.

	Intel
	Issue 2-1: Test design for UE supporting n48 HARQ processes
Option 1 is fine for us.
Issue 2-2: Sub-channel size
Support Option 2 because it is the most typical configuration for 20 MHz CBW and 30 kHz SCS.
Issue 2-3: MCS
Option 1 and 2 are fine for us. Same time, option 1 is slightly preferred because it has the higher gap between performance with and without soft combining.
Issue 2-5: Rx assumptions for simulation alignment
We think that is up to each company which assumptions are considered for results preparation (i.e. similar to procedures which are consider for all other WI). Therefore, we prefer not to define any certain assumptions for Rx part.
Issue 2-7: How to define the requirements for different supported max number of HARQ process
Support Option 1. Requirements will be defined for AWGN conditions. Therefore, we don’t expect big performance difference for scenarios with different number of HARQ process.

	CATT
	Issue 2-1: Test design for UE supporting n48 HARQ processes
Support option 1.
Issue 2-2: Sub-channel size
We propose option 1 because 15PRB sub-channel size enables higher spectral efficiency when three sub-channels are occupied for n64 case. Nevertheless, we can accept option 2 as well.
Issue 2-3: MCS
Support option 1.
Issue 2-4: SCI format 2-A configuration
Support option 1.
Issue 2-5: Rx assumptions for simulation alignment
Prefer to not consider CFO and TO for HARQ buffer soft combining test.
Issue 2-6: SNR for requirements definition
Support the recommended WF.
Issue 2-7: How to define the requirements for different supported max number of HARQ process
Support Option 1. Based on our simulation results, no obvious performance difference is observed for different supported maximum number of HARQ process.



CRs comments collection
	CR number
	Comments collection

	R4-2100630
	Intel: Based on our understanding, information about Noc can be removed from test configuration because this information is defined in Section 4.4.3 of 38.101-4 and applicable to all requirements in the specification.

	
	

	
	



Summary for 1st round 
Open issues 
	Status summary 

	Agreements
Issue 2-1: Test design for UE supporting n48 HARQ processes
· Add the following test to verify UE support receive 48 HARQ processes per slot: “For verification of n48, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel. The next 17 UEs transmit signal one by one circularly for every slot and in the second subchannel”
Issue 2-2: Sub-channel size
· 10 PRBs
Issue 2-4: SCI format 2-A configuration
· Payload = 35 Bits
·  = 2.5
Issue 2-7: How to define the requirements for different supported max number of HARQ process
· One set of performance requirements based on the results of n64

Issues for discussion in the 2nd round
Issue 2-3: MCS
· Option 1 (CATT, Intel slight preference, Huawei, MTK slight preference): MCS 28
· Option 2 (QC, MTK, Intel): MCS 13
Issue 2-5: Rx assumptions for simulation alignment
· Option 1 (Huawei): Consider 600Hz frequency offset and 12Ts time offset at receiving offset at Rx side
· Option 2 (QC, MTK, CATT): Use TO and FO equal to 0.
· Option 3 (Intel): Leave it up to individual company assumptions.




CRs
	CR number
	CRs/TPs Status update recommendation  

	R4-2100630
	To be further discussed to collect more comments



Discussion on 2nd round
Open issues 
Issue 2-3: MCS
· Proposals
· Option 1 (CATT, Intel slight preference, Huawei, MTK slight preference): MCS 28
· Option 2 (QC, MTK, Intel): MCS 13
· Recommended WF
· Use MCS 20 which is in middle between two options
· If no consensuses can be reached, then suggest leave it open and decide in the next meeting based on simulation alignment results for MCS 13, 20 and 28.
Issue 2-5: Rx assumptions for simulation alignment
· Proposals
· Option 1 (Huawei): Consider 600Hz frequency offset and 12Ts time offset at receiving offset at Rx side
· Option 2 (QC, MTK, CATT): Use TO and FO equal to 0.
· Option 3 (Intel): Leave it up to individual company assumptions.
· Recommended WF
· Collect more views from interested companies
· If no consensuses can be reached, then suggest to leave it open and decide in the next meeting based on simulation alignment results for Option 1 and Option 2.

	Company
	Comments collection

	QC
	Issue 2-3
We haven’t seen comments for our two arguments posed in first round:
1. MCS 28 with first Tx all failure and passed with 5% BLER in second round is not a practical scenario
2. MCS 13 gap between first Tx pass and ReTx pass is smaller but sufficient for span typically considered in RAN4
We understand that the majority view is MCS 28, hence we are open to further technical discussion to proceed.
Issue 2-5
Same stand and argument as first round, this is capability test, TO/FO should be 0.

	Intel
	Issue 2-3: MCS
Any option is fine for us, because, based on our analysis, it is possible to verify HARQ combining either for MCS 13 or MCS 28. Same time, we also expect that HARQ combining can be verified for MCS 20.
Issue 2-5: Rx assumptions for simulation alignment
Based on our understanding, the concern from HW is that during the testing you can control the TO/CFO values at Tx side only. Same time, CFO and TO error at Rx side of the DUT is up to implementation and, in the worst case, CFO error is 0.1 PPM and TO error is 12 Ts. Therefore, probably it is better to check the CFO and TO error at Rx side on PSSCH performance for soft buffer test. Probably, in the next meeting, companies can bring results for both cases and we will define requirements under assumption that DUTs with ideal synchronization and DUTs with the worst sync quality can be verified.

