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Introduction
This email discussion is for Rel-16 NR V2X demodulation performance in Agenda 7.3.7. For the information, this meeting is the first meeting for NR V2X performance, so we focus on the list of test cases and initial simulation assumptions. In 2nd round discussion, work split will be discussed based on agreed test cases in Topic#5.
List of candidate target of email discussion for 1st round and 2nd round as follows:
· 1st round:
· Topic#1 : Work plan & Spec. structure
· Sub-topic 1-1: Work plan
· Sub-topic 1-2: Spec. structure
· Topic#2 : List of test cases for performance requirements
· Sub-topic 2-1: Single link tests
· Sub-topic 2-2: Multiple link tests
· Sub-topic 2-3: CSI tests
· Sub-topic 2-4: Priority of test cases
· Sub-topic 2-5: Applicability rule
· Topic#3 : Common simulation assumptions
· Sub-topic 3-1: Reference receiver
· Sub-topic 3-2: General simulation assumptions
· Topic#4 : Detail initial simulation assumptions
· Sub-topic 4-1: PSSCH
· Sub-topic 4-2: PSCCH
· Sub-topic 4-3: PSBCH
· Sub-topic 4-4: PSFCH
· Sub-topic 4-5: PSCCH and PSSCH decoding capability
· 2nd round
· Remaining issues for each Topic (Topic#2, #3, and #4) will be discussed.
· Work split for draft CR will be discussed in Topic#5.
Topic #1: Work plan & Spec. structure
This section will treat work plan and spec. structure for NR V2X performance part. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010010
	LG Electronics Inc.
	Work plan for V2X demodulation performance

	R4-2010011
	LG Electronics Inc.
	Proposal: Capture NR V2X performance part in single new separate chapter, and capture demodulation and CSI performance as sub-section in the new chapter

	R4-2011023
	Huawei, HiSilicon
	Proposal: Create a new Heading 1 section (such as chapter 11) for NR V2X performance requirements



Open issues summary
Sub-topic 1-1 
Work plan and Spec. structure for NR V2X performance part are discussed in the sub-topic. 
Issue 1-1: Work plan
· Proposals
	RAN4 meeting
	Work plan

	RAN4#96-e (First meeting)
	· Discuss work scope and identify list of performance test cases 
· Discuss and decide initial simulation assumptions
· Do work split for test cases to prepare draft CRs upcoming meetings

	RAN4#97-e (Second meeting)
	· Collect initial simulation results
· Update simulation assumptions for final performance requirements
· Submit draft CRs 

	RAN4#98 (Third meeting)
	· Collect final simulation results 
· Finalize performance requirements based on collected simulation results
· Finalize draft CRs and approve Big CR based on the draft CRs
· Complete V2X demodulation performance requirements



· Recommended WF
· Need further discussion.

Issue 1-2: Spec. structure
· Proposals: Introduce new section (such as chapter 11) for NR V2X performance requirements 
	e.g.) 11. V2X requirements
11.1 Demodulation performance requirements (conducted requirements)
                11.1.1 PSSCH demodulation requirements
11.1.2 PSCCH demodulation requirements
...
11.2 CSI reporting for V2X (conducted requirements)
11.2.1 Reporting of Channel Quality Indicator (CQI)
11.2.2 Reporting of Rank Indicator (RI)
...



· Recommended WF
· Introduce new section (such as chapter 11), and need further discussion on detail title for chapter and sub-clauses 

Companies views’ collection for 1st round 
Open issues 
Issue 1-1: Work plan
	Company
	Comments

	MTKXXX
	OK with this work plan.

	Intel
	Ok with work plan

	Huawei, HiSilicon
	OK with recommended WF. But the timeline is really a little challenge. 

	CATT
	OK with the work plan.

	LG
	Yes, the timeline is really challenge. As mentioned in our contribution, according to the progress, the work plan could be updated if needed.


 
Issue 1-2: Spec. structure
	Company
	Comments

	MTKXXX
	Support to introduce new section, the detail sub-clauses need further discussion.

	LG
	Support proposal. 

	Intel
	We support recommended WF.

	Huawei, HiSilicon
	Support the recommended WF.

	CATT
	Recommended WF is OK with us



CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#1-1
	Issue 1-1: Work plan
Tentative agreements: Proposed work plan could be agreeable.
Candidate options:
Recommendations for 2nd round:
Issue 1-2: Spec. structure
Tentative agreements: Introduce new section (such as chapter 11), and need further discussion on detail title for chapter and sub-clauses
Candidate options:
Recommendations for 2nd round:




Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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

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



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




Topic #2: List of test cases for performance requirements
This section will discuss the list of test cases for NR V2X demodulation and CSI performance. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009830
	CATT
	Proposal 1: Use 20MHz channel bandwidth for PSBCH demodulation performance.
Proposal 2: Use antenna configuration 1x2 for PSBCH demodulation performance.
Proposal 3: Use the modulation QPSK for PSBCH demodulation performance.
Proposal 4: Specify PSBCH performance requirements under TDLC300-180.
Proposal 5: Consider 0us and 0Hz as timing offset and frequency offset between Tx UE and Rx UE for PSBCH demodulation performance.
Proposal 6: Use the test metric SNR@1%BLER to evaluate NR V2X PSBCH demodulation performance.
Proposal 7: Consider the simulation assumptions and FRC for PSBCH demodulation performance in Table 1 and Table 2.

	R4-2009831
	CATT
	

	R4-2010012
	LG Electronics Inc.
	Proposal 1: Introduce performance requirements listed in Table 1 for NR V2X.
Proposal 2: Companies are encourage to apply volunteer for work split.
Proposal 3: discuss and finalize initial simulation assumptions with test cases in Table 1 to provide initial simulation results for next RAN4 meeting

	R4-2010039
	MediaTek inc.
	Proposal 1: Reference receiver assumptions for NR V2X UE demodulation requirements:
•	cross-DMRS CFO estimation algorithm;
•	MMSE in frequency domain and linear interpolation in time domain for channel estimation algorithm;
•	LMMSE-MRC reference receiver structure;
•	Capable of PSCCH DMRS OCC Blind detection.
Proposal 2: Define NR V2X reference channel structure as follow in Demod performance evaluation.
•	14 symbols per slot
•	SCS = 30 KHz
•	PSSCH 9 symbols, PSCCH 2 symbols
•	PSSCH using 3 DMRS pattern with 3-symbol time interval
•	PSFCH shall be always configured
Proposal 3: Test NR V2X UE’s performance base on PSFCH feedback instead of AT commands.
Proposal 4: Define PSSCH test cases with GNSS and syncRefUE as different sync. sources.
Proposal 5: Define 1st SCI Demod test case separately.
Proposal 6: 2nd SCI can be tested together with PSSCH.
Proposal 7: Define PSFCH test cases with the following test requirements.
•	ACK false alarm probability
•	ACK missed probability
•	NACK to ACK probability
Proposal 8: The test case of legacy LTE V2X multiple links can be considered as a baseline in NR V2X.
Proposal 9: RAN4 is encouraged to propose a reasonable ADC bit length to evaluate NR V2X UE’s performance under multiple links.
Proposal 10: Postpone soft buffer and UE decoding capability test cases until RAN1 makes a final decision.

	R4-2011022
	Huawei, HiSilicon
	Propose 1: Specify the requirement for V2V stand-alone operating on a dedicated V2V carrier (i.e. Band 47) with no WAN operation/coverage.
Proposal 2:  Introduce the performance requirements for Rel-16 V2X including following contents:
-	Single link: 
–	PSSCH 
–	PSCCH
–	PSFCH
–	PSBCH
-	Multi-link
–	Power imbalance with two links
–	PSCCH/PSSCH decoding capability test
–	Soft buffer test
–	PSFCH processing test

	R4-2011024
	Huawei, HiSilicon
	Proposal 1: Specify the requirement for V2V stand-alone operating (i.e. no WAN operation/coverage) on a dedicated V2V carrier (i.e. Band 47)
–	For requirements except for PSBCH:
-	Use GNSS as synchronization. 
-	The relative frequency offset between TX UE and RX UE should be set to 0.2ppm.
-	The time offset between TX UE and RX UE should be set to 24*64*Tc.
–	For requirements for PSBCH:
-	Use SyncRef UE as synchronization. 
-	The relative frequency offset between TX UE and RX UE should be set to 0.1ppm.
-	The time frequency offset between TX UE and RX UE should be set to 8*64*Tc.
–	Use 1T2R and SCS 30 kHz for all the requirements.
–	Use bandwidth 20MHz
Proposal 2: Introduce the performance requirements for PSSCH with following conditions:
–	PSSCH symbol length {13, 10} for slots without/with PSFCH
–	Single-layer 
–	Doppler is 1330Hz(240km/h) 
–	Use DMRS number {3,2} for slots without/with PSFCH
Proposal 3: Introduce the performance requirements for PSCCH with following conditions:
–	Doppler is 1330Hz(240km/h) .
–	Use randomly selected OCC value for PSCCH on every sidelink transmission to verify PSCCH DMRS blind detection capability.
Proposal 4: Introduce the performance requirements for PSBCH with following conditions:
–	Doppler is 1330Hz(240km/h) 
–	Normal CP
–	Use Table 2 as FRC
–	Number of S-SSB transmissions within one S-SSB :2
Proposal 5: Introduce the tests of PSFCH with following conditions:
–	Both Performance for single-link of PSFCH and UE capability of processing multiple PSFCHs should be verified.
–	Doppler is 1300Hz (240km/h)
–	Test metric should be same as NR PUCCH format 0:
	SNR@ 1% ACK missed detection probability 
	DXT to ACK probability shall less than 1%

	R4-2011323
	Intel Corporation
	Proposal 1:	Define Rel-16 V2X demodulation requirements for the following physical channels: PSBCH, PSCCH, PSSCH and PSFCH.
Proposal 2:	Define PSCCH decoding capability test for different UE capabilities in the scope of Rel-16 V2X.
Proposal 3:	Define SDR requirements with active Sidelink in the scope of Rel-16 V2X.
Proposal 4:	Consider Power imbalance requirements as second priority for Rel-16 time frame.
Proposal 5:	Consider V2X CSI reporting requirements as second priority for Rel-16 time frame.

