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

	R4-2014669
	LG Electronics Inc.
	Proposal 1: Reuse the methodology for LTE V2X power imbalance test
Proposal 2: Consider -27dBc ICS level as starting point for power imbalance requirement
Proposal 6: Use simulation assumptions Table 1~3 for multiple link tests

	R4-2014670
	LG Electronics Inc.
	Initial simulation results for multiple link test cases for alignment (Power imbalance test, PSCCH/PSSCH decoding capability, PSFCH decoding capability test)

	R4-2015642
	Huawei, HiSilicon
	[bookmark: OLE_LINK31][bookmark: OLE_LINK36][bookmark: OLE_LINK37]Proposal 4: Reuse the methodology of LTE V2X and ensure the distance between the two links is 10RBs
Proposal 5: For value of ICS, only consider the effect of number of ADC bit and ICI.
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]Observation 1: in the most extreme case, i.e. ADC bits=4, the composite effect ICI and ADC quantization noise is at most 26.669 dBc.
Proposal 6: -27dBc is not applicable to NR V2X power imbalance test and we should increase the ICS value.
Proposal 7 Use Table 2.3.1 as test parameters and Table 2.3.2 as RMC for PSSCH.

	R4-2015643
	Huawei, HiSilicon
	Draft CR to introduce power imbalance with two links test for NR sidelink



Open issues summary
Issue 1-1: Methodology for NR V2X power imbalance test
· Proposals
· Option 1 (LGE, Huawei): Reuse the methodology from LTE V2X power imbalance test 
· Recommended WF
· Collect comments from other companies on Option 1.

Issue 1-2: ICS level
· Proposals
· Option 1 (LGE): Consider -27dBc ICS level as starting point 
· Option 2 (Huawei): -27dBc is not applicable to NR V2X power imbalance test and we should increase the ICS value 
· In the most extreme case, i.e. ADC bits=4, the composite effect ICI and ADC quantization noise is at most 26.669 dBc.
· Recommended WF
· Collect comments on ICS level. Companies are encouraged to provide view of exact ICS value with detailed justification why this value is acceptable for NR V2X power imbalance test.

Issue 1-3: Distance between the two links
· Proposals
· Option 1 (Huawei): 10 PRBs
· Option 2 (LGE): 30 PRBs
· Recommended WF
· Collect comments on options above

Issue 1-4: Detailed test parameters
· Proposals
· Option 1 (Huawei):
	[bookmark: OLE_LINK22][bookmark: OLE_LINK29]Parameter
	Unit
	Test 1

	Communication resource pool configuration
	
	As specified in Table A.9-2
(Configuration #2-V2X)

	
at antenna port
	dBm/15kHz
	-98

	Active cell(s)
	
	None

	Active Sidelink UE(s)
	
	Sidelink UE 1, Sidelink UE 2

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH RMC
	
	Table 2

	
	RB allocation
	
	PRB pairs {0,1,…,9}

	
	Time offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2

	Sidelink UE 2
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH RMC
	
	Table 2

	
	RB allocation
	
	PRB pairs {20,21,…29}

	
	Time offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2

	Note 1:	Time offset of Sidelink UE receive signal with respect to GNSS reference timing.
Note 2:	Frequency offset of Sidelink UE with respect to GNSS reference frequency.



· Option 2 (LGE):
	Parameter
	Unit
	Test 1

	Channel bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Active Sidelink UE(s)
	
	Sidelink UE 1, Sidelink UE 2

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH RB allocation
	
	PRB pairs {0~9}

	
	PSSCH RMC
	
	QPSK (MCS 4), 10RB

	
	PSCCH RB allocation
	
	PRB pairs {0~9}, 2 symbols

	
	Time offset Note 1
	s
	0

	
	Frequency offset Note 2
	Hz
	0

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2

	Sidelink UE 2
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH RB allocation
	
	PRB pairs {40~49}

	
	PSSCH RMC
	
	QPSK (MCS 4), 10RB

	
	PSCCH RB allocation
	
	PRB pairs {40~49}, 2 symbols

	
	Time offset Note 1 
	s
	0

	
	Frequency offset Note 2 
	Hz
	0

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2

	Note 1:	Time offset of Sidelink UE receive signal with respect to GNSS reference timing.
Note 2:	Frequency offset of Sidelink UE with respect to GNSS reference frequency.
Note 3:	SINR2 is derived by SNR@10% BLER point for sidelink UE 2. 



· Recommended WF
· Collect comments on options above

Issue 1-5: PSSCH MCS
· Proposals
· Option 1 (Huawei, LGE): MCS 4
· Recommended WF
· Collect comments from other companies on Option 1

Issue 1-6: SCI format 2-A configuration
· Proposals
· Option 1 (Huawei)
· Payload = 35 Bits
·  = 1
·  = 3.5
· Recommended WF
· Collect comments from other companies on Option 1

Issue 1-7: Test metric
· Proposals
· Option 1 (Huawei, LGE): PSSCH BLER 10% of Sidelink UE 2
· Recommended WF
· Collect comments from other companies on Option 1

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

	LG
	Issue 1-1
 Prefer option 1.
Issue 1-2
 We need to collect other companies’ view.
 To Huawei,
 For ADC bits, I’m not sure that we need to consider the most extreme case as 4 bits. As I remember, larger than 6 bits were considered in LTE V2X.
Issue 1-3
 We don’t have strong view
Issue 1-4
 Main difference is distance between the two links which is considered in Issue 1-3.
Issue 1-5
 Prefer option 1.
Issue 1-6
 We don’t have strong view. However, it should be not affect the PSSCH coding rate due to the high beta value.   
Issue 1-7
 Prefer option 1

	Intel
	Issue 1-1: Methodology for NR V2X power imbalance test
Support Option 1
Issue 1-2: ICS level
We need more time to check this issue. Probably we can list possible options this meeting and companies can bring more detailed analysis in the next RAN4 meeting.
Issue 1-3: Distance between the two links
LTE requirements were defined for scenarios with 10 PRBs separation. We don’t see strong motivation to consider high separation. Therefore, we slightly prefer to consider 10 PRBs (i.e. option 1)
Issue 1-4: Detailed test parameters
Agree with observation from LGE, both options are rather same, except PSCCH/PSSCG frequency mapping of SL UE 2. Therefore, we support detailed simulation assumptions listed here taking into account our comment of Issue 1-3
Issue 1-5: PSSCH MCS
Support Option 1
Issue 1-6: SCI format 2-A configuration
No strong view, at current stage. We can check if there are any impact on PSSCH performance and confirm later.
Issue 1-7: Test metric
Support Option 1.

	MTK
	Issue 1-1
 Support option 1.
Issue 1-2
Option1
We have the same view with LG.
Issue 1-3
 We slightly support option 1.
We suggest the distance between the two links can reuse LTE V2X. But we are also fine with option 2 due to much far distance between two links.
Issue 1-4
Option 1.
The comments can refer to issue 1-3.
Issue 1-5
Support option 1.
Issue 1-6
 Support option 1.
Issue 1-7
 Support option 1.

	Huawei
	Issue 1-1: Methodology for NR V2X power imbalance test
Support Option 1,
Issue 1-2: ICS level
From our understanding, AGC and IBE shouldn’t affect the ICS value. Only one big change compared to LTE is the value of ICI since SCS and allocation of PSSCH/PSCCH from stronger link has been changed from 15kHz SCS with 5RBs changed to 30kHz SCS with larger than 10RBs. We can keep this issue open and collect more analysis from companies.
To LG: we are open for the number of ADC bits for ICS analysis, higher number of ADC bit is OK for us to consider.
Issue 1-3: Distance between the two links
From our understanding, distance should be as large as possible to avoid the impact of IBE, 30RBs separation may be more reasonable, but we are open to 10RBs.
Issue 1-4: Detailed test parameters
Share same observations with Intel, we can further discuss the distance between two links in Issue 1-3.
Issue 1-5: PSSCH MCS
Support option 1
Issue 1-6: SCI format 2-A configuration
Our proposal comes from the evaluations for PSSCH.
Issue 1-7: Test metric
Support Option 1.



CRs comments collection
Modarator note: Suggest to focus on resolving of all open issues first. Same time, it is not precluded that interested companies provide comments on CRs/draft CRs in this section.
	CR number
	Comments collection

	R4-2015643
	LG : depending on decision of test case discussion, but we prefer to postpone all draft CR to the next meeting.

	
	Intel: We are fine to postpone the decision to the next RAN4 meeting. Same time, interested companies can provide the comments.

	
	



Summary for 1st round 
Open issues 
	Status summary 

	Agreements
· Issue 1-1: Methodology for NR V2X power imbalance test
· Reuse the methodology from LTE V2X power imbalance test
· Issue 1-4: Detailed test parameters
	Parameter
	Unit
	Test 1

	Channel bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Active Sidelink UE(s)
	
	Sidelink UE 1, Sidelink UE 2

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH RB allocation
	
	PRB pairs {0~9}

	
	PSSCH RMC
	
	QPSK (MCS 4), 10RB

	
	PSCCH RB allocation
	
	PRB pairs {0~9}, 2 symbols

	
	Time offset Note 1
	s
	0

	
	Frequency offset Note 2
	Hz
	0

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2

	Sidelink UE 2
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH RB allocation
	
	PRB pairs TBD

	
	PSSCH RMC
	
	QPSK (MCS 4), 10RB

	
	PSCCH RB allocation
	
	PRB pairs TBD, 2 symbols

	
	Time offset Note 1 
	s
	0

	
	Frequency offset Note 2 
	Hz
	0

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2

	Note 1:	Time offset of Sidelink UE receive signal with respect to GNSS reference timing.
Note 2:	Frequency offset of Sidelink UE with respect to GNSS reference frequency.



· Issue 1-5: PSSCH MCS
· MCS 4
· Issue 1-7: Test metric
· PSSCH BLER 10% of Sidelink UE 2

Issues for discussion in the 2nd round
· Issue 1-3: Distance between the two links
· Option 1 (LGE, Intel, MTK): 10 PRBs
· Option 2 (LGE, HW): 30 PRBs
· Issue 1-2: ICS level
· Option 1 (LGE, MTK): -27dBc ICS 
· Option 2 (HW): ICS is higher than -27dBc
· Option 3 (Intel, HW): Keep open and collect more analysis
· Issue 1-6: SCI format 2-A configuration
· Option 1 (HW):
· Payload = 35 Bits
·  = 1
·  = 3.5
· Option 2 (Intel): Take Option 1 as baseline and revise in case of any technical issues.