	Huawei, HiSilicon
	Issue 2-3: MCS
Prefer MCS 28.
Firstly as observed from simulation results, there is larger performance gap between 1st and 2nd transmission, MCS 28 is easier to distinguish UE behavior for combing from our point of view.
Another aspects, MCS 28 requires larger buffer size compared to MCS 13, also UE that passes the soft combining test with MCS 28 can definitely pass the test with MCS13.
Issue 2-5: Rx assumptions for simulation alignment
If company cannot reach common understanding about this issue, we are OK with recommended WF to leave it open and decide it in next meeting based on company’s evaluations.
We think that Intel correctly understood our concern. Our concern is ICI caused by imperfect synchronization. If companies provide the simulation results with different FO/TO or different assumptions, simulation results may be not well aligned. Simulation results in our contribution shows that 0.91dB gap can be observed between cases with option 1 and option 2 when HARQ number processes is n64. 
Our understanding about the general simulation assumption reach in R4-2012758 in RAN4#96-e meeting:
· TO and FO
· Tx UE side
· FO: 0.1ppm for GNSS
· TO: 12Ts for GNSS
        0 if Tx UE is used as SyncRefUE, otherwise 8Ts
· TO/FO are values with respect to sync source reference timing/frequency 
· Rx UE side  	
· FO: 0.2ppm for GNSS
       0.1ppm for SyncRefUE
· TO: 24Ts for GNSS 
       8Ts (30kHz SCS) for SyncRefUE
· TO/FO are values with respect to Tx UE timing/frequency
· TO/FO are sum of TO/FO from Tx UE and TO/FO for Rx UE itself
Company can do the simulation based on the above common assumptions for alignment, but they are not explicitly captured in the specification at last.
For the proposal from Intel “we will define requirements under assumption that DUTs with ideal synchronization and DUTs with the worst sync quality can be verified”, it means that the performance requirements based on ideal synchronization will require high UE processing capability on FO/TO, but in fact the ICI cannot be avoided for DUTs, especially for multi-link cases.

	MTK
	Issue 2-3: MCS
As commented in 1st round, these two options are fine for us.
Issue 2-5: Rx assumptions for simulation alignment
We keep the same view as 1st round discussion, it doesn’t need to introduce the CFO/CTO for HARQ buffer soft combining test since we have agreed that the main test purpose is to verify HARQ buffer combining in last RAN4 meeting.

	CATT
	Issue 2-3: MCS
Prefer option 1.
Issue 2-5: Rx assumptions for simulation alignment
Prefer option 2. Also we are ok with the recommended WF if no consensus achieved.



CRs
	CR number
	CRs/TPs Status update recommendation  

	R4-2100630
	LG: RMC naming should be also updated.

	
	Intel:
· Divide Note 1 into several notes to improve reading (we also suggest wording change to align all notes)
· Note 1: When n = 16 or 24, 16 or 24 sidelink UEs should transmit one by one circularly for every slot. 
· Note 2: When n=32, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel and the 32nd UE transmits signal in the first same slot as the first UE but and in the second subchannel.
· Note 3: When n=48, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel, the next 17 UEs transmit signal one by one circularly for every slot and in the second subchannel.
· Note 4: When n=64, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel, the next 31 UEs transmit signal one by one circularly for every slot and in the second subchannel, the last 2 UEs transmit signal one by one circularly for every slot in the same slot as the first two UEs but and in the third subchannel.
· Update for Note 2
· Note 2: n is the number of HARQ process UE can support (based on IE harq-RxProcessSidelink)
· ue-CategorySL-C-RX is not required for NR V2X. It was only used for LTE V2X.

	
	Moderator (Intel): we don’t have conclusion of MCS for this test yet. Therefore, I suggest to put TBD for modulation format, TBS, CRC and number of Binary channel bits.

	
	QC:
Few changes compared to previous version:
1.	Fix table reference in the text
2.	Add TBD to RMC as moderator suggested
3.	Add square bracket to frequency and timing offset: from WF, Huawei expressed concern on it, hence we keep them in square bracket
4.	Add PSFCH resource period, as it is agreed in WF
5.	Add square bracket to Time gap between initial transmission and retransmission: currently it specified as n = number of HARQ processes UE can support. However, based on Note one, it seems like this number is equal to n only when n = 16,24. For the rest, this is 31. Comments are welcome on this, we can capture this in WF if conclusion is reached.
Our opinion on this below:
If n = 16,24
Time gap between initial transmission and retransmission =n.
If n >= 32
Time gap between initial transmission and retransmission = 31
But note 1 in this case has to be modified as:
“When n = 16 or 24, sidelink UEs transmit one by one circularly for every slot; when n=32, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel and the 32nd UE transmits signal in the first slot  and in the second subchannel; when n=48, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel, the next 17 UEs transmit signal one by one circularly in first 17 slots and in the second subchannel; when n=64, first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel, the next 31 UEs transmit signal one by one circularly for every slot and in the second subchannel, the last 2 UEs transmit signal one by one circularly for first 2 slots in the third subchannel.”