	R4-2011324
	Intel Corporation
	Proposal 1:	Define Rel-16 V2X demodulation requirements for FR1 scenarios only.
Proposal 2:	Define Rel-16 V2X demodulation requirements for scenarios with relative vehicle speed up to 500 km/h.
Proposal 3:	Define Rel-16 V2X demodulation requirements at least for GNSS-based and gNB-based synchronization.
Proposal 4:	Define Rel-16 V2X demodulation requirements under assumptions of 2 receive antenna at V2X UE.
Proposal 5:	Consider definition of 256QAM and Rank 2 requirements as second priority for Rel-16 V2X scope.

	R4-2011381
	Qualcomm, Inc.
	Proposal 1: Replace soft buffer test by HARQ buffer soft combining test, following NR Uu.
Proposal 2: 256QAM reception is an optional UE capability.
Proposal 3: Adapt applicability rule for demod requirement as Table 2 1. 
Proposal 4: Common demod test configurations are listed in the following table (subject to change for any specific tests) 
	Bandwidth
	40MHz

	SCS
	30kHz

	Allocation size
	10RB

	Propagation condition
	TDL-A 30ns 


Proposal 5: Use Table 2‑3 and Table 2‑4 as PSSCH demod simulation assumptions.
Proposal 6: Use Table 2‑5 and Table 2‑6 as PSCCH and PSBCH demod simulation assumptions.
Proposal 7: Use Table 2‑8 and Table 2‑9 as simulation assumptions for HARQ buffer soft combining test.
Proposal 8: Use Table 2‑10 as simulation assumption for PSCCH and PSSCH decoding capability test.
Proposal 9: Use Table 2‑11 as simulation assumption for PSFCH detection.



Open issues summary
Companies are encouraged to provide views on which test cases should be defined, and detail simulation assumptions is discussed in Topic#4.
Sub-topic 2-1: Single link tests
Issue 2-1-1: Basic physical channel performance
· Proposals
· Define PSSCH/PSCCH/PSBCH/PSFCH demodulation performance requirements 
· Recommended WF
· Define PSSCH/PSCCH/PSBCH/PSFCH demodulation performance requirements

Issue 2-1-2: 2nd-stage SCI performance  
· Proposals 
· Option 1: 2nd-stage SCI performance explicitly
· Option 2: 2nd-stage SCI performance implicitly with PSSCH test
· Recommended WF
· Need further discussion 

Sub-topic 2-2: Multiple link tests

Issue 2-2-1: power imbalance performance
· Proposals: 
· Define performance requirements for power imbalance
· Recommended WF
· Define power imbalance performance requirement

Issue 2-2-2: Soft buffer test
· Proposals: 
· Option 1: Replace soft buffer test by HARQ buffer soft combining test
· Recommended WF
· Need further discussion

Issue 2-2-3: PSCCH/PSSCH decoding capability
· Proposals: 
· Define performance requirements for PSCCH/PSSCH decoding capability
· Recommended WF
· Define performance requirements for PSCCH/PSSCH decoding capability

Issue 2-2-4: PSFCH decoding capability
· Proposals: 
· Option 1: Define performance requirements to verify UE capability of processing multiple PSFCHs 
· Recommended WF
· Need further discussion

Issue 2-2-5: SDR with active sidelink 
· Proposals: 
· Option 1: Define SDR requirements with active Sidelink 
· Recommended WF
· Need further discussion

Sub-topic 2-3: CSI tests
Issue 2-3-1: CQI and RI reporting 
· Proposals: 
· Define CQI and RI reporting performance requirements
· Recommended WF
· Define CQI and RI reporting performance requirements

Sub-topic 2-4: Priority of test cases
Issue 2-4-1: Priority of test cases
· Proposals: 
· Option 1: Consider power imbalance, 256QAM, rank 2, and CSI reporting performance as second priority
· Recommended WF
· Need further discussion

Sub-topic 2-5: Applicability rule
Issue 2-5-1: Applicability rule for demodulation
· Proposals: 
· Option 1
	Requirement
	Applicable if UE supports the following capability

	PSCCH and PSSCH demodulation without 256QAM reception capability
	UE with support of Receiving NR sidelink 

	PSSCH and PSCCH decoding capability  
	UE with support of Receiving NR sidelink 

	PSSCH demodulation with 256QAM reception capability
	UE with support of receiving 256QAM, the 64QAM demod test can be skipped if UE fulfills this requirement

	PSBCH demod
	UE can receive S-SSB in NR sidelink

	Demod for gNB as synchronization source
	UE can transmit or receive NR sidelink based on the synchronization to an gNB

	SDR
	UE supporting concurrent operation band for NR Uu and NR SL

	HARQ soft combining test
	UE with support of Receiving NR sidelink but not concurrent operation for NR Uu and NR SL

	PSFCH detection
	UE with support of Receiving NR sidelink



· Recommended WF
· Need further discussion

Companies views’ collection for 1st round 
Open issues 
Sub-topic 2-1: Single link tests
Issue 2-1-1: Basic physical channel performance
	Company
	Comments

	MTKXXX
	Support recommended WF.

	QC
	Support recommended WF

	LG 
	Support recommended WF

	Intel
	Support recommended WF

	Huawei, HiSilicon
	OK with recommended WF.

	CATT
	Support recommended WF.


 
Issue 2-1-2: 2nd-stage SCI performance
	Company
	Comments

	MTKXXX
	Option 2.
The 2nd SCI is multiplexing with PSSCH resource, and use the same PSSCH DMRS which means same CE performance. A big difference between 2nd SCI and PSSCH is polar decoding which will be tested in 1st SCI performance.
2nd SCI payload is much smaller than PSSCH and the performance is more robust than PSSCH. Thus, it won’t be the bottleneck in PSSCH decoding.
Thus, we think it’s unnecessary to define an independent test for 2nd SCI.  

	QC
	Option 2, agree with MTK’s comments.

	LG
	Option 1 is our proposal. But, we don’t have strong view on this. 

	Intel
	Based on our understanding, we can verify that UE makes correct processing of 1st and 2nd stage SCI jointly. If we consider PDCCH test methodology (38.521-4) then PSCCH BLER is equal (statDTX)/(NACK+ACK+statDTX), where statDTX is “DTX-subframes occur statistically when the UE is not responding ACK or NACK where it should”. If UE fail 1st or 2nd stage SCI then UE doesn’t send any feedback and it will be counted in the statDTX.
Therefore, we think that PSCCH test should include verification of 1st and 2nd stage SCIs performance.

	Huawei, HiSilicon
	Option 2
The performance of 2e SCI can be guaranteed by configured Beta offset, it is not the bottleneck in PSSCH decoding like MTK side.
@Intel, from our understanding, 1st SCI is carried in PSCCH but 2nd SCI is carried in PSSCH, if we use PSCCH BLER to test the joint 1st and 2nd SCI is not very suitable although the test metric of (statDTX)/(NACK+ACK+statDTX) can reflect the 2nd SCI BLER.

	CATT
	Prefer Option 2. 

	LG
	To Intel,
We have similar view with Huawei. PSCCH test cannot include both 1st and 2nd stage SCI performance.



Sub-topic 2-2: Multiple link tests
Issue 2-2-1: power imbalance performance
	Company
	Comments

	MTKXXX
	Support recommended WF.

	QC
	Support recommended WF.

	LG 
	Support recommended WF

	Intel
	We are fine to define V2X power imbalance requirements. Same time, we suggest to postpone the discussion on detailed test parameters until test settings for verification of basic V2X functionality will be finalized.

	Huawei, HiSilicon
	Support recommended WF.

	CATT
	Support recommended WF.



Issue 2-2-2: Soft buffer test
	Company
	Comments

	MTKXXX
	In our understanding, the soft buffer test can also verify the soft combining algorithm. We want to further check about the intention of this test case.
To QC,
1. Could you further explain the difference between soft buffer and soft combining test? 
2. How many HARQ processes will be used in the test?