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  

	R4-2015643
	To be further discussed to allow interested companies to provide comments



Discussion on 2nd round
Open issues summary
· Issue 1-1: ICS level
· Option 1 (LGE, MTK): -27dBc ICS 
· Option 2 (HW): ICS is higher than -27dBc
· Option 3 (Intel, HW, LGE, CATT): Keep open and collect more analysis
· Recommended WF: Keep open and conclude in the next RAN4 meeting based on analysis from other companies
· Issue 1-2: Distance between the two links
· Option 1 (LGE, Intel, MTK, HW, CATT): 10 PRBs
· Option 2 (LGE, HW): 30 PRBs
· Recommended WF: Use Option 1 as baseline. It is not precluded to check the impact of IBE in next RAN4 meeting.
· Issue 1-3: SCI format 2-A configuration
· Option 1 (HW, LGE, MTK, CATT):
· Payload = 35 Bits
·  = 1
·  = 3.5
· Option 2 (Intel, MTK): Take Option 1 as baseline and revise in case of any technical issues
· Recommended WF: Use Option 1. It is not precluded to check if there are no technical issue for this option in the next RAN4 meeting

Open issues comments collection
	Company
	Comments collection

	LG
	Issue 1-1:
We are fine for option 3, but we would like to finalize the value in the next meeting.
Issue 1-2:
We don’t have strong view on this issue, but we slightly prefer to reuse LTE configuration (10PRB)
Issue 1-3:
   Support option 1. 

	Intel
	Issue 1-1: ICS level
We think that Option 3 makes sense because this is the first meeting of this discussion and companies need some time to double check. We are also fine with LGE suggestion to finalize this value in the next meeting.
Issue 1-2: Distance between the two links
Both options are fine for us. Slightly prefer 10 PRBs. Same time, we would like to note that even with 10 PRBs high separation between UEs will be considered for NR case, because 30 kHz vs 15 kHz SCS is considered.
Issue 1-3: SCI format 2-A configuration
As we commented in the first round, we don’t have any technical concern on Option 1 for now. We plan to double check these values and come back next meeting.

	MTK
	· Issue 1-1: ICS level
· Option 1. But option 3 is also fine for us.
· Issue 1-2: Distance between the two links
· Option 1.
· Issue 1-3: SCI format 2-A configuration
· Option 1.  But option 2 is also fine for us.
· 


	Huawei
	Issue 1-1: 
We are fine with option 3.
Issue 1-2:
Prefer to reuse LTE configuration (10 PRB), but it is fine to further check the impact of IBE in next meeting.
Issue 1-3:
Support option 1.

	CATT
	Issue 1-1: ICS level
Prefer Option 3 at current stage. Whether higher ICS level is required for NR V2X needs further technical analysis.
Issue 1-2: Distance between the two links
Support Option 1.
Issue 1-3: SCI format 2-A configuration
Support Option 1.



CRs comments collection
Copy of chairman note: All draft CRs from V2X demod “postponed” to next RAN4 meeting, meanwhile it’s allowed to collect companies comments on these draft CRs in 2nd round
	CR number
	Comments collection

	R4-2015643
	LG: Need resource pool configuration part

	
	

	
	



WF and simulation assumption comments collection
	CR number
	Comments collection

	R4-2017471
	

	
	

	
	

	R4-2017472
	

	
	

	
	



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

	R4-2015643
	To be postponed

	R4-2017471
	To be approved

	R4-2017472
	To be approved



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

	R4-2014539
	Intel Corporation
	Proposal 4: Use the following simulation assumptions for HARQ buffer soft combining requirements:
· Single TX UE
· Number of HARQ process is equal to maximum supported number based RX UE capability
· MCS 11 or 17
· Number of HARQ retransmissions 1
· Test metric: 5 % of PSSCH BLER

	R4-2014636
	Qualcomm, Inc.
	Proposal 1: For HARQ buffer soft combining test, use the following test configuration:
(1) MCS 13 
(2) 40MHz channel bandwidth, 10RB per subchannel, one subchannel per active SL UE
(3) AWGN channel
(4) Define 5% PSSCH BLER SNR point as passing criterion

	R4-2014638
	Qualcomm, Inc.
	Draft CR for Demod HARQ buffer soft combining test cases for NR V2X

	R4-2015642
	Huawei, HiSilicon
	Proposal 8: Introduce soft buffer test to verify following features:
· Soft buffer size: Total number of bits and tbSize must be as large as possible to guarantee the maximum data rate specified by RAN 1 can be verified. 
· Soft combining: We should set the simulation assumptions that we can find one SNR point satisfying the condition that first transmission BLER is 100% when retransmission BLER is x% (In LTE V2V x=5).
· Soft management: The interval between transmission and retransmission must be as much as possible.
Proposal 9: Use Table 2.4.1 as FRC and Table 2.4.2 as simulation assumptions.



Open issues summary
Issue 2-1: Test purpose
· Proposals
· Option 1 (agreement from previous meeting): Verify HARQ buffer capability
· Option 2 (Huawei): Introduce soft buffer test to verify following features:
· Soft buffer size: Total number of bits and tbSize must be as large as possible to guarantee the maximum data rate specified by RAN 1 can be verified. 
· Soft combining: We should set the simulation assumptions that we can find one SNR point satisfying the condition that first transmission BLER is 100% when retransmission BLER is x% (In LTE V2V x=5).
· Soft management: The interval between transmission and retransmission must be as much as possible.
· Recommended WF
· Collect comments from other companies. Further discuss whether soft combining test purpose should be extended (i.e. Option 2 should be adopted), taking into account RAN1 102-e meeting agreement on maximum SL data rate calculation.

Issue 2-2: Test design
· Proposals
· Option 1 (Intel):
· Single TX UE
· Number of HARQ process is equal to maximum supported number based RX UE capability
· Number of HARQ retransmissions 1
· Option 2 (QC):
· 40MHz channel bandwidth, 10RB per subchannel, one subchannel per active SL UE
· Option 3 (Huawei):
· 31 sidelink UEs should transmit one by one circularly for every slot.
[image: ]
· 20 MHz channel bandwidth and 30 kHz SCS with 50 PRB allocation per UE
· Maximum MCS
· Minimum overhead from PSFCH, PSCCH and SCI stage 2
· Recommended WF
· Collect comments on options above, also, taking into account discussion on Issue 2-1. 

Issue 2-3: CBW/SCS
· Proposals
· Option 1 (QC): 40MHz and 30 kHz
· Option 2 (Huawei): 20 MHz and 30 kHz
· Recommended WF
· Collect comments on options above

Issue 2-4: MCS
· Proposals
· Option 1 (Intel): MCS 11 or 17
· Option 2 (QC): MCS 13
· Option 3 (Huawei): MCS 28 (64 QAM, 948/1024) for MCS index Table 1
· Recommended WF
· Collect comments on options above, also, taking into account discussion on Issue 2-1.

Issue 2-5: Propagation conditions
· Proposals
· Option 1 (Intel, QC, Huawei): AWGN channel model
· Recommended WF
· Collect comments from other companies on Option 1

Issue 2-6: Other test parameters
· Proposals
· Option 1 (Huawei):
· The PSFCH shouldn’t be configured.
· PSCCH resource allocation: 2 symbols and 10 RBs
· 2 DMRS symbols
· SCI stage 2 configuration: format 2-A ([image: ]).
· Recommended WF
· Collect comments from other companies on Option 1

Issue 2-7: Test metric
· Proposals
· Option 1 (Intel, QC, Huawei): 5% of PSSCH BLER 
· Recommended WF
· Collect comments from other companies on Option 1

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

	QC
	Issue 2-1: We support option 1.
Concern for option 2, the “soft buffer size” bullet claims that maximum data rate should be tested, but then the agreed test purpose, also appears in “soft combining” bullet is to test HARQ buffer and have first Tx mostly failed. If first Tx mostly failed, how can maximum data rate can be tested? These two bullet are contradict to each other, hence we can support the soft combing bullte, but not soft buffer size bullet.
Issue 2-2: We support option 2, and “Number of HARQ process is equal to maximum supported number based RX UE capability” in option 1, and the rest of test setting should follow LTE, except MCS (we propose 13).
Issue 2-3: We prefer option 1.
Issue 2-4: We propose and support option 2, the purpose is to test number of HARQ buffer supported, SL should follow the corresponding Uu test, choosing mid MCS value. 
Issue 2-5: Support option 1.
Issue 2-6: Option 1 is good.
Issue 2-7: Support option 1.