Summary on 2nd round
	CR/TP/LS/WF number
	T-doc Status update recommendation  

	R4-2103980
	To be endorsed



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

	R4-2100408
	CATT
	Proposal 5: Configure 20MHz CBW/30kHz SCS for PSFCH decoding capability test.
Proposal 6: Configure one sub-channel for full channel bandwidth for PSCCH/PSSCH decoding capability test.

	R4-2100410
	CATT, GOHIGH
	Simulation results of multiple link demodulation test cases based on the simulation assumptions

	R4-2100629
	Qualcomm, Inc.
	Proposal 4: Set 40MHz channel bandwidth and 10 subchannels for PSFCH detection capability test.

	R4-2100662
	LG Electronics Inc.
	Proposal 3: Use 30MHz or 40MHz channel bandwidth configuration to perform test for all UE capability under the same conditions for PSFCH decoding capability test.

	R4-2101239
	Intel Corporation
	Proposal 1: Use the following simulation assumptions for Rel-16 V2X PSFCH decoding capability test
· CBW/SCS configuration: 40 MHz/30 kHz
· Number of sub-channels: 10

	R4-2101360
	Huawei, HiSilicon
	Draft CR: Introduction of PSFCH decoding capability requirements for NR V2X

	R4-2101361
	Huawei, HiSilicon
	Proposal 1: Use 20MHz for PSFCH decoding capability test.
Observation 1: When no external noise is input (SNR is infinite), the probability of ACK miss for 2 CS pairs multiplexed and 1 CS pair are close to 0.
Proposal 2: It is feasible to use 2 CS pairs multiplexed for PSFCH decoding capability test.



Open issues summary
Issue 3-1: CBW/SCS
· Proposals
· Option 1 (CATT, Huawei): 20 MHz, 30 kHz
· Option 2 (QC, LGE, Intel): 40 MHz, 30 kHz
· Option 3 (LG): 30 MHz, 30 KHz
· Recommended WF
· Collect comments on options above with detailed description of UE capability

Issue 3-2: Resource pool configuration
· Proposals
· Option 1 (CATT, HW): 1 sub-channel with full BW allocation
· Option 2 (QC, Intel): 10 subchannels of size 10 PRBs (for 40 MHz/30kHz case)
· Recommended WF
· Collect comments on options above taking into account discussion on Issue 3-1
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments collection

	Huawei, HiSilicon
	Issue 3-1: CBW/SCS
The number of PSFCH resource that the UE can receive in a slot: {n5, n15, n25, n32, n35, n45, n50, n64}
[bookmark: OLE_LINK27][bookmark: OLE_LINK29][bookmark: OLE_LINK30]Some companies concern that 20MHz bandwidth will lead to the situation that 2 CS pairs are multiplexed on one RB for psfch-RxNumber=64 and the performance maybe impact and evaluation is needed, actually this test is conducted under static channel without external noise, no issue for UE to decode the PSFCH during the testing; Also if we use 40MHz to verify other number of psfch-RxNumber than n64, it will cause serious waste of resources. For example, only 5RBs are effectively used for verification of psfch-RxNumber=5 but with total number of 106 RBs used during the testing.
Issue 3-2: Resource pool configuration
Prefer Option 1 that is applicable for different channel bandwidth.

	QC
	Issue 3-1:
We support option 1. Since this is capability test, it is preferred to verify UE can handle maximum number of PSFCH spread out across the entire maximum possible BW. 
For Huawei’s comment above, we don’t see why larger configured BW with smaller number of PSFCH Rx capability is a waste of resources, since BW configuration is not based on PSFCH Rx capability.
Issue 3-2:
We support option 2, same reason as issue 3-1.

	LG
	Issue 3-1: CBW/SCS
Support option 2. To test all UE capability for PSFCH decoding under the same condition, 30MHz or 40MHz CBW with 30kHz SCS is reasonable. 

	Intel
	Issue 3-1: CBW/SCS
Support Option 2, because it allows to simplify test setup. Also, based on our understanding, 40 MHz is mandatory for UE which support bands with PC5 which include 40 MHz CBW.
Issue 3-2: Resource pool configuration
Support Option 2, because configuration with multiple sub-channels is more typical for scenarios with multiple PSFCHs.

	CATT
	Issue 3-1: CBW/SCS
Prefer option 1. Based on our simulation results, there is no evident performance difference between one PRB with one PSFCH transmission and two PSFCH transmissions. So it is slightly preferred to configure 20MHz CBW/30kHz SCS for PSFCH decoding capability test. We can introduce 40MHz CBW for PSSCH/PSCCH decoding capability test.
Issue 3-2: Resource pool configuration
Prefer option 1 also open to option 2.



CRs comments collection
	CR number
	Comments collection

	R4-2101360
	LG: need to revise the title of sub-section (11.1.X)

	
	Intel: Based on our understanding, information about Es can be removed, because it is defined in Section 4.4.4 and applicable to all requirements in TS.