	QC
	Support option 1. Answer to MTK’s question in the following:
1. Major difference is that soft buffer test is to test how many number of *bits* that HARQ buffer can hold and process, while HARQ soft combining we proposed to replace soft buffer test aims at testing number of *HARQ process* that can be supported by UE with mid MCS, which aligns to NR UE capability defined by RAN1(R1-2005110), and the corresponding test agreed for NR Uu
2. Number of supported HARQ process depends on UE capability declaration, from this set {16, 24, 32, 48, 64}

	LG
	Option 1 is fine.

	MTK
	To QC,
Do we only define the test case based on the smallest HARQ process value 16 or define several cases with UE’s applicable rules?

	Intel
	We are fine with option 1, because NR V2X capability was modified in comparison to LTE V2X. 

	Huawei, HiSilicon
	From our understanding, the soft buffer verification can be executed by setting the supported max number of HARQ process, the MCS, Rank and RBs, the supported number of “bits” is one of the test metric to reflect soft buffer testing by configured those test parameters. Testing number of “HARQ process” and soft combing are one of aspects to reflect the soft buffer capability, so change the name to “HARQ soft buffer combing” is not fully reflect the soft buffer test purpose. We think that we need to reach consensus what is the exact test purpose, it is only focus on the HARQ process combing or the soft buffer capability testing? If the later, maybe it is better to keep the original name and clarify the test purpose in the specification, RAN4 needs to further discuss the specific test parameters. If the former, it is ok for us to change the name.

	CATT
	Option 1 is OK with us, as NR V2X has the dedicated PSFCH for feedback.

	MTK
	As mentioned in our 1st comment, the soft combining test is the subset of soft buffer, we prefer defining a case to verify the soft buffer capability other than soft combing only. 



Issue 2-2-3: PSCCH/PSSCH decoding capability
	Company
	Comments

	MTKXXX
	Support recommended WF.
But RAN4 still need RAN1’s input.

	QC
	Support recommended WF.


	LG
	Support recommended WF.
To MTK,
In our understanding, RAN1 has already agreed ‘x’ for PSCCH, and the candidate value set is {floor (NRB /10 RBs), 2*floor (NRB /10 RBs)}. NRB is the number of RBs defined per channel bandwidth. So I think that we don’t need additional RAN1’s input.

	MTK
	To LG,
From our info., RAN1 is still on-going the discussion on which value shall be used in this meeting. 

	Intel
	We also support recommended WF and, based on our understanding, RAN1 already finalized discussion on V2X capability for this feature.

	Huawei, HiSilicon
	Support the recommended WF. Based our understanding, RAN1 already finalized it, company can double check R1-2005110.

	CATT
	Support recommended WF. 

	LG
	To MTK,
As mentioned by Intel and Huawei, RAN1 already decided the discussion.

	MTK
	To LG,
From our info., this issue is still being discussed(R1-2005946) in RAN1’s #102 e-meeting.
The proposal about the PSCCH capability in this Tdoc is as follow:
Proposal: Confirm RAN1 understanding on X value for PSCCH reception capability (FG15-1) between two interpretations below.
· Interpretation 1: The X value includes 3 PSCCH candidates corresponding to 3 OCCs on the same sub-channel. This implies that the upper limit on the number of valid PSCCH(s) a UE can receive in a slot is X/3. 
· Interpretation 2: The X value refers to the number of valid PSCCH(s) a UE can receive in a slot. In this case, the higher value of X (i.e., 2*floor (NRB /10 RBs)) is not possible and thus can be considered to be removed.

	LG
	To MTK,
For captured proposal, I checked RAN1’s status, then the proposal is excluded in RAN1’s issue list.
Please double check RAN1 issue list.



Issue 2-2-4: PSFCH decoding capability
	Company
	Comments

	MTKXXX
	We need more discussions on the details before deciding whether introducing this test case or not.

	QC
	OK to have the test

	LG
	We are fine to introduce the test, and further discussion for detail scenario is needed.

	Intel
	We suggest to have more discussion on test design before agreement on introduction of such requirements.

	Huawei
	According the feature list R4-2005110, RAN1 has introduced the UE capability of receiving up to N PSFCH(s) resources (Candidate values for N are {5, 15, 25, 32, 35, 45, 50, 64}) in a slot. Similar to PSCCH/PSSCH decoding capability, we think it is necessary to introduce the PSFCH decoding capability.
We can discuss the details based on the following test parameter assumptions: N=15, the UEs are FDM (i.e. UE0 transmit on RB0, UE1 transmit on RB1…)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	SCS
	kHz
	30

	Active cell(s)
	
	None

	Sidelink UE i,
0 ≤ i ≤ 14
	Sidelink Transmissions
	
	PSFCH

	
	Timing offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	GNSS or GNSS-equivalent

	
	Propagation Channel
	
	Static propagation condition
No external noise sources are applied

	
	Antenna configuration
	
	1x2

	
	PSFCH period 
	
	1

	
	Test metric
	
	1% of ACK missed detection probability, 
1% of DTX to ACK probability,
0.1% NACK to ACK 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




	CATT
	Option 1 is OK. Detailed parameters should be further discussed.

	LG
	To Huawei,
Thanks for providing the simulation assumptions. We can further discuss in 2nd round in Topic#4.



Issue 2-2-5: SDR with active sidelink
	Company
	Comments

	MTKXXX
	We want to further check the purpose on this test case. Do we need to differentiate the UE which supports NR+NR SL, LTE+NR SL and NR+NR SL+LTE SL in this test?

	QC
	We list it in our contribution because LTE has it, but open to discuss whether to have it. If RAN4 decides to introduce it, only NR+NR SL should be introduced.

	LG
	This test was introduced in LTE V2X for the UE supporting concurrent operation band for V2X and E-UTRA, so for NR V2X, the SDR with active sidelink for NR+NR SL should be considered.

	Intel
	The purpose of this test is to verify that DL data rate is not impacted by SL and, in case we have Uu and SL traffic, UE prioritize Uu operation.
From scenario point of view, we also think that NR + NR SL should be considered.

	Huawei, HiSilicon
	We think it is unnecessary to introduce SDR test because supporting V2X on Uu link is optional, so V2X-WAN concurrent operation is not mandated to support and is not common scenario in V2X.

	CATT
	Ok with this test. The con-current operation also exists in NR V2X, thus the similar test should be introduced as LTE V2X. We also think the con-current operation between NR Uu and NR SL should be prioritized.

	LG
	To Huawei,
In TS30.101-3, con-current V2X operating band (NR + NR SL) has been already defined. Even if con-current operation is not mandated to support for all V2X UE, SDR with active sidelink test would be required for the V2X UE supporting con-current operation.



Sub-topic 2-3: CSI tests
Issue 2-3-1: CQI and RI reporting
	Company
	Comments

	MTKXXX
	Not defined.
In NR V2X, the CSI feedback design is different with Uu link. In Uu link, all the CSI feedback test case is based on periodic CSI reporting, but only aperiodic CSI reporting is defined in NR V2X.
When UE want to transmit a CSI reporting, different with Uu, it shall firstly execute sensing and (re-)selecting a candidate resources because CSI feedback is captured in MAC PDU which will be sent by PSSCH.
Besides, the CSI application delay will be longer than traditional CSI feedback in NR V2X. The Tx UE had to firstly decode the SCI and PSSCH, after that it had to parse the MAC CE to obtain the CSI feedback. Tx UE’s behavior is different with BS in Uu link. Whether and how to apply the CSI feedback is uncertainty. Thus, we don’t support to define this test case in R16 version.

	QC
	Not to define CSI tests. CSI test is only applicable to unicast, given that new features (e.g., PSFCH) with more application scenarios are introduced in R16, RAN4 should first focus on demodulation performance test for those features.

	LG
	We don’t have strong view on this.

	Intel
	Taking into account limited time, we suggest to focus on verification of basic V2X features. CSI reporting is optional V2X feature which is not required for overall V2X operation. Therefore, we suggest to skip definition of this requirements in Rel-16 time frame.

	Huawei, HiSilicon
	Not define CSI tests, share the similar view as MTK.

	CATT
	Prefer not to define this test. Deprioritize it if introduced.



Sub-topic 2-4: Priority of test cases
Issue 2-4-1: Priority of test cases
	Company
	Comments

	MTKXXX
	We support to de-prioritize the test case for power imbalance.
We suggest not to define the test case for 256QAM, rank-2 and CSI feedback.

	QC
	We support deprioritizing CSI and rank 2. But 256QAM test is preferred to have, as it is more useful than the other two.

	LG
	I’d like to ask Intel for intention of de-prioritization for clarification.  Are test cases with de-prioritization addressed in future release? 
For 256QAM test, if reception capability for 256QAM is decided, we need to define this feature. For CIS and rank2, we don’t have strong view.

	MTK
	From our understanding, 256QAM performance mainly depends on RF front end, AGC other than BB algorithm. How do we define this requirement, just based on the BB simulation results from each company? On the other hand, 256QAM needs a very high SNR, do you think it’s practical in real world for V2X or just a lab test?