	Intel
	Issue 2-1: Test purpose
We share the same view as QC that it is rather hard to meet two test purposes “Soft combining” and “Maximum data rate” in one test, because to verify “Soft combining” SNR conditions probably will be defined under assumption that initial transmission is always fail. Same time, we understand intention to configure Soft buffer test with maximum supported MCS, i.e. similar to LTE V2X. We can use the similar procedure as for NR Uu SDR requirements to find required MCS. However, it is unclear whether we need to define requirements for all capability combinations (i.e. scaling 1, 0.8, 0.75 or 0.4 and maximum modulation 6 or 8). Therefore, we would like to check more details from HW on methodology to select MCS for test.
Issue 2-2: Test design
We don’t have strong view on whether to configure different UEs in different slots and sub-channels or only different slots. Same time, due to limitation on maximum delay between initial transmission and retransmission (i.e. 32), it is rather hard to verify that UE supports 32 and 64 HARQ processes for scenario with mapping of different UEs with full BW allocation in different slots. Therefore, we assume that non-full BW allocation of UEs should be considered to ensure verification of 32 and 64 HARQ processes capabilities.
Issue 2-3: CBW/SCS
Both options are fine for us, because the test purpose of this test is to verify the HARQ.
Issue 2-4: MCS
Option 1 and 2 are fine for us. As for Option 3, we have some related question raised for Issue 2-1.
Issue 2-5: Propagation conditions
Support Option 1
Issue 2-6: Other test parameters
PSCCH and DMRS configuration is fine for us. As for 2nd stage SCI configuration, we need to double check the performance to ensure that there is no impact on PSSCH performance. As for PSFCH, in the previous meeting, we agreed that “PSFCH feedback instead of AT commands can be used to test NR V2X UE’s performance”. Therefore, we would like to clarify, does it mean that for some tests PSFCH feedback will be used to verify the performance and for some tests AT commands should be introduced? At current stage, our preference is to have PSFCH feedback for all test to avoid mix of different conformance testing procedures for different tests.
Issue 2-7: Test metric
Support Option 1

	Huawei:
	Issue 2-1: Test purpose
To Qualcomm and Intel. We agree that max date rate and soft combining can’t be tested together. Our purpose is to follow LTE V2X and to set tbsize and number of bits per TTI as much as possible. Therefore, we propose to select maximum MCS and minimum overhead of PSCCH, DMRS, PSFCH and SCI stage 2. The soft buffer is decided by both number of HARQ process and number of bits per TTI, by following LTE logical, we prefer to verify both by using full slot allocation with one fixed number of 31 HARQ process considering the limitation on maximum delay between initial transmission and retransmission.
Rank1 and 64QAM should be supported, Rmax = 948/1024 is assumed for max code rate, we assume scaling factor 1 for the test.
Issue 2-2: Test design
For the number of Tx UE and number of HARQ process, the final purpose is to test UE supported max soft buffer. We are trying to reuse the test methodology used by LTE to configure 31 sidelink UEs that are used to imitate 31 HARQ processes.
Issue 2-3: CBW/SCS
We support Option 2.
Issue 2-4: MCS
Higher MCS is preferred to verify the max data bits per TTI to verify the soft buffer supported by UE. Also higher MCS can make obvious difference between with and without soft combing.
Issue 2-5: Propagation conditions
Support Option 1.
Issue 2-6: Other test parameters
It is better to use unified feedback mode for all test, in such case, PSFCH needs to be configured, we can set PSFCH periodicity 4 to minimize the overhead.
To Intel: For 2nd stage SCI configuration, except the overhead, we agree that we also need to consider the impact to PSSCH performance. Our proposal is based on our evaluations, company can double check it.
Issue 2-7: Test metric
Support Option 1.



CRs comments collection
Modarator note: Suggest to focus on resolving of all open issues first. Same time, it is not precluded that interested companies provide comments on CRs/draft CRs in this section.
	CR number
	Comments collection

	R4-2014638
	LG : depending on decision of test case discussion, but we prefer to postpone all draft CR to the next meeting.

	
	Intel: We are fine to postpone the decision to the next RAN4 meeting. Same time, interested companies can provide the comments.

	
	



Summary for 1st round 
Open issues 
	Status summary 

	Agreements
· Issue 2-5: Propagation conditions
· AWGN channel model
· Issue 2-6: Other test parameters
· PSCCH resource allocation: 2 symbols and 10 RBs
· 2 DMRS symbols
· Issue 2-7: Test metric
· 5% of PSSCH BLER

Issues for discussion in the 2nd round
· Issue 2-1: Test purpose
· Option 1 (QC): Verify HARQ buffer capability
· Option 2 (HW): Introduce soft buffer test to verify following features:
· Soft buffer size: Total number of bits and tbSize must be as large as possible to guarantee the maximum data rate specified by RAN 1 can be verified. 
· Soft combining: We should set the simulation assumptions that we can find one SNR point satisfying the condition that first transmission BLER is 100% when retransmission BLER is x% (In LTE V2V x=5).
· Soft management: The interval between transmission and retransmission must be as much as possible.
· Issue 2-2: Test design
· Option 1 (Intel):
· Single TX UE
· Number of HARQ process is equal to maximum supported number based RX UE capability
· Number of HARQ retransmissions 1
· Option 2 (QC):
· 40MHz channel bandwidth, 10RB per subchannel, one subchannel per active SL UE
· Number of HARQ process is equal to maximum supported number based RX UE capability
· Option 3 (Huawei):
· 31 sidelink UEs should transmit one by one circularly for every slot.
· 20 MHz channel bandwidth and 30 kHz SCS with 50 PRB allocation per UE
· Maximum MCS
· Minimum overhead from PSFCH, PSCCH and SCI stage 2
· Option 4 (Intel)
· Non-full BW allocation of UEs should be considered to ensure verification of 32 and 64 HARQ processes capabilities.
· Issue 2-3: CBW/SCS
· Option 1 (QC, Intel): 40MHz and 30 kHz
· Option 2 (HW, Intel): 20 MHz and 30 kHz
· Issue 2-4: MCS
· Option 1 (Intel): MCS 11 or 17
· Option 2 (QC, Intel): MCS 13
· Option 3 (Huawei): MCS 28 (64 QAM, 948/1024) for MCS index Table 1
· Issue 2-6: Other test parameters
· PSFCH configuration
· Option 1 (QC): No PSFCH
· Option 2 (HW): PSFCH with periodicity 4
· SCI stage 2 configuration
· Option 1 (HW, QC): [image: ]
· Option 2 (Intel): Take Option 1 as baseline and revise in case of any technical issues.



CRs
	CR number
	CRs/TPs Status update recommendation  

	R4-2014638
	To be further discussed to allow interested companies to provide comments



Discussion on 2nd round
Open issues summary
· Issue 2-1: Test purpose
· Option 1 (QC): Verify HARQ buffer capability
· Option 2 (HW): Introduce soft buffer test to verify following features:
· Soft buffer size: Total number of bits and tbSize must be as large as possible 
· Soft combining: We should set the simulation assumptions that we can find one SNR point satisfying the condition that first transmission BLER is 100% when retransmission BLER is x% (In LTE V2V x=5).
· Soft management: The interval between transmission and retransmission must be as much as possible.
· Recommended WF: The main test purpose is to verify HARQ buffer combining. Configuring of high MCS and long interval between transmission and retransmission is not precluded.
· Issue 2-2: Test design
· Option 1 (QC):
· 40MHz channel bandwidth, 10RB per subchannel, one subchannel per active SL UE
· Number of HARQ process is equal to maximum supported number based RX UE capability
· Option 2 (Huawei):
· 31 sidelink UEs should transmit one by one circularly for every slot.
· 20 MHz channel bandwidth and 30 kHz SCS with 50 PRB allocation per UE
· Maximum MCS
· Minimum overhead from PSFCH, PSCCH and SCI stage 2
· Option 4 (Intel)
· CBW: 20 or 40
· Sub-channel size: 25 or 50
· For verification of n16 or n24, 16 or 24 UEs transmit signal one by one circularly for every slot and in the first subchannel.
· For verification of n32, 31 UEs transmit signal one by one circularly for every slot and in the first subchannel.
· For verification of n64, first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel and another 31 UEs transmit signal one by one circularly for every slot and in the second subchannel
· Option 5 (Intel)
· CBW: 20 or 40
· Sub-channel size: 10 or 25
· For verification of n16 or n24, 16 or 24 UEs transmit signal one by one circularly for every slot and in the first subchannel.
· For verification of n32, 31 UEs transmit signal one by one circularly for every slot and in the first subchannel. 1 UE transmits signal in the first slot and in the first subchannel.
· For verification of n64, first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel, another 31 UEs transmit signal one by one circularly for every slot and in the second subchannel and another 2 UEs transmit signal one by one circularly for first two slots and in the third subchannel
· Option 6 (Huawei)
· CBW: 20
· 15 PRB per subchannel
· For verification of n16 and n24, 16 or 24 UEs transmit signal one by one circularly for every slot and in the first subchannel.
· For verification of n32, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel. The 32nd UE transmit signal in the same slot as the first UE but in the second subchannel.
· For verification of n64, 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 in the same slot as the first two UEs but in the third subchannel.
· Recommended WF: Discuss above options in GTW session
· Issue 2-3: CBW/SCS
· Option 1 (QC, Intel): 40MHz and 30 kHz
· Option 2 (HW, Intel, QC): 20 MHz and 30 kHz
· Note from QC: we can compromise to option 2 once other issue is settled, and 20MHz is feasible with those agreement.
· Recommended WF: Discuss jointly with issue 2-2
· Issue 2-4: MCS
· Option 1 (Intel): MCS 11 or 17
· Option 2 (QC, Intel): MCS 13
· Option 3 (Huawei): MCS 28 (64 QAM, 948/1024) for MCS index Table 1
· Recommended WF: Discuss above options in GTW session
· Issue 2-5: Other test parameters
· PSFCH configuration
· Option 1 (): No PSFCH
· Option 2 (HW, QC): PSFCH with periodicity 4
· Option 3 (Intel): PSFCH with periodicity 1
· Recommended WF: Discuss jointly with issue 2-2
· SCI stage 2 configuration
· Option 1 (HW, QC): [image: ]
· Option 2 (Intel): Take Option 1 as baseline and revise in case of any technical issues.
· Recommended WF: Use Option 1. It is not precluded to check if there are no technical issue for this option in the next RAN4 meeting

Open issues comments collection
	Company
	Comments collection

	QC
	Issue 2-1: we support option 1.
The “as large as possible” is not defined by other WGs. RAN4 is not the working group defining what is maximum TBS size that can squeeze in maximum number of HARQ process. Since RAN1 defined number of HARQ process capability, RAN4 should follow the capability with clear definition to define necessary test, not creating another capability by itself. We propose to follow Uu to test mid MCS.
Issue 2-2: Number of HARQ process supported by UE is based on declaration, hence option 3 doesn’t align to RAN1/2 spec, as it pre-defined required number of HARQ process as 31 (32?). For MCS we commented in issue 2-1.
Issue 2-3: we can compromise to option 2 once other issue is settled, and 20MHz is feasible with those agreement.
Issue 2-4: this should be combined to issue 2-1
Issue 2-6: for PSFCH we can compromise to option 2.