	
	



Summary for 1st round 
Open issues 
	Status summary 

	No agreements in the first round
Issues for discussion in the 2nd round
Issue 3-1: CBW/SCS
· Option 1 (CATT, Huawei): 20 MHz, 30 kHz
· Option 2 (QC, LGE, Intel): 40 MHz, 30 kHz
· Option 3 (LG): 30 MHz, 30 kHz
Issue 3-2: Resource pool configuration
· Option 1 (CATT, HW): 1 sub-channel with full BW allocation
· Option 2 (QC, Intel): Multiple subchannels of size 10 PRBs (i.e. 10 for 40 MHz case, 7 for 40 MHz case, 5 for 20 MHz case)




CRs
	CR number
	CRs/TPs Status update recommendation  

	R4-2101360
	To be further discussed to collect more comments



Discussion on 2nd round
Open issues 
Issue 3-1: CBW/SCS
· Proposals
· Option 1 (CATT, Huawei): 20 MHz, 30 kHz
· Option 2 (QC, LGE, Intel): 40 MHz, 30 kHz
· Option 3 (LG): 30 MHz, 30 KHz
· Recommended WF
· Use Option 3 as compromise solution
· Check views from interested companies on Option 3

Issue 3-2: Resource pool configuration
· Proposals
· Option 1 (CATT, HW): 1 sub-channel with full BW allocation
· Option 2 (QC, Intel): Multiple subchannels of size 10 PRBs (i.e. 10 for 40 MHz case, 7 for 30 MHz case, 5 for 20 MHz case)
· Recommended WF
· Check whether Option 2 is acceptable?

	Company
	Comments collection

	QC
	Issue 3-1
Prefer option 2.
In topic 4, companies expressed concerns on adding one unique test setup for just one test. Therefore, option 1 which requires CS multiplexing may not be considered. We still prefer option 2 since it’s with maximum bandwidth, but open to discuss option 3
Issue 3-2
Prefer option 2.

	Intel
	Issue 3-1: CBW/SCS
Prefer Option 2 or 3 because it allows to ensure same propagation conditions for all PSFCH channels in the test.
Issue 3-2: Resource pool configuration
Support Option 2.

	LG
	Issue 3-1: CBW/SCS
Prefer option 2 or 3 as commented in 1st round. The same test condition should be considered. 

	Huawei, HiSilicon
	[bookmark: OLE_LINK7]Issue 3-1: CBW/SCS
To move forward, we can compromise to option 2 if companies have concern on introduction of cases with 2 CS pair multiplexing, in such case, maximum bandwidth 40MHz is covered in this case, we would like to prefer to choose Option 2 for Issue 4-1/2 to focus on the key testing point instead of the channel bandwidth.
Issue 3-1: Resource pool configuration 
Prefer Option 1. Mapping procedure between PSFCH resource and PSSCH is simpler (All RBs for PSFCH transmission are corresponding to one subchannel), but we don’t have strong views.

	CATT
	Issue 3-1: CBW/SCS
We can accept option 2 as well.
Issue 3-2: Resource pool configuration
Option 2 is ok with us.



CRs
	CR number
	CRs/TPs Status update recommendation  

	R4-2101360
	LG:
▪	Even though we have open issue, the section number and structure should be revised. Please see e-mail thread “[98e][318] V2X_Demod_Part1 - Spec structure”
▪	Isn’t RMC table needed?
▪	Title for test case should be revised (Power imbalance performance with two links  PSFCH decoding capability test)

	
	Intel:
o	Parameter “Active cell(s)” is not needed
o	“PSFCH resource allocation” should be TBD, because we don’t have official agreement on it yet.
o	“Test metric” should be part of table with Minimum requirement
o	“Es” can be removed from Table 11.1.9-2, because it is defined in General section of TS
o	“Resource pool configuration” parameter is missing from Table 11.1.9-1
o	Tables numbering should be 11.1.9.1.1-1 and 11.1.9.1.1-2



Summary on 2nd round
	CR/TP/LS/WF number
	T-doc Status update recommendation  

	R4-2103981
	To be endorsed



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

	R4-2101065
	MediaTek inc.
	[bookmark: _Ref54079369]Proposal 8: 40MHz CBW should be configured for PSCCH/PSSCH decoding capability test.
[bookmark: _Ref61444976]Proposal 9: Not to verify 2*floor(NRB /10 RBs) capability for PSCCH/PSSCH decoding capability test.
[bookmark: _Ref61444977]Proposal 10: Configure PSFCH within every slot in PSCCH/PSSCH decoding capability test.

	R4-2100408
	CATT
	Proposal 3: To verify the worst case of PSCCH/PSSCH decoding capability test, the maximum CBW 40MHz is proposed to be tested.
Proposal 4: Configure PSFCH with 1 periodicity for PSCCH/PSSCH decoding capability test.

	R4-2100410
	CATT, GOHIGH
	Simulation results of multiple link demodulation test cases based on the simulation assumptions

	R4-2100629
	Qualcomm, Inc.
	Observation 3: UE passing PSCCH and PSSCH decoding capability test with 40MHz is expected to fulfill the corresponding requirement with bandwidth reduced to 20MHz.
Observation 4: All the channel bandwidth options in a band have to be mandatorily supported by an SL UE, if the UE declares the support of the band.
Observation 5: The capability test is supposed to verify UE decoding capability for the maximum bandwidth among the bands it supports, instead of verify UE decoding capability of a particular deployment scenario.
Proposal 3: Set 40MHz channel bandwidth for PSCCH and PSSCH decoding capability test.