	Intel
	As for power imbalance, 256QAM and Rank 2, we suggest to postpone discussion on details and definition of this requirements until we finalize discussion on requirements for verification of basic V2X functionality.
As for CSI requirements, our view is provided in Issue 2-3-1

	Huawei, HiSilicon
	We prefer to discuss whether define requirements for certain features or not considering that we are discussing the work scope.
We suggest not to define test cases for 256QAM, Rank2 and CSI feedback.

	CATT
	We also prefer to deprioritize 256QAM, rank 2 and CSI reporting. 256QAM reception capability is also under discussion in UE RF session, concluded as optional feature.
Power imbalance test is to verify the demodulation performance when receiving PSSCH from different UEs with power imbalance. This is common case for both LTE V2X and NR V2X. So we think the power imbalance should be tested along with the basic V2X features.

	LG
	To Huawei,
For the clarification, in GTW session, Huawei supported 256QAM reception capability with mandatory feature. But Huawei suggests not to define 256QAM test case. Could you clarify your position on 256QAM reception capability?



Sub-topic 2-5: Applicability rule
Issue 2-5-1: Applicability rule
	Company
	Comments

	MTKXXX
	1. We basically agree to use applicable rule in test case.
2. We suggest not to define the test case for Demod with gNB as sync. source. In LTE V2X, the reason we define the test case because the timing accuracy is different when sync. source is LTE.
In NR V2X, the transmit accuracy for different sync. sources is roughly the same. We don’t need to define an additional test case to verify the demod performance with different sync. sources.

	QC
	Support option 1

	LG
	In general, applicability rule should be considered. But further discussion for the contents is needed after the list of test cases for demodulation are agreed.

	Intel
	We think that applicability rules can be discussed further once list of requirements and configuration of tests will be finalized.

	Huawei, HiSilicon
	Test applicability rules can be discussed after the list of requirements are finalized.

	CATT
	We share the same view. The applicability rules should be further discussed later.



CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#2-1: Single link tests
	Issue 2-1-1: Basic physical channel performance
Tentative agreements: Define PSSCH/PSCCH/PSBCH/PSFCH demodulation performance requirements
Candidate options:
Recommendations for 2nd round:
Issue 2-1-2: 2nd-stage SCI performance
Tentative agreements: Do not define 2nd-stage SCI performance requirement explicitly
Candidate options:
Recommendations for 2nd round:

	Sub-topic#2-2: Multiple link tests
	Issue 2-2-1: power imbalance performance
Tentative agreements: Define performance requirements for power imbalance
Candidate options:
Recommendations for 2nd round:
Issue 2-2-2: Soft buffer test
Tentative agreements: Need further discussion whether soft buffer test could be replaced by HARQ buffer soft combining test
Candidate options:
· Option 1: Define performance requirement for soft buffer test
· Option 2: Define performance requirement HARQ buffer soft combining test instead of soft buffer test
Recommendations for 2nd round: Select one option
Issue 2-2-3: PSCCH/PSSCH decoding capability
Tentative agreements: Define performance requirements for PSCCH/PSSCH decoding capability
Candidate options:
Recommendations for 2nd round: Companies are encouraged to double check final RAN1 agreements for PSCCH decoding capability
Issue 2-2-4: PSFCH decoding capability
Tentative agreements: Need further discussion 
Candidate options:
· Further discussion for test design before introducing PSFCH decoding capability test.
Recommendations for 2nd round: Discuss the detailed test design based on the below table as starting point:
N=15, the UEs are FDM (i.e. UE0 transmit on RB0, UE1 transmit on RB1…)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	SCS
	kHz
	30

	Active cell(s)
	
	None

	Sidelink UE i,
0 ≤ i ≤ 14
	Sidelink Transmissions
	
	PSFCH

	
	Timing offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	GNSS or GNSS-equivalent

	
	Propagation Channel
	
	Static propagation condition
No external noise sources are applied

	
	Antenna configuration
	
	1x2

	
	PSFCH period 
	
	1

	
	Test metric
	
	1% of ACK missed detection probability, 
1% of DTX to ACK probability,
0.1% NACK to ACK 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



Issue 2-2-5: SDR with active sidelink
Tentative agreements: Need further discussion
Candidate options:
· Option 1: introduce SDR with active sidelink test
· Option 2: Do not introduce SDR with active sidelink test
Recommendations for 2nd round: select one option 

	Sub-topic#2-3: CSI tests
	Issue 2-3-1: CQI and RI reporting
Tentative agreements: Do not define performance requirements for CSI reporting in Rel-16
Candidate options:
Recommendations for 2nd round:

	Sub-topic#2-4: Priority of test cases
	Issue 2-4-1: Priority of test cases
Tentative agreements: further discuss each test corresponding sub-topic issue
· 256QAM test  Issue 4-1-1
· Rank2 test  Issue 3-2-8
· CSI test  Issue 2-3-1
Candidate options:
Recommendations for 2nd round: Companies are encouraged to provide comments on corresponding sub-topic issue

	Sub-topic#2-5: Priority of test cases
	Issue 2-5-1: Applicability rule for demodulation
Tentative agreements: Applicability rule should be defined, but further discussion is needed after the list of test cases are finalized. 
Candidate options:
Recommendations for 2nd round



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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

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



Discussion on 2nd round (if applicable)
Sub-Topic 2-1: Multiple link tests
Issue 2-1-1: Soft buffer test
· Proposals
· Option 1: Define performance requirement for soft buffer test (MTK, Huawei)
· Option 2: Define performance requirement HARQ buffer soft combining test instead of soft buffer test (QC, LG, Intel, CATT)
· Recommended WF
· Need further discussion
	Company
	Comments

	XXXLG
	Option 2.
NR V2X UE should support up to a total of {16, 32, 48, 64} sidelink HARQ processes across all links. So, I think that this capability needs to be tested in place of the soft buffer test.

	Huawei, HiSilicon
	As we commented in our first round, if all companies reach consensus that the HARQ buffer soft combing test aims to test “number of *HARQ process* that can be supported by UE as QC clarified, it is fine for us. But we should not additionally emphasize other test parameters from testing how many of “bits” that HARQ buffer can hold and process at the same time, such as the max CBW, max MCS and etc., in such case, Option 2 is fine for us. We prefer to define one case instead of several cases with different number of HARQ processes. 

	QC
	Our proposal of HARQ soft combining test is the same as Huawei’s comment quoted here, “We prefer to define one case instead of several cases with different number of HARQ processes”, we should have just one test, and the number of HARQ process to be tested depends on UE capability declaration.

	MTK
	We can compromise to support option 2 and define only one test case is enough.
Just further check in the group. Do we agree to define the test case based on max CBW and MCS etc. as HW said?

	Huawei, HiSilicon
	From Huawei’s point of view, we do not think the test case should base on the max CBW and/or max MCS etc. the test aims to test “number of HARQ process “ as clarified by QC in the 1st round discussion.

	CATT
	Prefer option 2. If only to define one case for soft buffer, the lowest number of HARQ process would be preferred. In this case, the higher number of HARQ process performance will not be guaranteed. If to define one test case based on UE capability, applicability rule should be adopted on whether all the HARQ process or one of them need to be tested if UE declares to support multiple HARQ processes.



Issue 2-1-2: PSFCH decoding capability
· Proposals
· Discuss the detailed test design based on below table 
15 sidelink UEs are FDM (i.e. UE0 transmit on RB0, UE1 transmit on RB1…)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	SCS
	kHz
	30

	Active cell(s)
	
	None

	Sidelink UE i,
0 ≤ i ≤ 14
	Sidelink Transmissions
	
	PSFCH

	
	Timing offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	GNSS or GNSS-equivalent

	
	Propagation Channel
	
	Static propagation condition
No external noise sources are applied

	
	Antenna configuration
	
	1x2

	
	PSFCH period 
	
	1

	
	Test metric
	
	1% of ACK missed detection probability, 
1% of DTX to ACK probability,
0.1% NACK to ACK 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



· Recommended WF
· Need further discussion, and companies are encouraged to provide comments regarding to PSFCH demodulation test.
	Company
	Comments

	XXXLG
	We are generally fine with the assumptions. But the feedback mode (ACK/NACK or NACK only) should be discussed with PSFCH demodulation test. Our preference is that NACK only feedback mode is used for this test.

	Huawei, HiSilicon
	We are fine with the assumptions.
Still prefer to use HARQ ACK/NACK feedback mode to unify the HARQ ACK/NACK feedback mode in the test setup for all V2X performance tests to avoid complex TE implementation. Tx UE processing capability to handle both ACK and NACK includes the processing capability of NACK only feedback as we commented in details in the 1st round on Issue 4-4-1.

	Intel
	Taking into account that this is the first meeting of discussion on PSFCH decoding capability, we suggest to capture this table as one of the options and confirm on modify some parameters in the next RAN4 meeting.

	QC
	Detection algorithm of ACK/NACK and NACK only can be different, due to the different hypotheses considered in the two mode. Therefore, both modes should be tested. If ACK/NACK is tested in single link test, we would like to have NACK only tested in multiple link (capability) test.

	MTK
	We support intel’s proposal. Since this is the 1st meeting, this configuration can be the baseline, and companies can further check the detail and come back in next meeting.
To QC,
Could you further clarify your comments why different hypotheses will be used in these two modes? From our understanding, the same detection algorithm will be used in these two modes. 