	Intel
	Issue 2-1: Test purpose
We understand the HW intention to calculate the maximum supported TBS based on Data Rate equation defined by RAN1. Same time, data rate equation contains components depending on UE capability and we have question: are we going to define requirements for all capability combinations (i.e. scaling 1, 0.8, 0.75 or 0.4 and maximum modulation 6 or 8)?
Probably to simplify test design, we can keep the current test purpose and focus on discussion of MCS value.
Issue 2-2: Test design
For verification of n16, n24 and n32 HARQ process, we can consider full CBW allocation and transmission for 16 or 24 or 32 UEs one by one circularly for every slot. Same time, to verify n64, we can not use full CBW allocation because we have limitation on delay between initial transmission and retransmission equal to 32 (TRIV for “N=1” = 0, max TRIV for “N=2” = 31). Therefore, we need to allocate at least two Tx UEs in one slot to verify n64.
Probably we can consider the following test design in case of 20 MHz and 30 kHz:
· 25 PRB per subchannel
· For verification of n16, n24 and n32, 16 or 24 or 32 UEs transmit signal one by one circularly for every slot and in the first subchannel.
· For verification of n64, first 32 UEs transmit signal one by one circularly for every slot and in the first subchannel and another 32 UEs transmit signal one by one circularly for every slot and in the second subchannel
Issue 2-4: MCS
We are open for any value. Same time, we need to clarify the procedure how we are going to select the MCS for test. If we are going to combine this discussion with supported data rate question, then we need to clarify for which capability combination we are going to define it.
Issue 2-5: Other test parameters
As for PSFCH, if in test we will have time domain separation of transmissions from different UEs then it is fine to consider PSFCH with periodicity 4, because minimum number of supported PSFCH transmissions in one slot is 4. If test design which described above will be adopted, the verification of n16, n24 and n32 can be done without checking of psfch-TxNumber. Same time, we should check that psfch-TxNumber = n8 for verification of n64 HARQ processes.
As for SCI stage 2 configuration, we don’t have any technical concern for now, same time we would like to double check if such configuration does not affect PSSCH performance.
-------------------------------------------- Update 11-11-20 ----------------------------------------------------
Issue 2-2: Test design
We’ve realized that we made a mistake in our understanding on maximum delay between initial transmission and retransmission equal. It should be 31 (same as HW).
Based on this understanding, we suggest to check the following two options:
· Option 1:
· CBW: 20 or 40
· Sub-channel size: 25 or 50
· For verification of n16 or n24, 16 or 24 UEs transmit signal one by one circularly for every slot and in the first subchannel.
· For verification of n32, 31 UEs transmit signal one by one circularly for every slot and in the first subchannel.
· For verification of n64, first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel and another 31 UEs transmit signal one by one circularly for every slot and in the second subchannel
· Option 2:
· CBW: 20 or 40
· Sub-channel size: 10 or 25
· For verification of n16 or n24, 16 or 24 UEs transmit signal one by one circularly for every slot and in the first subchannel.
· For verification of n32, 31 UEs transmit signal one by one circularly for every slot and in the first subchannel. 1 UE transmits signal in the first slot and in the first subchannel.
· For verification of n64, first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel, another 31 UEs transmit signal one by one circularly for every slot and in the second subchannel and another 2 UEs transmit signal one by one circularly for first two slots and in the third subchannel
The benefit of Option 1 is that we don’t need the checking of psfch-TxNumber for verification of n16, n24 and n32 in case PSFCH with period 4 is configured. Same time, the drawback of this option is that we don’t fully verify 32 or 64 process (i.e. only 31 and 62)
The benefit of Option 2 is that we fully verify all capabilities. Same time, we need to ensure that psfch-TxNumber = n8 for verification of 32 processes and psfch-TxNumber = n16 for verification of 64 processes in case of PSFCH with period 4 is configured or we need to configure the PSFCH with period 1.

	Huawei 
	Issue 2-1: Option 2
Our purpose is to verify the maximum number of HARQ processes supported by UE and at the same time set the max number of bits per HARQ as large as possible that UE can support, such as MCS 28 (the largest MCS index for 64QAM that is mandatory to support for UE). Scaling factor is considered in max data rate calculation, but it is configured by higher layer, we cannot understand the UE capability combination of scaling factor and modulation order 6 or 8 commented by Intel (we did not propose to modulation order 8 that is optional feature, the MCS is fixed during the testing)  
Issue 2-2: Support option 2.
To Qualcomm and Intel:
How to understand the transmission delay between initial and retransmission, we have different understanding, before go to the detailed test setup, we need to reach common understanding about this.
According to the design of RAN1, time resource of repetition for one TB is indicated by SCI “Time resource assignment” field. The window of selection for repetition transmission must be within 32 slots. For example. If UE transmits in slot n, it can only transmit the repetition not later than n+31, so the max transmission delay between initial transmission and retransmission is 31 not 32, i.e. the max number of 32 or 64 cannot be verified by allocating one UE per slot.
	"Time resource assignment" carries logical slot offset indication of N = 1 or 2 actual resources when sl-MaxNumPerReserve is 2, and N = 1 or 2 or 3 actual resources when sl_MaxNumPerReserve is 3, in a form of time RIV (TRIV) field which is determined as follows:
if 
 
elseif 
 
else
if 
 
else
 
end if
end if
where the first resource is in the slot where SCI format 1-A was received, and  denotes i-th resource time offset in logical slots of a resource pool with respect to the first resource where for N = 2, ; and for N = 3, , .
Time resource assignment – 5 bits when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 2; otherwise 9 bits when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 3, as defined in clause 8.1.2.1 of [6, TS 38.214].



Based on our above understanding, maybe we can propose the test design for 20MHz/30kHz:
· 15 PRB per subchannel
· For verification of n16 and n24, 16 or 24 UEs transmit signal one by one circularly for every slot and in the first subchannel.
· For verification of n32, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel. The 32nd UE transmit signal in the same slot as the first UE but in the second subchannel.
· For verification of n64, 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 in the same slot as the first two UEs but in the third subchannel.
If we follow the above logic, non-full BW is used for testing, the max soft buffer cannot be really verified, the only left open issue may be the MCS.
Issue 2-3: Support option 2
Since the retransmission and combining will reduce the code rate by half, so higher MCS can make obvious performance difference between with and without soft combing. From our simulation results, 9dB gap can be observed with maximum MCS, i.e. 28. So large gap can help us to better verify function of HARQ combining. Also 64QAM is mandatory to support. Selecting the max MCS for 64QAM should be feasible.
Issue 2-4: Support option 3.
By following LTE V2X test methodology, the MCS is fixed during the test, no need to define procedure for selection of MCS and no capability combination for test.
Issue 2-5: 
For PSFCH configuration, prefer option 2. Considering that for PSSCH test we agreed to use PSFCH feadback instead of AT command, we prefer use same test procedure for all tests.
As Intel pointed out, if we follow the test design as proposed in Issue 2-2 by allocating more than one UE per slot and configure the PSFCH periodicity 4, considering the UE capability for transmission of PSFCH resource in a slot: candidate values for M are {4, 8, 16}, UE capability needs to be considered, otherwise it is more suitable to configure PSFCH periodicity 1, thus only at most 3 PSFCH resource in a slot.
For SCI stage 2 configuration: Option 1.



CRs comments collection
Copy of chairman note: All draft CRs from V2X demod “postponed” to next RAN4 meeting, meanwhile it’s allowed to collect companies comments on these draft CRs in 2nd round
	CR number
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	R4-2014638
	

	
	

	
	



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

	R4-2014638
	To be postponed



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

	R4-2014779
	MediaTek inc.
	Proposal 1: 40MHz CBW should be configured for PSCCH/PSSCH decoding capability test.

	R4-2014418
	CATT
	Proposal 1: To test the maximum capability with the maximum number of SL UE, it is proposed to define 40MHz CBW/15kHz SCS for 20 SL UE.
Proposal 2: Based on the DMRS patterns in Table 1, it is proposed to only introduce [#3, #8] as DMRS pattern for PSCCH and PSSCH decoding capability.

	R4-2014539
	Intel Corporation
	Proposal 1: Use the following simulation assumptions for PSCCH/PSSCH decoding capability requirements to verify floor(NRB /10 RBs) capability
· 20 MHz CBW and 15 kHz SCS
· 5 subchannels, 10 RB subchannel size
· One Tx UE per sub-channel
· MCS 4
· Static propagation condition without external noise
· Test metric: Probability of missed PSCCH 1%
Proposal 2: Further discuss the following simulation assumptions for PSCCH/PSSCH decoding capability requirements to verify 2*floor(NRB /10 RBs) capability.
Proposal 3: Further discuss the PSFCH configuration for PSCCH/PSSCH decoding capability requirement to ensure that UE with psfch-TxNumber = n4 can pass the test.

	R4-2014636
	Qualcomm, Inc.
	Proposal 2: Set 40MHz channel bandwidth for PSCCH and PSSCH decoding capability test

	R4-2014669
	LG Electronics Inc.
	Proposal 3: Consider the largest bandwidth for PSCCH/PSSCH decoding capability test
Proposal 3-1: Alternatively, applicability rule for PSCCH/PSSCH decoding capability test to support 40MHz bandwidth can be considered.
Proposal 6: Use simulation assumptions Table 1~3 for multiple link tests

	R4-2014670
	LG Electronics Inc.
	Initial simulation results for multiple link test cases for alignment (Power imbalance test, PSCCH/PSSCH decoding capability, PSFCH decoding capability test)

	R4-2015642
	Huawei, HiSilicon
	Proposal 1: Use 20MHz bandwidth for PSCCH/PSSCH decoding capability test. (i.e. Option 1)
Propose 2: Set PSFCH period to 4 and MinTimeGapPSFCH=3.