	R4-2100662
	LG Electronics Inc.
	Observation: depending on capability of psfch-TxNumber, PSFCH feedback cannot be used for PSCCH/PSSCH decoding capability test.
Proposal 2: Select one alternative for PSCCH/PSSCH decoding capability test
· Alt1: use AT command for only PSCCH/PSSCH decoding capability test
· Alt2: use PSFCH feedback for PSCCH/PSSCH decoding capability test and introduce different test configuration depending on capability of psfch-TxNumber

	R4-2101240
	Intel Corporation
	Proposal 1: Use 40 MHz CBW for Rel-16 V2X PSCCH/PSSCH decoding capability test
Proposal 2: Do not verify pscch-RxSidelink = 2*floor(NRB /10 RBs) capability in Rel-16 V2X PSCCH/PSSCH decoding capability test
Proposal 3: Don’t configure PSFCH feedback and use AT commands for Rel-16 V2X PSCCH/PSSCH decoding capability test

	R4-2101362
	Huawei, HiSilicon
	Draft CR: Introduction of PSSCH/PSCCH decoding capability requirements for NR V2X

	R4-2101363
	Huawei, HiSilicon
	Proposal 1: Only test 20MHz bandwidth.
Proposal 2: Set PSFCH periodicity to 1.
Proposal 3: Not to verify 2*floor(NRB /10 RBs) capability



Open issues summary
Issue 4-1: CBW/SCS
· Proposals
· Option 1 (CATT, QC, Intel, LG): 40 MHz, 30 kHz
· Option 2 (Huawei): 20 MHz, 30 kHz
· Option 3 (LG, Huawei as compromise, MTK): 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.
· Recommended WF
· Collect comments on options above with detailed description of UE capability

Issue 4-2: PSFCH configuration
· Proposals
· Option 1 (MTK, CATT, Huawei): Set PSFCH periodicity to 1.
· Option 2 (LGE, Intel, QC): Use AT command for only PSCCH/PSSCH decoding capability test
· Option 3 (LGE): Use PSFCH feedback for PSCCH/PSSCH decoding capability test and introduce different test configuration depending on capability of psfch-TxNumber
· For example, 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.
· Recommended WF
· Collect comments on options above

Issue 4-3: Verification of 2*floor(NRB /10 RBs) capability
· Proposals
· Option 1 (MTK, Intel, Huawei, QC, LG, CATT): Not to verify 2*floor(NRB /10 RBs) capability
· Recommended WF
· Check whether Option 1 is acceptable for all interested companies?

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

	Huawei, HiSilicon
	[bookmark: OLE_LINK36]Issue 4-2: CBW/SCS
Considering the test of psfch-TxNumber =n16, CBW 40MHz should be used with floor(NRB /10 RBs) capability. We can compromise to option 3 of 40MHz for psfch-TxNumber =n16; 20MHz for psfch-TxNumber =n8 and 10MHz for psfch-TxNumber =n4. Thus UE supporting different number of psfch-TxNumber can be tested based on UE capability.
Issue 4-3: Verification of 2*floor(NRB /10 RBs) capability
We support Option 1.

	QC
	Issue 4-1
We support option 1. We don’t see how UE can declare support of n47 but not 40MHz in n47, this has been verified in previous meeting that when UE declares support of n47, it must support 40MHz. If PSFCH Tx capability is a concern, AT command can be used. Since 50MHz is left in n47, it is possible that 40MHz CBW being allocated.
Issue 4-2
We support option 2.
For option 3, the PSCCH capability testing depends on the capability of PSFCH Tx, but feedback is not necessary to be configured for all transmission, therefore, bundling PSCCH/PSCH capability test with PSFCH Tx capability is problematic.
Issue 4-3
Option 1 is good.

	LG
	Issue 4-1: CBW/SCS, Issue 4-2: PSFCH configuration
Depending on capability of psfch-TxNumber, channel bandwidth configuration can be different.
For example, 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.
Otherwise, RAN4 needs to consider AT command for this test. 
Issue 4-3: Verification of 2*floor(NRB /10 RBs) capability
Support option 1, but 2*floor(NRB /10 RBs) capability can be discussed in future release. 

	MTK
	Issue 4-1/ Issue 4-2
From our understanding, the current specification doesn’t define UE dedicated signalling to inform UE which channel bandwidth should be supported. Besides, we have agreed that PSFCH feedback instead of AT commands can be used to test NR V2X UE’s performance. In order to unify the test procedure, we don’t support use AT commands in this case. Considering the concern from other companies about PSFCH capability, LG’s suggestion can be as a baseline and further discuss.
Issue 4-3
Support Option 1.

	Intel
	Issue 4-1: CBW/SCS
Support Option 1, because based on our understanding, 40 MHz CBW is mandatory in case UE support PC5 bands.
Issue 4-2: PSFCH configuration
Support Option 2, because it is the only way to verify PSCCH/PSSCH decoding capability for the large CBW configuration which is the main target of this test. If Option 3 will be considered, then we will have dependency on psfch-TxNumber capability and we will not be able to verify PSCCH/PSSCH decoding capability fully for DUTs with n4 or n8 capability.