	LG
	For two feedback mode, basically, error requirements would be different depending on feedback mode. For ACK/NACK feedback mode, as mentioned above table, DTX to ACK probability, ACK missed detection probability, and NACK to ACK detection probability could be considered. And for NACK only feedback mode, DTX to NACK probability and NACK missed detection probability could be considered. So in my understanding, it cannot use the same detection algorithm for these two modes.

	Huawei, HiSilicon
	Firstly like we commented in details in the 1st round that Tx UE processing capability to handle both ACK and NACK includes the processing capability of NACK only feedback; Secondly from our understanding, the detection algorithms between DTX to ACK and DTX to NACK probability, between ACK missed detection and NACK detection probability are same.

	CATT
	We are OK with the assumption. Share similar view as Intel and MTK. It is expected to bring more analysis in the next meeting.



Issue 2-1-3: SDR with active sidelink
· Proposals
· Option 1: introduce SDR with active sidelink test (QC, LG, Intel, CATT)
· Option 2: Do not introduce SDR with active sidelink test (Huawei)
· Recommended WF
· Need further discussion 
	Company
	Comments

	XXXLG
	Option 1. For NR V2X UE supporting con-current operation, this test should be verified.

	Huawei, HiSilicon
	Considering the optional feature and real deployment, we still think that con-current scenario has very low priority in NR V2X. 

	CATT
	Prefer option 1. Align with LTE V2X.



Summary on 2nd round (if applicable)
	
	Status summary 

	Issue 2-1-1: Soft buffer test
	Agreements : Define performance requirement HARQ buffer soft combining test instead of soft buffer test
Moderators’ comment : It was captured in WF (R4-2012758)

	Issue 2-1-2: PSFCH decoding capability
	Agreements: Introduce the test cases and further discussion on simulation assumption in the next meeting are needed
[bookmark: _GoBack]Moderators’ comment : It was captured in simulation assumption document (R4-2012757)

	Issue 2-1-3: SDR with active sidelink
	Agreements: No decision. Further discussion whether or not to introduce this test case in the next meeting is needed. 
Moderators’ comment : It was captured in WF (R4-2012758)



Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #3: Common simulation assumptions 
This section will be discussed for common simulation assumptions to define performance requirements.
Companies’ contributions summary
The same as clause 2.1.
Open issues summary
Sub-topic 3-1: Reference receiver
Reference receiver for performance requirements is discussed
Issue 3-1-1: Reference receiver 
· Proposals
· CFO estimation 
· cross-DMRS CFO estimation algorithm
· channel estimation 
· MMSE in frequency domain and linear interpolation in time domain 
· Receiver structure
· LMMSE-MRC 

· Recommended WF
· Need further discussion.

Sub-topic 3-2: General simulation assumptions
This sub-topic treats general simulation assumptions to define NR V2X performance requirmeents.
Issue 3-2-1: Frequency range
· Proposals
· Option 1: Define performance requirement for Frequency range 1 only
· Recommended WF
· Define NR V2X performance requirements for frequency range 1 only

Issue 3-2-2: Channel bandwidth and SCS 
· Proposals
· Option 1: single CBW and SCS 
· e.g.) 20MHz CBW and 30kHz SCS
· e.g.) 40MHz CBW and 30kHz SCS
· Option 2: multiple combinations of  CBW and SCS configuration 
· If option 2 is considered, further discussion is needed which CBW and SCS are used for each test
· Recommended WF
· Need further discussion

Issue 3-2-3: Antenna configuration
· Proposals
· Option 1: 1T2R
· Recommended WF
· Need further discussion

Issue 3-2-4: max. Relative velocity 
· Proposals
· Option 1: up to 260km/h
· Option 2: up to 500km/h
· Recommended WF
· Need further discussion

Issue 3-2-5: Relative timing and frequency offset
If timing and frequency offset are needed for test configuration, following option will be used.
· Proposals
· Option 1: 
· GNSS synchronization 
· FO: 0.2ppm , TO: 24*64*Tc
· SyncRef UE synchronization
· FO: 0.1ppm , TO: 8*64*Tc
· Recommended WF
· Need further discussion

Issue 3-2-6: Propagation condition
· Proposals
· Option 1: TDL-A 30ns
· Option 2: TDL-C 300ns
· Recommended WF
· Need further discussion 

Issue 3-2-7: Number of DMRS for PSSCH
· Proposals
· Option 1: Use 3 DMRS symbols with 3-symbol time interval (with PSFCH allocation)
· Option 2: Use different DMRS symbols according to relative velocity
· e.g., 2 DMRS symbols for low velocity and 3/4 DMRS symbols for high velocity
· Recommended WF
· Need further discussion 

Issue 3-2-8: Rank for PSSCH
· Proposals
· Option 1: test only rank 1
· Option 2: test both rank 1 and rank 2
· Recommended WF
· Need further discussion

Issue 3-2-9: Feedback loop for test method
· Proposals
· Option 1: Test NR V2X UE’s performance base on PSFCH feedback instead of AT commands (PSFCH is allocated in all test cases)
· Recommended WF
· Need further discussion 

Sub-topic 3-3: Decision for 256QAM sidelink reception 
For 256QAM sidelink reception capability, RAN4 needs to discuss following RAN1 conclusion;
· RAN1 concluded that RAN4 should decide any UE capability related decisions in regard to 256 QAM sidelink reception support in Rel. 16 V2X for both FR1 and FR
Issue 3-3-1: 256QAM sidelink reception 
· Proposals
· Option 1: 256QAM reception is an optional UE capability.
· Recommended WF
· Need further discussion

Companies views’ collection for 1st round 
Open issues 
Sub-topic 3-1: Reference receiver
Issue 3-1-1: Reference receiver 
	Company
	Comments

	MTKXXX
	We think it’s better to align the reference receiver design before defining the requirement.

	QC
	Should follow LTE assumptions on receiver structure

	LG
	We are fine with the proposal.
In my understanding, the proposed reference receiver assumptions is the same as LTE assumptions. 

	MTK
	To QC, LG,
We think one of the difference is how to estimate FO. In legacy LTE, it use single DMRS to estimate FO. But now, based on our analysis, cross-DMRS estimation can be chosen because SCS=30KHz has much robust on Doppler compared with SCS=15KHz. 
The FOE algorithm also highly depends on the maximum velocity discussion in 3-2-4. 

	Intel
	As for CFO, we can keep it open and further discuss whether cross-DMRS CFO estimation algorithm can be used for considered scenarios.
CE algorithm is fine for us because it is aligned with LTE V2X assumptions.
As for receiver structure, we suggest to consider LMMSE-IRC, because it is more typical structure.

	Huawei, HiSilicon
	CFO: it is depends on the agreed scenarios, cross-DMRS CFO maybe is ok for 30kHz SCS for agreed scenario, but 15kHz SCS may not, some advance receiver like LTE V2X need to be considered.
CE: the channel estimation algorithm depends on UE implementation and maybe it is early to unify the specific algorithm for all companies, but if the results from companies cannot be well aligned, some algorithm can be aligned later.
We are ok to use MMSE-IRC for performance requirements definition.

	CATT
	LTE receiver structure can be discussed as a baseline.

	MTK
	To HW,
From the discussion in Issue 3-2-2, we can see that all companies support 30kHz SCS, and we don’t need to consider 15kHz SCS case. Thus, we think cross-DMRS FOE is enough.
We think it is more reasonable to align the basic algorithm before aligning the simulation results.
From our understanding, LMMSE is enough which is also the baseline for NR Uu Demod.


 
Sub-topic 3-2: General simulation assumptions
Issue 3-2-1: Frequency range 
	Company
	Comments

	MTKXXX
	Support recommended WF.

	QC
	Support recommended WF.

	LG
	Support recommended WF

	Intel
	Support recommended WF

	Huawei, HiSilicon
	Support recommended WF

	CATT
	Support recommended WF.


 
Issue 3-2-2: Channel bandwidth and SCS 
	Company
	Comments

	MTKXXX
	Option1
We recommend that 20MHz BW and 30KHz SCS as a baseline.

	QC
	We support option 1, SCS should be 30kHz as it’s mandatory, 20MHz is fine except PSCCH/PSSCH decoding capability test, since it’s decoding capability, we need maximum BW, i.e., 40MHz

	LG
	Option 1 with 20MHz CBW and 30kHz SCS is fine as baseline.

	Intel
	20 MHz and 30 kHz SCS is fine as baseline. Same time, we suggest to further discuss whether requirements for 15 kHz SCS should be defined. Usually, demodulation requirements are defined in band agnostic manner. 30 kHz is mandatory for ITS band and optional (depend on UE capability) for licensed band. 

	Huawei, HiSilicon
	Option 1.
We prefer to use 20MHz and 30kHz SCS for all performance requirements definition considering they are the typical use case.

	CATT
	Option 1. Prefer 20MHz CBW and 30kHz SCS as a baseline. 

	LG
	To Intel,
For the clarification for licensed band, licensed band (n38) for sidelink has been defined, and the interface for this band is PC5. So 30kHz SCS is mandatory for the licensed band for sidelink. Please let me know if I misunderstood your comments.