	R4-2015644
	Huawei, HiSilicon
	Draft CR to introduce PSCCH/PSSCH decoding capability test for NR sidelink



Open issues summary
Issue 3-1: CBW/SCS
· Proposals
· Option 1 (MTK, QC, LGE): 40 MHz, 30 kHz
· LGE: Alternatively, applicability rule for PSCCH/PSSCH decoding capability test to support 40MHz bandwidth can be considered.
· Option 2 (CATT): 40 MHz, 15 kHz
· Option 3 (Intel, Huawei): 20 MHz, 30 kHz
· Recommended WF
· Collect comments on options above

Issue 3-2: PSFCH configuration
· Proposals
· Option 1 (Huawei): Set PSFCH period to 4 and MinTimeGapPSFCH=3.
· Option 2 (Intel): Further discuss the PSFCH configuration for PSCCH/PSSCH decoding capability requirement to ensure that UE with psfch-TxNumber = n4 can pass the test.
· Recommended WF
· Collect comments on options above

Issue 3-3: DMRS configuration
· Proposals
· Option 1 (CATT): 2 DMRS symbols with positions [#3, #8]
· Recommended WF
· Collect comments from other companies on Option 1

Issue 3-4: MCS
· Proposals
· Option 1 (Intel, LGE): MCS4
· Recommended WF
· Collect comments from other companies on Option 1

Issue 3-5: Propagation conditions
· Proposals
· Option 1 (Intel, LGE): Static propagation condition without external noise
· Recommended WF
· Collect comments from other companies on Option 1

Issue 3-6: Test metric
· Proposals
· Option 1 (Intel, LGE): Probability of missed PSCCH 1%
· Recommended WF
· Collect comments from other companies on Option 1

Issue 3-7: Other issues
· Proposals
· Option 1 (Intel): Further discuss the simulation assumptions for PSCCH/PSSCH decoding capability requirements to verify 2*floor(NRB /10 RBs) capability.
· Recommended WF
· Collect more views on this issue
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments collection

	LG
	Issue 3-1
 We prefer option 1 with applicability rule depending on supporting max CBW.
Issue 3-4
 We prefer option 1.
Issue 3-5
 We prefer option 1.
Issue 3-6
 We prefer option 1.

	QC
	Issue 3-1
We support option 1, as we explained in our contribution, maximum bandwidth (40MHz in n47) is needed to test the maximum CCH decoding capability declared by UE.
Issue 3-2
In this test, PSFCH is not relevant since passing criterion is CCH decoding. Relying on PSFCH to calculate CCH BLER might be too complicated given that UE has limited capability on providing feedback and SCI-2 may not be decodable if CCH is overlapped, hence PSFCH doesn’t need to be configured in this test.
Hence we propose not to configure PSFCH in this test.
Issue 3-3, 3-4, 3-5, 3-6
We support option 1.


	Intel
	Issue 3-1: CBW/SCS
We are fine with Option 1 or Option 3. For Option 1, we need to verify that UE supports decoding of 10 and 20 PSCCHs. For Option 3, we need to verify that UE supports decoding of 5 and 10 PSCCHs.
Issue 3-2: PSFCH configuration
In case of Option 1 will be used, UE will be required to send multiple PSFCHs per slot equal to 4*”N PSCCH per slot”. However, such configuration may not be supported by UE. Therefore, we suggest to have further detailed discussion on PSFCH once agreement on tested scenario will be agreed.
Question to QC: Similar to our question for Issue 2-6. In the previous meeting, we agreed that “PSFCH feedback instead of AT commands can be used to test NR V2X UE’s performance”. Therefore, we would like to clarify, does it mean that for some tests PSFCH feedback will be used to verify the performance and for some tests AT commands should be introduced? At current stage, our preference is to have PSFCH feedback for all test to avoid mix of different conformance testing procedures for different tests.
Issue 3-3: DMRS configuration
Support Option 1
Issue 3-4: MCS
Support Option 1
Issue 3-5: Propagation conditions
Support Option 1
Issue 3-6: Test metric
Support Option 1
Issue 3-7: Other issues
In our paper, we’ve showed that, in comparison to LTE, maximum PSCCH decoding capability in NR for the second value (i.e. 2*floor(NRB /10 RBs)) is defined under assumption UE should make decoding of several UEs per slot per sub-channel. Therefore, we would like to ask other companies to check this issue and provide their views for the next RAN4 meeting.

	CATT
	Issue 3-1: CBW/SCS
Prefer Option 2. Option 2 tests the higher UE capability than Option 1. For Option 2, UE supporting decoding 20 and 40 PSCCH can be verified. For Option 1, UE supporting decoding 10 and 20 PSCCH can be verified. But we are also OK with Option 1. 
Issue 3-2: PSFCH configuration
Prefer Option 2.
Issue 3-3: DMRS configuration
Support Option 1. As we stated in the paper R4-2014418, the intention of introducing DMRS pattern [#3, #8] is to avoid the overlapping case between PSSCH DMRS and PSCCH.
Issue 3-4: MCS
Support Option 1.
Issue 3-5: Propagation conditions
Support Option 1.
Issue 3-6: Test metric
Support Option 1.

	MTK
	Issue 3-1
 We’re neutral. Option 3 is also fine for us
Issue 3-2
We also support that setting PSFCH period to 1 as mentioned in single link PSFCH period. It also can offer more feedback resource and solve Intel’s concerns When psfch-TxNumber = n4 due to more feedback resource than setting PSFCH period to 4.
Issue 3-3: 
Option 1.
Issue 3-4
Option 1.
Issue 3-5
 Option 1.
Issue 3-6
 Option 1.
Issue 3-7
Although RAN1 defines this capability, we don’t think it is a typical configuration for NR V2X. Owing to the congestion control mechanism, the V2X UE can maximally avoid this configuration.  We think whether an enhanced UE receiver should be discussed if we consider the scenario proposed by Intel. But in R16, all the requirements will be defined based on basic UE receiver without IC. Thus, we don’t suggest to define this scenario.

	Huawei
	Issue 3-1: CBW/SCS
Supporting of different bandwidth is up to UE capability, if we only define cases for the maximum bandwidth of 40MHz, there will be no test cases for UE not supporting such bandwidth, otherwise we need to define several test cases for different bandwidths. Considering 20MHz bandwidth is used by LTE and supported by most all UEs, we prefer Option 3 to define one case with 20MHz.
Also as indicated in Issue 3-2 below, more number of PSFCH feedback in one slot needs to be supported by UE.
Issue 3-2: PSFCH configuration
Change to support option 2 as per the comments from Intel about the number of PSFCH feedback in one slot considering the UE capability.
Firstly we share the similar view with Intel to use PSFCH feedback in all tests and not mix the different test procedure.
If we configure bandwidth with 20MHz, 5 PSFCHs will be transmitted in one slot with PSFCH periodicity 1. If we configure 40MHz bandwidth, 10 PSFCH needs to be transmitted in one slot, higher UE capability is required.
Considering UE capability to support different number of PSFCH in one slot, we prefer to use 20MHz and 5 PSFCHs in one slot.
Issue 3-3: DMRS configuration
Support option 1
Issue 3-4: MCS
Support option 1
Issue 3-5: Propagation conditions
Support option 1
Issue 3-6: Test metric
Support option 1
Issue 3-7: Other issues
We prefer not to introduce 2*floor(NRB /10 RBs) capability test. According to RAN1 agreements, UE is not required to decode more than one PSCCH at each PSCCH resource candidate. The corresponding descriptions are shown as follows:
[image: ]



CRs comments collection
Modarator note: Suggest to focus on resolving of all open issues first. Same time, it is not precluded that interested companies provide comments on CRs/draft CRs in this section.
	CR number
	Comments collection

	R4-2015644
	LG : depending on decision of test case discussion, but we prefer to postpone all draft CR to the next meeting.

	
	Intel: We are fine to postpone the decision to the next RAN4 meeting. Same time, interested companies can provide the comments.

	
	



Summary for 1st round 
Open issues 
	Status summary 

	Agreements
· Issue 3-3: DMRS configuration
· 2 DMRS symbols
· Issue 3-4: MCS
· MCS 4
· Issue 3-5: Propagation conditions
· Static propagation condition without external noise
· Issue 3-6: Test metric
· Probability of missed PSCCH 1%

Issues for discussion in the 2nd round
· Issue 3-1: CBW/SCS
· Option 1 (MTK, QC, CATT, Intel, MTK): 40 MHz, 30 kHz
· Option 2 (CATT): 40 MHz, 15 kHz
· Option 3 (Intel, Huawei, MTK): 20 MHz, 30 kHz
· Option 4 (LGE): Option 1 with applicability rule depending on supporting max CBW.
· Issue 3-2: PSFCH configuration
· Option 1 (Huawei): Set PSFCH period to 4 and MinTimeGapPSFCH=3.
· Option 2 (Intel, CATT): Further discuss the PSFCH configuration for PSCCH/PSSCH decoding capability requirement to ensure that UE with psfch-TxNumber = n4 can pass the test.
· Option 3 (QC): No PSFCH
· Option 4 (HW, MTK): PSFCH with periodicity 1
· Issue 3-7: Other issues
· Option 1 (Intel): Further discuss whether to verify 2*floor(NRB /10 RBs) capability
· Option 2 (MTK, HW): Do not verify 2*floor(NRB /10 RBs) capability




CRs
	CR number
	CRs/TPs Status update recommendation  

	R4-2015644
	To be further discussed to allow interested companies to provide comments



Discussion on 2nd round
Open issues summary
· Issue 3-1: CBW/SCS
· Option 1 (QC, CATT, Intel, MTK, LGE): 40 MHz, 30 kHz
· Note: Intel, MTK slightly prefer this option
· Option 2 (Intel, Huawei, MTK): 20 MHz, 30 kHz
· Option 3 (): Option 1 with applicability rule depending on supporting max CBW.
· Recommended WF: Discuss above options in GTW session. As potential option we can check companies view on 30 MHz CBW.
· Issue 3-2: PSFCH configuration
· Option 1 (Intel, CATT): Further discuss the PSFCH configuration for PSCCH/PSSCH decoding capability requirement to ensure that UE with psfch-TxNumber = n4 can pass the test.
· Option 2 (QC): No PSFCH
· Option 3 (HW, MTK, CATT): PSFCH with periodicity 1
· Option 4 (Intel): Option 3 + PSCCH/PSSCH transmission ones per 2 or 3 slots
· Recommended WF: Discuss jointly with Issue 3-1
· Issue 3-3: Other issues
· Option 1 (Intel): Further discuss whether to verify 2*floor(NRB /10 RBs) capability
· Option 2 (MTK, HW, CATT): Do not verify 2*floor(NRB /10 RBs) capability
· Recommended WF: Keep open. Decide in the next RAN4 meeting whether to verify 2*floor(NRB /10 RBs) capability

Open issues comments collection
	Company
	Comments collection

	LG
	Issue 3-1:
   If only 40MHz CBW is tested, the UE supporting 20MHz CBW cannot be tested. So we prefer to set both 20MHz and 40MHz configuration, then applicability rule can be applied depending on UE capability.