	CATT
	Issue 4-1: CBW/SCS
Support option 1. Configure 40MHz is to verify the worst case of PSCCH/PSSCH decoding capability test. If 40MHz CBW/30kHz SCS could pass the test, the performance of 20MHz CBW/30kHz SCS can be guaranteed.
Issue 4-2: PSFCH configuration
Prefer option 1 and open to further discuss option 3.
Issue 4-3: Verification of 2*floor(NRB /10 RBs) capability
Support option 1.



CRs comments collection
	CR number
	Comments collection

	R4-2101362
	QC: Come back after all issues are agreed

	
	LG: need to revise the title of sub-section (11.1.X)

	
	Intel: Based on our understanding, information about Es can be removed, because it is defined in Section 4.4.4 and applicable to all requirements in TS.



Summary for 1st round 
Open issues 
	Status summary 

	Agreements
Issue 4-3: Verification of 2*floor(NRB /10 RBs) capability
· Not to verify 2*floor(NRB /10 RBs) capability in Rel-16 V2X

Issues for discussion in the 2nd round (based on GTW discussion)
· Further discuss the feedback mode for PSCCH/PSSCH decoding capability test:
· Option1: AT command and 40 MHz, 30 kHz. 
· 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.
· Further check with TE vendors to get their feedback regarding feasibility and test complexity.




CRs
	CR number
	CRs/TPs Status update recommendation  

	R4-2101362
	To be further discussed to collect more comments



Discussion on 2nd round
Open issues 
Issue 4-1/2: CBW and feedback configuration
· Proposals
· Option 1: AT command and 40 MHz
· Option 2: 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 (new): 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
· Recommended WF
· Check companies views on options above

	Company
	Comments collection

	QC
	Option 3 is the compromised option we propose and support. Add a few clarifications:
1. If PSFCH Tx >= 10, no priority has to be specified
2. Single test is defined only, just specified different PSSCH priorities for UE’s with different PSFCH Tx capabilities
3. From statistical perspective, assuming that the testing process is stationary, extending testing time by 1.25x (PSFCH Tx capability = 8) or 2.5x (PSFCH Tx capability = 4) to collect BLER is equivalent to 1x testing time (PSFCH Tx capability = 16) to collect BLER.

	Intel
	Support Option 1. As compromise we can consider Option 3.
One comment for Option 3 is that, in comparison to Option 1, we cannot guaranty/verify that UE makes decoding of all PSSCH per slot if PSFCH Tx capability = 4 or 8. After decoding of all PSCCHs, UE can decode 4 or 8 PSSCHs, send PSFCHs and skip decoding of the rest 6 or 2 PSSCHs.
In figure below we provide the illustration of our comment for scenario with PSFCH Tx capability = 4
[image: ]
Blue PSSCHs are PSSCHs with high priority, Grey PSSCHs are PSSCHs with low priority. In slot N we can verify that UE makes decoding of PSSCHs 0,1,2,3 and we cannot guaranty if UE makes decoding of PSSCHs 4-9, because we don’t have feedback. In slot N+1 we can verify that UE makes decoding of PSSCHs 0,2,4,5…
If Option 3 will be used, then, based on our observation above, we suggest to rename the test as “PSCCH decoding capability test”. Same time, it is fine for us, because we plan to verify “pscch-RxSidelink, which indicates the number of PSCCH that the supports for reception in a slot” (based on 38.306). 
---------- 02-02-21 -----------
Several updates on our view for each option:
· Option 1 allows to verify both PSCCH and PSSCH decoding capability for the largest V2X CBW, which, based on our understanding, is the main scenarios for verification of this feature.
· Option 2 allows to fully verify PSCCH and PSSCH decoding capability only for UEs with PSFCH Tx capability = 16
· Option 3 allows to verify PSCCH decoding capability for the largest V2X CBW for all UEs. Same time, PSSCH decoding capability can be verified capability only for UEs with PSFCH Tx capability = 16. However, capability, which we are going to verify in this test, is pscch-RxSidelink. Therefore, we assume that the main test purpose (i.e. PSCCH decoding capability) can be met for UEs with different PSFCH Tx capability for this option.
In summary, we support Option 1 (first priority) or Option 3 (second priority), but we don’t support Option 2, because, based on our understanding, it does not allow to verify PSCCH decoding capability for all UEs with different PSFCH Tx capability.
--------- 02-02-21 Update 2 -------
To Huawei: We think that testing of 40 MHz is more important for PSCCH/PSSCH decoding capability test rather than for PSFCH decoding capability, because PSFCH decoding capability can be fully verified for any CBW configuration (there was only issue with test configuration for scenarios with 20 MHz case). Same time, based on our understanding, PSCCH/PSSCH decoding capability can be fully verified only for 40 MHz CBW, because 40 MHz CBW is mandatory for UE supported band n47 or/and n38. Therefore, we need to verify that UE supports decoding of 10 PSCCH to meet the test purpose, which is not possible for Option 2 in case PSFCH Tx capability is not equal to 16.
As for Option 3, we think that TE can calculate BLER only for PSCCHs/PSSCHs for which we have feedback. Requirements will be defined for static propagation condition without noise. If UE has issue with decoding of PSCCH/PSSSCH in one or several sub-channels in one slot, then same issue will be observed for all slots. During the test, feedback will be received for PSCCH/PSCCH in all sub-channels, because priority will be changing from slot to slot.
To All: For Option 3 we can verify that UE makes simultaneous decoding of 10, 8 or 4 PSCCHs/PSSCHs. Also, with very high probability, we can expect that UE makes simultaneous decoding of 10 PSCCHs. 
Same time, for Option 2, we can verify decoding of 10, 5/7 or 2 PSCCHs/PSSCHs and we can’t expect that UE with PSFCH Tx capability not equal to 16 is capable to make simultaneous decoding of 10 PSCCHs.