 
Issue 3-2-3: Antenna configuration
	Company
	Comments

	MTKXXX
	Option 1.

	QC
	Option 1

	LG
	Option 1 is fine, but it depends on decision of rank2 test case.

	Intel
	Support Option 1. Based on LG comment, we suggest to agree on definition of requirements for 2 Rx case.

	Huawei, HiSilicon
	Option 1

	CATT
	Option 1.


 
Issue 3-2-4: max. Relative velocity
	Company
	Comments

	MTKXXX
	Option 1.
In TS22.186, it describes “This is obtained considering UE speed of 130km/h. Vehicles may move in different directions.”. When the two UE moves in opposite direction, the maximum velocity will be 260km/h.   

	QC
	We support option 2.
First we would like to address Huawei’s concern on higher speed. Doppler spread is from speed, but offset is not from speed, hence UE can support even higher speed with higher Doppler spread regardless of DMRS separation. Also prefer to follow LTE speed settings, if no particular reason to change it
Speed limitation discussion appeared in core requirement before. We rephrase our comment here. According to WID, full range of speed in TS 22.186 has to be supported in NR, which is the same as LTE. Therefore, from speed limit perspective, NR is the same as LTE. Note that WID wording is speed range from 22.186, not “scenario”, hence the union of speed in 22.186 should be considered. RAN1 discussion is also based on this speed range, for example in DMRS design related topic, simulations are done for up to 500km/h, e.g., R1-2002537. 



	LG
	In my understanding, NR V2X supports all scenarios supported by LTE V2X. So, NR V2X should also support the same relative velocity as 500km/h even though remote driving use case is excluded in NR V2X.

	MTK
	To QC,
As LG mentioned, the remote driving use case was excluded in NR V2X which defined the relative velocity as 500km/h. For other use cases defined in 22.186, only 260km/h is supported.

	Intel
	Support option 2. Based on our understanding, current V2X design supports speed up to 500 km/h. Also, LTE V2X requirements cover scenarios with such maximum speed. Therefore, we think that NR V2X should cover LTE V2X scenarios.

	Huawei, HiSilicon
	We propose to test both velocity considering different applicable scenario. (i.e. 500km/h for maximum relative speed and 260km/h for normal relative speed).

	CATT
	Option 2. Higher speed should be supported in NR V2X. Agree with the methodology proposed by Huawei.


 
Issue 3-2-5: Relative timing and frequency offset
	Company
	Comments

	MTKXXX
	We suggest to agree a general rule on timing and frequency offset and apply it to each test cases.
The timing/frequency offset shall be defined by Tx UE transmission error only. Rx UE timing/frequency error shall be considered in UE receiver itself.
FO: 0.1ppm from Tx UE
TO:
1. GNSS：12Ts
1. gNB with SCS=30KHz: 12Ts
1. SyncRef UE
· 0 if Rx UE synced with Tx UE
· 8Ts if Rx UE sync. Source different with Tx UE 


	QC
	Agree to MTK’s proposal, except that PSBCH decoding is with zero frequency and timing offset (following LTE), since it happens immediately after PSS/SSS detection, frequency/timing drift doesn’t affect this test.

	LG
	We are generally fine with MTK proposal. But if gNB is considered as sync source, FO will be different since 0.1ppm is applied for gNB and Tx UE, respectively. And timing error for TO will be also applied for gNB and Tx UE, respectively. 

	MTK
	To LG,
The FO/TO error coming from gNB as Rx UE’s sync. Source will be considered in RX UE’s receiver itself. For example, in NR Uu, UE will sync. To gNB, but we never consider this 0.1ppm FO from gNB in test case.

	Intel
	We suggest to focus on discussion which sync source assumptions will be covered by V2X requirements. Then we can discuss detailed values. At current stage we suggest to consider the following set of scenarios based on LTE assumptions:
· PSSCH – GNSS-based and gNB-based
· PSBCH – SyncRef
· All other scenarios – GNSS-based

	Huawei, HiSilicon
	Here we would like to give our clarification, maybe some misunderstanding about our proposal.
According to TS 38101-1: For UE with GNSS as synchronization source, the frequency offset between Tx UE and GNSS shall be within ±0.1 PPM, this frequency offset is reflected in the test parameters as LTE V2X did. For the purpose of minimum requirements definition, how to consider the frequency offset between Rx UE and GNSS synchronization source, this maybe depend on UE implementation, but following LTE approach, 0.1ppm is considered in the simulation assumption, in such case, the total frequency error between TX UE and RX UE is 0.2ppm (e.g.1200Hz for band n47).
[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK21]According to TS 38.133: For UE with GNSS as synchronization source, the time offset between Tx UE and GNSS shall be within 12*64*Tc. following the same logic for frequency offset like stated above, the time offset between TX UE and RX UE is 24*64*Tc.
As per TS 38.101-1 section 6.4E.1.1, For UE with SyncRef UE as synchronization source, the frequency offset between SyncRef UE and RX UE is also within ±0.1 PPM. For the purpose of minimum requirements, the frequency error between SyncRef UE and RX UE should be set to 0.1ppm
As per TS 38.133, for UE with SyncRef UE as synchronization source, the time offset between UE and SyncRef UE is 8*64*Tc. For the purpose of minimum requirements, the time error between SyncRef UE and RX UE should be set to 8*64*Tc.
Table 12.2.5-1: Te Timing Error Limit
	Frequency Range of sidelink
	SCS of sidelink signals (kHz)
	Te

	FR1
	15
	12*64*Tc

	
	30
	8*64*Tc

	
	60
	5*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6].




	LG
	For the clarification, in LTE V2X demod, I think that the values for TO and FO configuration in test case table were defined for only Tx UE (e.g., 0.1 ppm for FO), and the values for TO and FO for simulation work were considered both Tx UE and Rx UE (e.g., 0.2 ppm for FO). 
So, in my understanding, the MTK and Huawei are the similar views. We can have further discussion.


 
Issue 3-2-6: Propagation condition
	Company
	Comments

	MTKXXX
	Option 1.
In RAN1’s agreed Tdoc (R1-181203), the typical RMS is about 60ns. Thus, we slightly suggest to use TDLA with 60ns delay spread.

	QC
	Option 1.

	LG
	TDL-C is the similar EVA channel, so we prefer option 2.

	Intel
	Delay spread for EVA channel model is 357 ns. Therefore, we slightly prefer Option 2. 

	Huawei, HiSilicon
	Option 1.

	CATT
	Prefer Option 1


 
Issue 3-2-7: Number of DMRS for PSSCH
	Company
	Comments

	MTKXXX
	Option 1.
To support high Doppler test, it’s better to use 3-symbol DMRS interval similar as LTE V2X DMRS pattern.
To simplify the test configuration, we suggest to only define a single and unified RMC for PSSCH.

	QC
	Option 2. Following LTE, high MCS with low speed (bottleneck is demod and decoding performance) and low MCS with high speed (bottleneck is channel estimation performance) should both be introduced to ensure UE performance. Therefore, two DMRS patterns are required.

	LG
	We prefer option 2. Depending on test scenarios, at least two DMRS patterns could be required.

	Intel
	This topic can be further discussed and decided based on analysis of agreed scenarios.

	Huawei, HiSilicon
	According to issue 3-2-4, we propose to use following assumptions.
Case 1: Max speed: 500km/h DMRS symbol: (4 for slots without PSFCH, 3 for slots with PSFCH).
Case 2: Normal speed: 260km/h DMRS symbol: (3 for slots without PSFCH, 2 for slots with PSFCH).

	CATT
	Prefer Option 2. Different DMRS configurations are adopted for different speeds.

	MTK
	To HW,
Just for further clarification, could you further explain why HW want to define a test case without PSFCH, since HW has already agreed to always use PSFCH in the test(Issue 3-2-9).  


 
Issue 3-2-8: Rank for PSSCH
	Company
	Comments

	MTKXXX
	Option 1.

	QC
	Option 1

	LG
	No strong views on this

	Intel
	Support Option 1

	Huawei, HiSilicon
	Option 1

	CATT
	Option 1.



Issue 3-2-9: Feedback loop for test method
	Company
	Comments

	MTKXXX
	Option 1.
In LTE V2X test cases, the test V2X UE had to report the counter for successfully decoding by AT commands because there is no feedback channels. In NR V2X, a new feedback channel PSFCH has been introduced. Thus, similar as Uu link, it shall use the PSFCH feedback instead of AT commands in the whole demod test.

	QC
	OK with option 1, assume that ReTx is not enabled from TE side for all tests except HARQ soft combining test.

	LG
	We think that option1 is good approach for conformance test perspective. But we need to check soft buffer test using limited number of symbols.

	Intel
	Support option 1 for single-link test. Need to double check for other tests.

	Huawei, HiSilicon
	Support Option 1. Prefer to use unified method for all tests. If company has concern on the overhead for soft buffer test, we think proper PSFCH periodicity configuration can be considered, e.g.
As per core specification, PSFCH periodicity can be configured by periodPSFCHresource ={0,1,2,4}slots. PSFCH and its associated PSSCH have a minimum time gap, i.e., MinTimeGapPSFCH = {2, 3} slots.
 The resource will be wasted when PSFCH is configured in each slot, if we configure periodPSFCHresource=4 slots and MinTimeGapPSFCH=2, both overhead and test statistic issues can be solved.