	QC
	Issue 3-1: we support option 1
To LTE and Huawei: Based on our understanding, when UE support a band, all the CBW in that band should be supported, CBW support can’t be signalled separately in one band. In this sense, option 4 is the same as option 1 when n47 is considered. From this perspective, option 1 and 3 are the same. 
Issue 3-2: we support option 2
Our understanding is that PSFCH may not be able to indicate PDCCH decoding results in multi-link scenario. Therefore, TE has no choice than AT command. Unless PSFCH can reliably indicate PDCCH decoding results, PSFCH it is not useful in this test. We actually open to configuring PSFCH if companies can explain that why PSFCH is useful for PDCCH decoding statistics in multi-link, we will check comments from companies in second round then possibly adjust our stands.

	Intel
	Issue 3-1: CBW/SCS
Based on our understanding, there is no dedicated UE capability which informs about supported CBWs for NR V2X (only supported bands). Therefore, our understanding that UE shall support all CBWs in supported bands.
Taking into account, that 40 MHz allows to configure higher number of PSCCH, we slightly prefer this option for testing.
Issue 3-2: PSFCH configuration
Based on our understanding, the purpose of configuring of PSFCH in this test is to avoid different conformance testing procedures for different tests, because foe most of NR V2X requirements the ACK/NACK statistics will be collected based on UE feedback.
Same time, even if only Option 3 (PSFCH with periodicity 1), it is required that UE transmits 5 or 10 PSFCH per slot in case PSCCH/PSSCH is allocated in each slot. So, test will be applicable to for UE with psfch-TxNumber = n16. Therefore, in addition to Option 3, we probably need to consider PSCCH/PSSCH transmission ones per 2 or 3 slots (i.e. 5 or 10 PSCCH/PSSCH will be transmitted in slot i, where mod(i.2) = 0 or mod(i,3) = 0) to ensure that test is applicable to UEs with psfch-TxNumber = n4. Taking into account that all 5 or 10 PSCCH/PSSCH will be transmitted in one slot, it does not affect test purpose.
Issue 3-3: Other issues
We need to double check this issue, because after HW comments on sentence on Section 8.3 in TS 38.214, it looks like that this sentence contradict with 2*floor(NRB /10 RBs) capability.

	MTK
	· Issue 3-1: CBW/SCS
We slight prefer option 1, but option 2 is also fine for us.
· Issue 3-2: PSFCH configuration
Option 3. 
We think there is no need to introduce AT commands since we have agreed that “PSFCH feedback instead of AT commands can be used to test NR V2X UE’s performance” in last meeting. About QC’s concern, it can be solved by setting the lower CR to ensure 2nd SCI and PSSCH have enough performance.
· Issue 3-3: Other issues
Option 2.

	LG
	To QC, Intel
Thanks for clarifying for supporting CBW. I was misunderstanding about this. Our original proposal was 40MHz CBW for this test, so we support option 1 for Issue 3-1.
Issue 3-3:
In our understanding in TS38.214, all UEs do not need to decode more than one PSCCH. So if UE supporting 2*floor(NRB /10 RBs) capability, the UE will decode more than one PSCCH. 
We don’t have strong view to introduce this capability.

	Huawei
	Issue 3-1: We support option 2
Considering different spectrum allocation for n47 for V2X and the V2X UE usually move in one specific region and not worldwide roaming like mobile phone, we do not observe typical scenario to use 40MHz BW for NR V2X now.
Issue 3-2: We prefer option 3.
The configuration of PSFCH is used to feedback the HARQ ACK/NACK for test statistic, for the reliability of PFSCH feedback in the testing can be ensured by TE like did for NR Rel-15 normal PDCCH/PDSCH demodulation requirements test even in fading channel. Now the PSCCH/PSSCH decoding capability test is static channel without external noise.
@Intel, Based on our understanding, The ACK/NACK feedback for all PSCCH/PSSCH transmitted in one slot should be transmitted in the same slot, it is not possible to distributed in separate slots, we cannot understand how to ensure that test is applicable to UEs with psfch-TxNumber = n4 by taking into account that all 5 or 10 PSCCH/PSSCH to be transmitted in one slot per 2 or 3 slots. 
So as per our understanding, considering the UE capability of psfch-TxNumber of {4, 8, 16}, both 20MHz and 40MHz CBW have the issue that is larger than the minimum capability of psfch-TxNumber 4, if we use 40MHz CB, max Tx PSFCH feedback will be 10 that is larger than psfch-TxNumber 4 and 8, higher UE capability is needed, so we prefer to define the test case with 20MHz with max 5 Tx PSFCH feedback that just require UE to support psfch-TxNumber = 8, at the same time, we can define test applicability like did for NR Rel-15 maxMIMOLayer.
Issue 3-3 Others
Like we commented in the 1st round discussion:
According to RAN1 agreements, UE is not required to decode more than one PSCCH at each PSCCH resource candidate. The corresponding descriptions are shown as follows:
[image: ]


	CATT
	· Issue 3-1: CBW/SCS
Prefer Option 1. Compared to 20MHz, 40MHz CBW can configure more PSCCH/PSSCH. Only defining 20MHz test cases cannot guarantee the performance of 40MHz.
· Issue 3-2: PSFCH configuration
Option 1and Option 3 are OK with us.
· Issue 3-3: Other issues
Support Option 2.



CRs comments collection
Copy of chairman note: All draft CRs from V2X demod “postponed” to next RAN4 meeting, meanwhile it’s allowed to collect companies comments on these draft CRs in 2nd round
	CR number
	Comments collection

	R4-2015644
	

	
	

	
	



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

	R4-2015644
	To be postponed



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

	R4-2014636
	Qualcomm, Inc.
	Proposal 3: PSFCH option 1 should be tested in PSFCH detection capability test, if not tested in PSFCH performance test. Statistics to be collected:
· Option 2 (ACK/NACK type): Pr(NACK to ACK) < 0.1%.
· Option 1 (NACK only type): Pr(NACK miss) < 1%.

	R4-2014669
	LG Electronics Inc.
	Proposal 4: Consider NACK only feedback mode for PSFCH decoding capability test to check both NR sidelink HARQ feedback modes
Proposal 6: Use simulation assumptions Table 1~3 for multiple link tests

	R4-2014670
	LG Electronics Inc.
	Initial simulation results for multiple link test cases for alignment (Power imbalance test, PSCCH/PSSCH decoding capability, PSFCH decoding capability test)

	R4-2015642
	Huawei, HiSilicon
	Proposal 3: Use Table 2.2.1 as test setup for PSFCH decoding capability test.

	R4-2015645
	Huawei, HiSilicon
	Draft CR to introduce PSFCH decoding capability test for NR sidelink



Open issues summary
Issue 4-1: Test design
· Proposals
· Option 1 (Huawei):
· Bandwidth and SCS is set to be 20MHz&30kHz and the allocated RB is 51. A (According to UE capability reporting) UEs simulated by test equations are belong to one group, each UE send ACK/NACKs randomly to tested UE and we set numSubchannel to 1, periodPSFCHresuorce to 1 and rbSetPSFCH to 51, so all 51 RBs are used for PSFCH transmission.
· When A is not larger than 51, all A UEs should transmit one by one from RB 0 to A-1 with CS pair index 0.  When A=64, UE i,  0≤i≤50 should transmit PSFCH one by one from RB 0 to 50 with CS pair index 0, the remaining 13 UEs (i.e. UEi, 51≤i≤63) should transmit PSFCHs from RB 0 to RB 12 with CS pair index 3.
· Option 2 (LGE):
· N Sidelink Tx UEs (N is {5, 15, 25, 32, 35, 45, 50, 64} depending on UE capability)
· 15 sidelink UEs should transmit one by one for every RB per PSFCH
· PSFCH period = 4
· Recommended WF
· Collect comments on options above

Issue 4-2: Feedback mode
· Proposals
· Option 1 (Huawei): ACK/NACK
· Option 2 (QC, LGE): NACK only
· Recommended WF
· Collect comments on options above

Issue 4-3: CBW/SCS
· Proposals
· Option 1 (Huawei, LGE): 20 MHz, 30 kHz
· Recommended WF
· Collect comments from other companies on Option 1

Issue 4-4: Propagation conditions
· Proposals
· Option 1 (Huawei, LGE): Static propagation condition without external noise
· Recommended WF
· Collect comments from other companies on Option 1

Issue 4-5: Test metric
· Proposals
· Option 1-1 (Huawei): Pr (ACK miss) < 1%, Pr (DTX to ACK) < 1%, Pr (NACK to ACK) < 0.1% in case “ACK/NACK” mode
· Option 1-2 (QC): Pr(NACK to ACK) < 0.1% in case of “ACK/NACK” mode
· Option 2 (QC, LGE): Pr(NACK miss) < 1% in case of “NACK only” mode
· Recommended WF
· Collect comments on options above, taking into account discussion on Issue 4-2.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments collection

	LG
	Issue 4-1
 For test design, we proposed the test setup table in our contribution, and main our proposal is to capture N sidelink Tx UE depending on UE capability.
Issue 4-2
 There are two feedback mode in NR V2X. We prefer to use ACK/NACK feedback mode for single link PSFCH test case, and NACK only feedback mode for multiple link PSFCH decoding capability test. 
Issue 4-3
 We prefer option 1.
Issue 4-4
 We prefer option 1.
Issue 4-5
 We prefer option 2 if we agree NACK feedback mode

	QC
	Issue 4-1
For option 1, if 40MHz is used, 64 PSFCH can be accommodated without cyclic shift multiplexing, we propose to have 40MHz to simplify the configuration, then option 1 first bullet can be used by replacing 51 by 100
Issue 4-2
We support option 2, since NACK only option should be tested. An alternative is testing NACK only in performance test, then capability test can use ACK/NACK.
Issue 4-3
As we explained in issue 4-1, 40MHz can simplify the configuration, hence we support 40MHz
Issue 4-4
Support option 1
Issue 4-5
We want to modify option 2 as “Pr(NACK miss) < 1% and Pr(DTX to NACK) in case of “NACK only” mode”, since false alarm should be limited in addition to miss detection.