	LG
	For option 3, we have similar concern as Intel commented. This test is to verify PSCCH/PSSCH decoding capability given CBW and SCS. Basically, we believe that normal UE behavior is to decode all PSSCH even if PSFCH Tx capa is limited. However, we cannot guarantee the UE behavior since some PSFCH feedback could be dropped when the number of decoding PSSCH is larger than PSFCH Tx capa according to RAN1 specification. The best way to verify this test is to use AT command, but to respect previous RAN4 agreement to use PSFCH feedback in the test, option 2 can be alternative solution.

	Huawei, HiSilicon
	Issue 4-1/2: CBW and feedback configuration
As compromise, we support Option 2.
If company concerns about the maximum channel bandwidth 40MHz, it is covered in PSFCH decoding capability test, no need to focus on testing the support of maximum bandwidth 40MHz any more, the key test point of testing PSCCH/PSSCH decoding capability should be considered. 
[bookmark: OLE_LINK11]For option 3:  We have one question, how does TE know all CCHs are decoded by UE when only the higher priority PSSCH feedbacks are received? For example, if all the PSCCH with high priority are decoded successfully but some PSCCHs with low priority failed, UE can still transmit all the higher priority PSSSCH feedbacks; Another question, how does TE calculate the number of PSCCHs failed to be decoded when TE does not receive all the higher priority PSFCHs? What’s more, this method is only applicable for psfch-TxNumber < 10 that causes different test setup for different psfch-TxNumber capability supported by UE, i.e. two test methodology for one test purpose. 
As we discussed in the first round, Option 2 is more feasible and UE supporting different number of psfch-TxNumber can be full tested based on UE capability.


	MTK
	Issue 4-1/2: CBW and feedback configuration
The option 3 is an interesting solution. But it will introduce some restriction for the testing and need to keep two test methodology for one test purpose as HW commented. We still slight prefer to option 2, but we can keep open for option 3.

	QC
	Reply to Intel comment:
We agree that in turns of PSSCH capability verification, option 3 can only verify up to [psfch-Tx capability] PSSCH decoding. However, we want to point out that LTE PSCCH/PSSCH decoding capability test also verifies PSCCH part only, no requirement is imposed on PSSCH. From this perspective, option 3 is aligned to LTE. For the test name, we are open to discuss.
Reply to LGE comment:
Same reply as to Intel, in LTE test requirement, only PSCCH is specified, what we proposed here is aligned to LTE test design. Furthermore, if we compare option 2 and option 3, assume UE has PSFCH-Tx capability x < 10:
Option 2: x PSCCH decoding and x PSSCH decoding are verified
Option 3: 10 PSCCH decoding and x PSSCH decoding are verified
Given that LTE test requirement is also on PSCCH only, option 3 is better than option 2.
Reply to Huawei and MTK comment:
· How does TE know all CCHs are decoded by UE when only the higher priority PSSCH feedbacks are received?
First of all, UE only knows the priority after it decodes PSCCH, it doesn’t know before successful decoding. Therefore, to guarantee that all the high priority PSCCH/PSSCH are decoded and ACKed, all PSCCH have to be decoded successfully. For example, if UE PSFCH Tx capability = 8, the probability of UE only decodes 8 PSCCH and all the 8 are with high priority is 1/360 in a single slot, which is very low, and will converge to zero with more slots tested. To be more specific, the conditional probability of UE decode all 10 PSCCH conditioned on that UE feedback 8 high priority PSCCH/PSSCH converges to 1:
P(UE decode all 10 PSCCH | UE feedback all 8 high priority PSCCH/PSSCH) ~ 1
With reasonable number of slots are tested.
· How does TE calculate the number of PSCCHs failed to be decoded when TE does not receive all the higher priority PSFCHs
Missing PSCCH is calculated by [number of missed high priority PSFCH (corresponding to high priority PSSCH)/number of high priority PSSCH]. We show that why this can represent the overall missing probability in the following.
Assume missing probability of PSCCH is small, denoted by y, hence at most 1 PSCCH decoding error appears in one slot, and the channel is flat hence all PSCCH has the same decoding failure probability. PSFCH-Tx capability is x, number of slots transmitted is z.
High priority PSCCH is not decoded event: since x out of 10 PSCCH are with high priority, and the decoding failure probability is the same across all PSCCHs, therefore, the number of missing high priority PSCCH is expected to be: 
[the probability of the one missing PSSCH is on high priority ones] * [probability of this slot, with PSCCH10 CCH, has a missing PSCCH]* [number of slot transmitted] = (x/10) * (10*y)*z
Then the statistics we collected: 
[number of missed high priority PSFCH/number of high priority PSSCH] 
= [(x/10)*(10*y)*z]/(x*z) = y, which is the overall missing PSCCH probability
Hence we proved that [number of missed high priority PSFCH (corresponding to high priority PSSCH)/number of high priority PSSCH] is expected to be the same as overall missing PSCCH probability.
Note that when PSCCH missing probability is large, UE is expected to fail the test, therefore precision of statistics doesn’t really matter, as long as it reflects the fact that UE has high missing PSCCH probability and should fail the test.
· What’s more, this method is only applicable for psfch-TxNumber < 10 that causes different test setup for different psfch-TxNumber capability supported by UE
Actually, we can set number of high priority PSSCH = psfch-TxNumber. Since number of PSSCH per slot is up to 10, if psfch-TxNumber > 10, all the PSSCH are with high priority. With this change, test procedure/design can be unified regardless of psfch-TxNumber.