Sub-topic 3-3: Decision for 256QAM sidelink reception
Issue 3-3-1: 256QAM sidelink reception  
	Company
	Comments

	MTKXXX
	Option 1.

	QC
	Option 1

	LG
	Support option 1.

	Intel
	Support Option 1

	CATT
	Option 1.


 
CRs/TPs comments collection
Major close-to-finalize Wis and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#3-1: Reference receiver
	Issue 3-1-1: Reference receiver
Tentative agreements: Need further discussion
Candidate options:
· Option 1: keep receiver structure assumptions for LTE V2X, and further discuss CFO considering test scenarios
· Option 2: leave UE implementation and further discuss depending on alignment of companies’ simulation results
Recommendations for 2nd round: select one option.

	Sub-topic#3-2: General simulation assumptions
	Issue 3-2-1: Frequency range
Tentative agreements: Define performance requirement for Frequency range 1 only
Candidate options:
Recommendations for 2nd round:
Issue 3-2-2: Channel bandwidth and SCS
Tentative agreements: 20MHz CBW and 30kHz SCS as baseline for test cases and further discuss 40MHz CBW for PSCCH/PSSCH decoding capability test.
Candidate options:
Recommendations for 2nd round: Companies are encouraged to provide comments for 40MHz CBW for PSCCH/PSSCH decoding capability test on Sub-topic 4-5.
Issue 3-2-3: Antenna configuration
Tentative agreements: 1T2R antenna configuration is considered
Candidate options:
Recommendations for 2nd round:
Issue 3-2-4: max. Relative velocity
Tentative agreements: Need further discussion
Candidate options: relative velocity for Doppler frequency  in test cases
· Option 1: 60km/h and 260km/h
· Option 2: 260km/h and 500km/h
· Option 3: 60km/h, 260km/h, and 500km/h (similar to LTE V2X test cases)
Recommendations for 2nd round: select one option and further discuss low velocity if option 1 and option 3 are considered. 
Issue 3-2-5: Relative timing and frequency offset
Tentative agreements: For FO, depending on sync source for each test case, 
· For test parameters in test cases (consider only Tx UE side), 
· FO : 0.1ppm for GNSS
· For purpose minimum requirements (consider both Tx and Rx Ues side),
· FO :0.2ppm for GNSS and 0.1ppm for SyncRefUE
Candidate options: 
· Option 1: For TO, depending on sync source for each test case,
· Fore test parameters in test cases (consider only Tx UE side)
· TO : 12Ts for GNSS; 
0 if Tx UE is used as SyncRefUE, otherwise 8Ts
· For purpose minimum requirements (consider both Tx and Tx UE side)
· TO : 24Ts for GNSS and 8Ts (30kHz SCS) for SyncRefUE
Recommendations for 2nd round: Further discuss TO / FO for gNB sync source case and option 1 for GNSS / SyncRefUE
Issue 3-2-6: Propagation condition
Tentative agreements: Need further discussion
Candidate options:
· Option 1: TDL-A 30ns
· Option 2: TDL-C 300ns
Recommendations for 2nd round: select one option.
Issue 3-2-7: Number of DMRS for PSSCH
Tentative agreements: further discussion with Issue 3-2-4 and Issue 3-2-9
Candidate options:
· Option 1: 3 DMRS symbols for all test cases
· Option 2: 2 DMRS symbols for low speed and 3 DMRS symbols for high speed
· Option 3: : Case 1: Max speed: 500km/h DMRS symbol: (4 for slots without PSFCH, 3 for slots with PSFCH).Case 2: Normal speed: 260km/h DMRS symbol: (3 for slots without PSFCH, 2 for slots with PSFCH)
Recommendations for 2nd round: select one option
Issue 3-2-8: Rank for PSSCH
Tentative agreements: Define performance requirements based on Rank 1
Candidate options:
Recommendations for 2nd round:
Issue 3-2-9: Feedback loop for test method
Tentative agreements: Test NR V2X UE’s performance base on PSFCH feedback instead of AT commands, and PSFCH is allocated at least single link test cases. The specific PSFCH resource periodicity and min time gap configuration need further discussion.
Candidate options:
For single link, PSFCH configuration:
· Option 1:1  (i.e. PSFCH are transmitted on every slot)
· Option 2:4  (i.e. PSFCH are transmitted on every four slots)
For multiple link test
· Optoin1: further discussion for multiple link test cases
Recommendations for 2nd round: further discuss PSFCH configuration and multiple link test.


	Sub-topic#3-3:
	Issue 3-3-1: 256QAM sidelink reception
Tentative agreements: final decision will be confirmed by Friday main session GTW.
Candidate options:
Recommendations for 2nd round: 




Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on work scope and general assumptions for NR V2X demodulation performance 
	LG Electronics





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

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



Discussion on 2nd round (if applicable)
Sub-Topic 3-1: Reference reciever
Issue 3-1-1: Reference receiver
· Proposals
· Option 1: keep receiver structure assumptions for LTE V2X, and further discuss CFO considering test scenarios
· Option 2: leave UE implementation and further discuss depending on alignment of companies’ simulation results
· Recommended WF
· For the progress of simulations campaign, option 1 is considered, and companies are encouraged to provide which algorithm used for CFO and CE when simulation results are provided in next meeting.
	Company
	Comments

	XXXLG
	Option 1 with recommended WF

	Huawei, HiSilicon
	We are fine with the cross-DMRS CFO estimation algorithm and MRC receiver, just has concern on limitation for the CE, we do not think that it is necessary.

	Intel
	Ok with recommended WF

	MTK
	Basically we support option 1 with recommended WF 
To moderator,
Just for further confirm. In next meeting, if companies share different simulation results with different algorithms, then how to handle this situation and compare the results?
To HW,
Could you further clarify your concerns on the CE algo? From our understanding, the purpose here is to align the simulation results from each company instead of a limitation on PRD development. 

	LG
	To MTK,
I expect that the simulation results among the companies will not be big difference. If there exist some difference, we need to align algorithm for CFO and CE for the alignment in the next meeting. 

	Huawei, HiSilicon
	To MTK
That is also our understanding all algorithm limitations we are discussing here are for simulation results alignment, RAN4 should not limit any specific algorithms before companies submit any simulation results. This is the first meeting to discuss the work scope, it is not suitable to discuss specific algorithms to use for companies, especially for CFO and CE, RAN4 usually assumes a certain receiver type during the discussion on simulation assumptions, but seldom discuss CFO and CE, except very diverse results among companies.

	CATT
	OK with the recommended WF. Agree with Huawei’s view. If results difference among companies is not that large, it is not mandatory to align CFO and CE algorithms.



Sub-Topic 3-2: General simulation assumptions
Issue 3-2-1: max. Relative velocity
· Proposals : relative velocity for Doppler frequency  in test cases
· Option 1: 60km/h and 260km/h
· Option 2: 260km/h and 500km/h
· Option 3: 30km/h and 500km/h
· Option 4: 60km/h, 260km/h, and 500km/h (similar to LTE V2X test cases)
· Recommended WF
· Need further discussion, and further discuss exact value for low velocity if option1, option 2, or option 4  is considered
	Company
	Comments

	XXXLG
	As we mentioned in 1st round. NR V2X supports all scenarios supported by LTE V2X. So, 500km/h should be considered. 
We prefer option 4. Depending on test cases, we can use different relative velocity as similar to LTE V2X demodulation.

	Huawei, HiSilicon
	Option 2, we think that it is enough to select one high speed (500km/h) for scenario of remote driving, and one normal speed (260km/h) for other scenarios.

	Intel
	We suggest to agree in this meeting that scenarios with speed up to 500km/h will be covered and discuss the exact scenarios in the next RAN4 meeting.

	QC
	We support option 3. In our opinion, we need one high speed test, focusing on how channel estimation handling high Doppler spread, and a low speed test, focusing on how UE demodulation performs on high MCS. Also option 3 is similar to LTE test, while option 4 may not be:
180Hz corresponds to 30km/h, 2700Hz corresponds to 500km/h
	Test num.
	Bandwidth
	PSSCH Reference channel
	Propagation condition
	Reference value

	
	
	
	
	PSSCH BLER (%)
	SNR (dB) of PSSCH

	1
	20 MHz
	CD.8
	EVA180
	10
	14.2

	2
	10 MHz
	CD.9
	EVA2700
	
	5.4

	3
	20 MHz
	CD.13
	EVA180
	
	12.5

	4
	10 MHz
	CD.14
	EVA2700
	
	2.8




	LG
	In LTE V2X, high and low speed have been considered as mentioned by QC. But PSCCH test case has been used EVA1500. So option 4 is LTE V2X assumption. 
For Doppler, we prefer to reuse similar configurations of PSSCH. PSSCH, and PSBCH for LTE V2X test cases.

	MTK
	We can compromise to Option 3 and Option 4.
But we want to further check the test scenario for this 500km/h and we suggest to define similar test as LTE for high speed case only.