	Intel
	Issue 4-1: Test design
Based on our understanding of PSFCH mapping procedure (listed below based on TS 38.213), there is a limitation on number of PSFCH per sub-channel per-slot per-CS ()
A UE is provided by sl-PSFCH-RB-Set-r16 a set of  PRBs in a resource pool for PSFCH transmission in a PRB of the resource pool. For a number of  sub-channels for the resource pool, provided by sl-NumSubchannel, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 
For scenario with 20 MHz, 30 kHz (5 sub-channels) and PSFCH periodicity 4,  = 2. It means we can allocate 10 PRBs with 60 PSFCHs per slot as maximum in case 6 CSs are used. Such configuration does not allow to verify capability n64. Therefore, PSFCH periodicity 1 should be considered, which allows to allocate 50 PRBs with 300 PSFCHs per slot as maximum in case 6 CSs are used. Same time, to verify n64 capability, we need to allocate multiple PSFCH in same resource. Therefore, we need to further check the PSFCH decoding performance for such case. Another option is to consider 40 MHz CBW as proposed by QC. We think that such configuration simplifies the test and does not required additional study of PSFCH decoding for scenarios with multiple PSFCH transmission in same resources.
Issue 4-2: Feedback mode
If ACK/NACK mode will be used for single link tests, then we are fine to consider NACK only mode for this test.
Issue 4-3: CBW/SCS
Scenario with 40 MHz and 30 kHz is slightly preferable solution.
Issue 4-4: Propagation conditions
Support Option 1
Issue 4-5: Test metric
Support Option 2 and proposal from QC.

	CATT
	Issue 4-1: Test design
Prefer Option 2.
Issue 4-2: Feedback mode
Slightly prefer option 2 if ACK/NACK is defined for PSFCH performance requirements. 
Issue 4-3: CBW/SCS
Option 1 is OK with us. 
Issue 4-4: Propagation conditions
Support Option 1.
Issue 4-5: Test metric
Support Option 2.

	MTK
	Issue 4-1
Support option 1.
Issue 4-2
 Support option 1. 
From our understanding, ACK/NACK decoding capability is stricter than NACK only capability due to different test metric. For ACK/NACK mode, the test metrics are Pr (ACK miss), Pr (DTX to ACK) and Pr (NACK to ACK). And for NACK only mode, the test metrics is Pr(NACK miss). Thus, we prefer option 1.
Issue 4-3
 Support option 1.
Issue 4-4
 Support option 1.
Issue 4-5
 Support option 1-1.

	Huawei: 
	Issue 4-1: Test design
We support option 1. 
Similar to PSSCH/PSCCH capability test, we propose to only test 20MHz considering supporting of different bandwidth is a UE capability and 20MHz should be supported by most all UEs.
To Intel. One question from our side: If PSFCH periodicity is 4, number of sub-channels is 5,  = floor(51/(4*5))=2, the number of allocated RBs for PSFCH transmission within one slot is 2*5*4=40, not 10. Is our understanding correct?
According to our proposal, if we set number of sub-channels to 1 and PSFCH periodicity to 1. All 51 RBs can be used for PSFCH transmission.
Maybe it is not necessary to check all possible number of supported PSFCH in one slot considering different UE capability, to simplify the test, it is better to just choose one specific number PSFCH, such as 15, that is acceptable for all companies. RAN4 never test one performance requirement with checking all different UE capabilities.
Issue 4-2: Feedback mode
We still support option 1. For ACK/NACK mode, three types of signals should be distinguished by UE. i.e. ACK, NACK or DXT while for NACK only mode, only two types signals should be distinguished. i.e. NACK or DXT. Therefore, we think UE pass the ACK/NACK mode test can also pass the NACK only test. No need to introduce the NACK only test. Also it is better to unify the test metric.
Issue 4-3: CBW/SCS
We support option 1, we propose to only test 20MHz.
Issue 4-4: Propagation conditions
Support option 1
Issue 4-5: Test metric
Support option 1.



CRs comments collection
Modarator note: Suggest to focus on resolving of all open issues first. Same time, it is not precluded that interested companies provide comments on CRs/draft CRs in this section.
	CR number
	Comments collection

	R4-2015645
	LG : depending on decision of test case discussion, but we prefer to postpone all draft CR to the next meeting.

	
	Intel: We are fine to postpone the decision to the next RAN4 meeting. Same time, interested companies can provide the comments.

	
	



Summary for 1st round 
Open issues 
	Status summary 

	Agreements
· Issue 4-4: Propagation conditions
· Static propagation condition without external noise

Issues for discussion in the 2nd round
· Issue 4-1: Test design
· Option 1 (Huawei, MTK):
· Bandwidth and SCS is set to be 20MHz&30kHz and the allocated RB is 51. A (According to UE capability reporting) UEs simulated by test equations are belong to one group, each UE send ACK/NACKs randomly to tested UE and we set numSubchannel to 1, periodPSFCHresuorce to 1 and rbSetPSFCH to 51, so all 51 RBs are used for PSFCH transmission.
· When A is not larger than 51, all A UEs should transmit one by one from RB 0 to A-1 with CS pair index 0.  When A=64, UE i,  0≤i≤50 should transmit PSFCH one by one from RB 0 to 50 with CS pair index 0, the remaining 13 UEs (i.e. UEi, 51≤i≤63) should transmit PSFCHs from RB 0 to RB 12 with CS pair index 3.
· Option 2 (LGE, CATT):
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	SCS
	kHz
	30

	Active cell(s)
	
	None

	Sidelink UE i,
0 ≤ i ≤ (N-1) Note 4
	Sidelink Transmissions
	
	PSFCH

	
	Timing offset Note 1
	s
	0

	
	Frequency offset Note 2
	Hz
	0

	
	Synchronization source
	
	GNSS 

	
	Propagation Channel
	
	Static propagation condition
No external noise sources are applied

	
	Antenna configuration
	
	1x2

	
	PSFCH period 
	
	4

	
	Test metric Note 5
	
	1% of NACK missed detection probability 

	Note 1:	Time offset of Sidelink UE receive signal with respect to GNSS reference timing.
Note 2:	Frequency offset of Sidelink UE with respect to GNSS reference frequency.
Note 3:	15 sidelink UEs should transmit one by one for every RB per PSFCH
Note 4:	N is {5, 15, 25, 32, 35, 45, 50, 64} depending on UE capability
Note 5:	1% of DTX to NACK probability should be fulfilled.


· Option 3 (Intel):
· Same as option 1, but with 50 PRBs with PSFCH per slot.
· Option 4 (QC, Intel)
· Bandwidth 40 MHz and SCS 30 kHz
· UEs should transmit one by one from RB 0 to N-1 with CS pair index 0, where N is {5, 15, 25, 32, 35, 45, 50, 64} depending on UE capability
· Issue 4-3: CBW/SCS
· Option 1 (Huawei, MTK, CATT, LGE): 20 MHz 30 kHz 
· Option 2 (QC, Intel): 40 MHz, 30 kHz
· Issue 4-2: Feedback mode
· Option 1 (Huawei, MTK): ACK/NACK
· Option 2 (LGE, QC, Intel, CATT): NACK only
· Based on comments from companies this proposal is valid in case single link requirements are defined for ACK/NACK mode
· Issue 4-5: Test metric
· Option 1-1 (Huawei, MTK): Pr (ACK miss) < 1%, Pr (DTX to ACK) < 1%, Pr (NACK to ACK) < 0.1% in case “ACK/NACK” mode
· Option 1-2 (QC): Pr(NACK to ACK) < 0.1% in case of “ACK/NACK” mode
· Option 2 (QC, LGE, CATT): Pr(NACK miss) < 1% in case of “NACK only” mode
· Option 2a (QC, Intel): Pr(NACK miss) < 1% and Pr(DTX to NACK) in case of “NACK only” mode




CRs
	CR number
	CRs/TPs Status update recommendation  

	R4-2015645
	To be further discussed to allow interested companies to provide comments



Discussion on 2nd round
Open issues summary
· Issue 4-1: Test design
· Option 1 (Huawei, MTK, LGE):
· Bandwidth and SCS is set to be 20MHz&30kHz and the allocated RB is 51. A (According to UE capability reporting) UEs simulated by test equations are belong to one group, each UE send ACK/NACKs randomly to tested UE and we set numSubchannel to 1, periodPSFCHresuorce to 1 and rbSetPSFCH to 51, so all 51 RBs are used for PSFCH transmission.
· When A is not larger than 51, all A UEs should transmit one by one from RB 0 to A-1 with CS pair index 0.  When A=64, UE i,  0≤i≤50 should transmit PSFCH one by one from RB 0 to 50 with CS pair index 0, the remaining 13 UEs (i.e. UEi, 51≤i≤63) should transmit PSFCHs from RB 0 to RB 12 with CS pair index 3.
· Option 2 (LGE, CATT):
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	SCS
	kHz
	30

	Active cell(s)
	
	None

	Sidelink UE i,
0 ≤ i ≤ (N-1) Note 4
	Sidelink Transmissions
	
	PSFCH

	
	Timing offset Note 1
	s
	0

	
	Frequency offset Note 2
	Hz
	0

	
	Synchronization source
	
	GNSS 

	
	Propagation Channel
	
	Static propagation condition
No external noise sources are applied

	
	Antenna configuration
	
	1x2

	
	PSFCH period 
	
	4

	
	Test metric Note 5
	
	1% of NACK missed detection probability 

	Note 1:	Time offset of Sidelink UE receive signal with respect to GNSS reference timing.
Note 2:	Frequency offset of Sidelink UE with respect to GNSS reference frequency.
Note 4:	N is {5, 15, 25, 32, 35, 45, 50, 64} depending on UE capability
Note 5:	1% of DTX to NACK probability should be fulfilled.