CRs
	CR number
	CRs/TPs Status update recommendation  

	R4-2101362
	LG:
▪	Even though we have open issue, the section number and structure should be revised. Please see e-mail thread “[98e][318] V2X_Demod_Part1 - Spec structure”
▪	RMC naming also should be added.
▪	Title for test case should be revised (Power imbalance performance with two links  PSCCH/PSSCH decoding capability test)

	
	Intel:
o	Tables numbers are missing in the following sentence: “The minimum requirements are specified in Table 11.1.x-2 with the test parameters specified in Table 11.1.x-1”
o	We think that we don’t need dedicated section we RMCs for this test. PSCCH RMC can be defined in PSCCH section. PSSCH RMC can be defined in PSSCH section.
o	Field with PSFCH configuration is missing.
o	General comment: Description of existing version of PSCCH/PSSCH decoding capability test can be fully rewritten in case methodology with flexible CBW (Option 2) or methodology with priority configuration (Option 3) will be used.



Summary on 2nd round
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2103982
	To be endorsed



Topic #5: SDR with active sidelink test
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2101065
	MediaTek inc.
	[bookmark: _Ref54115032]Proposal 11: Not to define SDR with active sidelink test case.

	R4-2100408
	CATT
	Proposal 7: To verify the UE supporting con-current operation between Uu and SL, it is proposed to introduce SDR test with active sidelink.

	R4-2101364
	Huawei, HiSilicon
	Proposal 1: Not introduce the SDR test with active sidelink.

	R4-2101943
	Intel Corporation
	Proposal 1: Define SDR requirements with active sidelink in the scope of Rel-16 V2X.
Proposal 2: Further discuss the methodology for verification of SL processing on PC5 CC for SDR requirements with active sidelink and consider the following options:
· Option 1: Use HARQ soft buffer test.
· Option 2: Use PSCCH/PSSCH decoding capability test
· Option 3: Define new single link test with full CBW allocation and configurable MCS based on maximum data rate equation.



Open issues summary
Issue 5-1: Whether to define the SDR test with active sidelink
· Proposals
· Option 1 (MTK, Huawei, QC, LG): No
· Option 2 (CATT, Intel): Yes
· Recommended WF
· Collect more comments on this issue with detailed justification why one or another option is supported.

Issue 5-2: Methodology for verification of SL processing on PC5 CC (in case requirements will be defined)
· Proposals
· Option 1 (Intel): Use HARQ soft buffer test.
· Option 2 (Intel): Use PSCCH/PSSCH decoding capability test
· Option 3 (Intel): Define new single link test with full CBW allocation and configurable MCS based on maximum data rate equation.
· Recommended WF
· Collect views from interested companies.

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

	Huawei, HiSilicon
	Issue 5-1: Whether to define the SDR test with active sidelink
Option 1. 
This feature is an optional with capabiliy signalling feature. Considering so many tests have been introduced and this is not typical scenario, we propose not to introduce the concurrent SDR test.


	QC
	Issue 5-1
We support option 1.

	LG
	Issue 5-1: Whether to define the SDR test with active sidelink
Option 1. RAN4 has been discussing this test cases for a couple of meetings, but there have no further progress. So we suggest to postpone this issue in future release.

	MTK
	Issue 5-1: Whether to define the SDR test with active sidelink
Support Option 1.

	Intel
	Issue 5-1: Whether to define the SDR test with active sidelink
Support Option 2. In Rel-16 we don’t have any requirements for scenarios with concurrent operation. This test is one of important requirements for these scenarios. If it is fine for all companies not to cover scenarios with concurrent operation in Rel-16 then we can compromise to come back with this topic in the next release.

	CATT
	Issue 5-1: Whether to define the SDR test with active sidelink
Prefer option 2. In Rel-16, con-current operation is considered as one of primary scenarios for NR V2X. Multiple concurrent band combinations were also introduced in Rel-16. Considering the majority companies have concern on workload, it is acceptable to us that SDR test will be introduced in future release. 



CRs comments collection
N/A

Summary for 1st round 
Open issues 
	Status summary 

	GTW agreements
· Not define the SDR test cases with active sidelink in Rel-16 V2X WI.
· RAN4 also realize with such agreements, the co-current operation has not be verified by Rel-16 RAN4 demodulation requirements. RAN4 can further discuss and define corresponding test cases if needed in Rel-17 timeframe i.e. Rel-17 side-link enhancement WI.




CRs
N/A
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