· Option 3 (, LGE?):
· Same as option 1, but with 50 PRBs with PSFCH per slot.
· Option 4 (QC, Intel)
· Bandwidth 40 MHz and SCS 30 kHz
· UEs should transmit one by one from RB 0 to N-1 with CS pair index 0, where N is {5, 15, 25, 32, 35, 45, 50, 64} depending on UE capability
· Recommended WF: Discuss above options in the GTW session.
· Issue 4-2: Feedback mode
· Option 1 (Huawei, MTK): ACK/NACK
· Option 2 (LGE, QC, Intel, CATT): NACK only
· Based on comments from companies this proposal is valid in case single link requirements are defined for ACK/NACK mode
· Recommended WF: Discuss above options in the GTW session.
· Issue 4-3: CBW/SCS
· Option 1 (Huawei, MTK, CATT, LGE): 20 MHz 30 kHz 
· Option 2 (QC, Intel, LGE?): 40 MHz, 30 kHz
· Recommended WF: Discuss above options jointly with Issue 4-1. As potential option we can check companies view on 30 MHz CBW.
· Issue 4-4: Test metric
· Option 1-1 (Huawei, MTK): Pr (ACK miss) < 1%, Pr (DTX to ACK) < 1%, Pr (NACK to ACK) < 0.1% in case “ACK/NACK” mode
· Option 1-2 (QC): Pr(NACK to ACK) < 0.1% in case of “ACK/NACK” mode
· Option 2 (LGE, CATT): Pr(NACK miss) < 1% in case of “NACK only” mode
· Option 2a (QC, Intel, CATT): Pr(NACK miss) < 1% and Pr(DTX to NACK) in case of “NACK only” mode
· Recommended WF: Come back after conclusion on Issue 4-2 will be reached.
Open issues comments collection
	Company
	Comments collection

	LG
	Issue 4-1:
In our understanding, option 1, option 2, and option 4 are similar proposal. Option 1 is more detail configuration for N=64. For option 4, issue is the CBW. 
And for option 2 table, Note 3(15 sidelink UEs should transmit one by one for every RB per PSFCH) should be removed.
Issue 4-2: 
   We prefer option 2. NR V2X has two HARQ feedback mode. ACK/NACK feedback mode is already agreed for single link test, so NACK only should be considered for multiple link test.
Issue 4-3:
As we mentioned in above Topic#3, we prefer to set both 20MHz and 40MHz configuration, then applicability rule can be applied depending on UE capability.
Issue 4-4:
   Support option 2. For option 2a, we need further check for Pr(DTX to NACK) metric.

	QC
	Issue 4-1 and 4-3:
From LGE comments, we first have to clarify this: “whether UE can declare the support of n47”. As we commented in topic #3, based on our understanding, when UE support a band, all the CBW in that band should be supported, CBW support can’t be signalled separately in one band.
If our understanding is correct, 40MHz is mandatory when UE declares the support of n47. Then to be consistent with the PSFCH performance test to have cyclic shift multiplex to be 1, 40MHz should be used.
Issue 4-2 and 4-4:
4-2 should be decided first. From test coverage perspective, we support option 2. Then issue 4-4 is only between 2 and 2a. 2 doesn’t verify whether false alarm is high, hence 2a is better.

	Intel
	Issue 4-1: Test design
We share the same view as QC and support Option 4.
To HW from first round: yes, there was mistake in our understanding and value 40 is correct (not 10). Also, after clarification on sub-channel configuration, now it is clear how 51 PRBs can be allocated by PSFCH. 
As for Option 1,2 or 3, we have concern whether PSFCH detection performance will be same for PRBs with one PSFCH transmission and with two PSFCH transmission. Therefore, proposal from QC looks simpler and does not require further analysis.
Issue 4-2: Feedback mode
Option 2. Share the same view as LGE.
Issue 4-3: CBW/SCS
Option 2. Already commented above.
Issue 4-4: Test metric
Support Option 2a.

	MTK
	Issue 4-1: Test design
We prefer option 1. We have the similar view with LG.
Issue 4-2: Feedback mode
Support option 2. We think it is better to unify the test metric.
Issue 4-3: CBW/SCS
Support option 1.
Issue 4-4: Test metric
Support option 1-1.

	LG
	To QC, 
Thanks for clarifying for supporting CBW. I was misunderstanding about this. 

	Huawei
	Issue 4-1: Support option 1.
For UE supporting max 64 Rx PSFCH(s) resources in a slot, it is a basic UE capability to support the multiplexing of CS pairs within one RB. The test is used to verify UE’s capability of decoding all received PSFCH, not try to distinguish different decoding capability between RBs with and without CS pairs multiplexing, we do not think that it is an issue that different performance between PRB with one or two PSFCHs transmission. At the same time, considering support 20MHz is more typical scenario, this configuration should be very typical.
Issue 4-2: Support option 1.
For ACK/NACK mode, three types of signals should be distinguished by UE. i.e. ACK, NACK or DXT while for NACK only mode, only two types signals should be distinguished. i.e. NACK or DXT. Higher UE capability to decode PSFCH is required for ACK/NACK compared to NACK only. This test case is specially designed for PSFCH feedback, higher UE capability should be checked, so ACK/NACK mode is more suitable for this case.
Issue 4-3:Support option 1
As we discussed in PSSCH/PSCCH decoding capability test. We support test only 20MHz/30 kHz
Issue 4-4: Still prefer option 1-1

	CATT
	Issue 4-1: Test design
Support option 2.
Issue 4-2: Feedback mode
We prefer option 2 to increase test coverage.
Issue 4-3: CBW/SCS
Support option 1.
Issue 4-4: Test metric
Option 2 and Option 2a are OK with us.



CRs comments collection
Copy of chairman note: All draft CRs from V2X demod “postponed” to next RAN4 meeting, meanwhile it’s allowed to collect companies comments on these draft CRs in 2nd round
	CR number
	Comments collection

	R4-2015645
	

	
	

	
	



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

	[bookmark: _GoBack]R4-2015645
	To be postponed



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

	R4-2014537
	Intel Corporation
	Proposal 1: Define SDR requirements with active sidelink in the scope of Rel-16 V2X.

	R4-2014779
	MediaTek inc.
	Proposal 6: Not to define SDR with active sidelink test case.

	R4-2014669
	LG Electronics Inc.
	Proposal 5: Introduce SDR with active sidelink test for NR+NR sidelink

	R4-2015642
	Huawei, HiSilicon
	Proposal 10: Not introduce SDR test for NR sidelink.



Open issues summary
Issue 5-1: Whether to define the SDR test with active sidelink
· Proposals
· Option 1 (Intel, LGE): Yes
· Option 2 (MTK, Huawei): No
· Recommended WF
· Collect more comments on this issue with detailed justification why one or another option is supported.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments collection

	LG
	Prefer option 1.
If UE support concurrent operation WAN and V2X sidelink, RAN4 needs to verify NR downlink and V2X sidelink operation is not impacted with each other.

	Intel
	Support Option 1. We prefer to define SDR requirements for UE supporting concurrent operation in order to ensure that there are no mutual impacts from WAN to V2X and from V2X to WAN operation. Same time, definition of such requirements does not require extra work on simulation alignment and existing NR Uu SDR and NR V2X soft buffer test can be reused (i.e. similar to LTE V2X).

	CATT
	Prefer option 1.
In LTE V2X, SDR test was introduced to test the impact of concurrent operation. When it comes to NR V2X, concurrent operation is also one of primary issues in Rel-16. To verify the UE supporting concurrent operation between Uu and SL, SDR test should be introduced but limited test cases are preferred.

	MTK
	Support option 2.
In NR, owing to no special test case for peak throughput had been introduced in Uu, we don’t think RAN4 needs to spend too much time to discuss how to design the SDR test for V2X UE. At the same time, this feature is also an optional feature for NR V2X. We suggest only to define the basic V2X features and not to define optional SDR with active sidelink test case.  

	Huawei: 
	Support option 2.The purpose of this test is to verify the WAN and V2X operation is not impacted with each other when UE is under concurrent operation. However, this scenario is considered as low-priority according to the agreement of RF part and this feature is an optional feature with capabiliy signalling for UE. Considering so many tests have been introduced and this is not typical scenario, we propose not to introduce the concurrent SDR test.

	LG
	To Huawei,
I don’t think that this scenario is low priority, and there was no any agreement for priority of V2X scenario. In our understanding, the agreements in RF session was just ordering of work not a priority for scenario.



CRs comments collection
N/A

Summary for 1st round 
Open issues 
	Status summary 

	Issues for discussion in the 2nd round
· Issue 5-1: Whether to define the SDR test with active sidelink
· Option 1 (Intel, LGE, CATT): Yes
· Option 2 (MTK, Huawei): No




CRs
N/A

Discussion on 2nd round
Open issues summary
· Issue 5-1: Whether to define the SDR test with active sidelink
· Option 1 (Intel, LGE, CATT): Yes
· Option 2 (MTK, Huawei): No
· Recommended WF: Keep open and discuss in the next RAN4 meeting.
Open issues comments collection
	Company
	Comments collection

	LG
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Support option 1

	Intel
	Support option 1, because we don’t see any significant work load to introduce such test case and LTE V2X procedure, where Uu SDR and V2X soft buffer tests are combined, can be reused.
To MTK from first round: For NR Uu we have specific test with maximum data rate specified in Section 5.5A of TS 38.101-4. 

	MTK
	Support option 2.
Thanks for Intel’s information. I need some time to further check it. But we still think it is no need to define this case because this feature is an optional feature and we should deprioritize this case.

	Huawei
	Support option 2.

	CATT
	Support option 1.



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

	
	



image1.wmf
oc

N


oleObject1.bin

image2.png
Retransmissions




image3.emf
5


.


2


,


35


=


=


offset


SCI


O


b




5 . 2 , 35

 

offset SCI

O




image4.png
-8.3 UE procedure for receiving the physical sidelink shared
channel.
For sidelink resource allocation mode 1, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH

according to the detected SCI formats 2-A and 2-B, and associated PSSCH resource configuration configured by higher
layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate..

For sidelink resource allocation mode 2, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH
according to the detected SCI formats 2-A and 2-B, and associated PSSCH resource configuration configured by higher
layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate..