	Huawei, HiSilicon
	Option 4 is also fine for us.

	CATT
	Prefer option 4 and also ok with option 2. Option 4 is aligned with LTE V2X. Different speeds, i.e. 60, 260, 500, are more likely to match different configurations. 



Issue 3-2-2: Relative timing and frequency offset
· Proposals
· For TO, depending on sync source for each test case
· For Tx UE side
· TO : 12Ts for GNSS; 
0 if Tx UE is used as SyncRefUE, otherwise 8Ts
· For Rx UE side
· TO : 24Ts for GNSS and 8Ts (30kHz SCS) for SyncRefUE
· Further discuss TO/FO for gNB based sync source if needed.
· Recommended WF
· Need further discussion
	Company
	Comments

	XXXLG
	We support the proposal. For gNB based sync, TO and FO for LTE V2X demodulation can be reused. 

	Huawei, HiSilicon
	Based on the clarification from LG on the email reflector: In LTE V2X, the test parameters in the table of the specification were defined only for the TO/FO of Tx UE side, and simulation work to define performance requirements took into account the TO/FO of Rx UE side. In that sense, “in the test cases” means the Tx UE side, and “minimum requirements” means Rx UE side. We are fine with the proposal. 
The TO/FO for gNB based sync source can be discussed based on the discussion on cases for gNB based.

	Intel
	In LTE it was agreed that “V2V RX timing window is assumed to be set on CP/2 from the GNSS reference time”. Therefore, time offset CP/2-12Ts is considered for LTE V2X requirements with GNSS based synchronization source.
We suggest to further discuss if similar RX timing window assumptions should be considered for NR V2X.

	QC
	Fine with the clarification cited by Huawei

	LG
	To Intel, 
CP/2 will be considered in the test case.

	MTK
	We are fine with HW’s comments.
We also agree with Intel to define the Rx timing window in CP/2.

	Huawei, HiSilicon
	We also agree to define Rx timing window in CP/2 as LTE

	CATT
	We are also fine with Huawei’s comments.



Issue 3-2-3: Propagation condition
· Proposals
· Option 1: TDL-A 30ns (MTK, QC, Huawei, CATT)
· Option 2: TDL-C 300ns (LG, Intel)
· Recommended WF
· Need further discussion 
	Company
	Comments

	XXXLG
	Option 2 is preferred, but option 1 is also fine.

	Huawei, HiSilicon
	Option 1 is preferred especially for high velocity of 500km/h, but option 2 is also fine.

	Intel
	Both options are also fine for us.

	QC
	We support option 1. TDL-C 300ns with Doppler spread 2700Hz is too strict and not practical (vehicles typically can’t travel that fast when so many scatters are around)

	MTK
	Option 1.

	CATT
	Option 1.



Issue 3-2-4: Number of DMRS for PSSCH
· Proposals
· Option 1: 3 DMRS symbols for all test cases
· Option 2: 2 DMRS symbols for low speed and 3 DMRS symbols for high speed
· Option 3: 
· Case 1: Max speed: 500km/h DMRS symbol: 4 for slots without PSFCH, 3 for slots with PSFCH.
· Case 2: Normal speed: 260km/h DMRS symbol: 3 for slots without PSFCH, 2 for slots with PSFCH
· Recommended WF
· This issue is related the max. relative velocity and PSFCH allocation for multiple link test cases. So, we can discuss the number of DMRS symbols after discussion for relative velocity and PSFCH allocation are finalized. 
	Company
	Comments

	XXXLG
	Depending on PSFCH allocation, if PSFCH is allocated in every slot, we prefer option 2. Otherwise, option 3 could be considered.

	Huawei, HiSilicon
	Option 3.

	Intel
	We can list different options in this meeting and decide in the next meeting based on simulations.

	QC
	Option 3 is missing 30km/h configuration. If 2 DMRS symbols are considered for 30km/h, and it is clarified that the conclusion on this topic doesn’t imply the speed listed should be tested (that should following agreement in 3-2-2), we are fine with option 3.

	MTK
	Option 1.
Firstly, how does Tx UE know the relative velocity in real scenario? If Tx UE can’t know the relative velocity, from our understanding, Tx UE choosing relatively conservative DMRS pattern is reasonable. We suggest the test case shall consider the more practical scenario other than test all combinations.
Secondly, if we agree to use PSFCH instead of AT commands in the test, the only choice will be 3 symbols.

	LG
	In our understanding, one of reason for specifying different DMRS symbols in RAN1 is to support high speed. 

	Huawei, HiSilicon
	To QC:
Option 3 does not imply the speed listed should be tested, it is used to clarify different DMRS configurations should be considered for different speed and PSFCH configurations. By taking into account 30km/h velocity, Option 3 can be updated as following:
· Option 3: 
· Case 1: Max speed: 500km/h DMRS symbol: 4 for slots without PSFCH, 3 for slots with PSFCH.
· Case 2: Moderate speed: 260km/h DMRS symbol: 3 for slots without PSFCH, 2 for slots with PSFCH
· Case 3: Low speed: 30km/h DMRS symbol: 2 for slots without PSFCH, 2 for slots with PSFCH
To MTK:
With Option 3, we still can use PSFCH instead of AT commands in the test. With configuration of PSFCH periodicity and min time gap between PSFCH and PSSCH, the HARQ ACK/NACK feedback of every 4 PSSCH are transmitted in the same slot, thus overhead is reduced and PSFCH feedback is achieved at the same time. Also we think the number of DMRS selection is related to the supported speed.


	CATT
	We support the methodology in option 2. Regarding option 3 proposed by Huawei, we prefer to keep it open and to further discuss it in the next meeting.



Issue 3-2-5: Feedback loop for test method
· Proposal 1 : PSFCH configuration for single link test
· Option 1:1  (i.e. PSFCH are transmitted on every slot)
· Option 2:4  (i.e. PSFCH are transmitted on every four slots)
· Proposal 2 : multiple link test
· Option 1: Introduce feedback loop for test method for multiple link test cases
· Recommended WF
· In 1st round, PSFCH allocation for single link test cases has been agreed, then we need to discuss PSFCH configuration for Proposal 1 
· Need further discussion on option 1 for Proposal 2. 
	Company
	Comments

	XXXLG
	For proposal 1, we prefer option 1.
For proposal 2, multiple link test could be also considered to introduce PSFCH for feedback loop

	Huawei, HiSilicon
	Proposal 1: prefer Option 2. We think that it is typical to configure periodicity for PSFCH transmission to reduce overhead in real network.
Proposal 2: Option 1 is fine for us.

	Intel
	Proposal 1: Prefer Option 1
Proposal 2: Suggest to keep it open and discuss in the next RAN4 meeting.

	QC
	Proposal 1: prefer option 2, it’s better align to real implementation to reduce overhead.
Proposal 2: Option 1 is fine for us.

	MTK
	Proposal 1: Option 1. 
Proposal 2: Option 1.

	CATT
	Proposal 1: Option 2.
Proposal 2: Option 1.



Issue 3-2-6: 256QAM sidelink reception
· Proposal 
· Option 1: optional with capability signalling
· Option 2: mandatory 
· Recommended WF
· Need further discussion
	Company
	Comments

	XXXLG
	NR V2X has different cast type – unicast, group cast, and broadcast. In our understanding, use cases of 256QAM modulation would be unicast, and other cast types are not needed. So, we prefer option1 as optional with capability signaling.

	Huawei, HiSilicon
	No strong view on these two options. 
But we still think that this will impact 256QAM utilization for group-cast and broadcast scenarios. 

	Intel
	We also think that using of 256QAM is more applicable to unicast scenario. Taking into account that transmission is optional, we suggest to define 256QAM reception as optional. 

	QC
	We proposed option 1. But we agree with observation made by Huawei, hence we can compromise to option 2 if majority companies recognize the necessity of making it mandatory.

	MTK
	Option 1.
As we discussed in GTW session, we don’t think 256QAM using in broadcast and groupcast is feasible since different UEs will have different fading channels.

	Moderator input
	Based on comments from companies,
We can agree with option 1.
Is there any objection? 

	CATT
	Option 1 is OK with us.



Summary on 2nd round (if applicable)
	
	Status summary 

	Issue 3-1-1: Reference receiver
	Agreements: LTE V2X reference receiver assumption is used as starting point. Companies are encouraged to provide which algorithm used for CFO and CE when simulation results are provided in next meeting if diverse simulation results from companies are observed.
Moderators’ comment : It was captured in WF (R4-2012758)

	Issue 3-2-1: max. Relative velocity
	Agreements: Use 30km/h, 260km/h, and 500km/h in test cases, but need further discussion on specific configuration (speed) for each test
Moderators’ comment : It was captured in WF (R4-2012758)

	Issue 3-2-2: Relative timing and frequency offset
	Agreements: 
· 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
· FFS on TO and FO based on gNB sync source if gNB based test case is agreed to define
Moderators’ comment : It was captured in WF (R4-2012758)

	Issue 3-2-3: Propagation condition
	Agreements: TDL-A 30ns as baseline
Moderators’ comment : It was captured in WF (R4-2012758)

	Issue 3-2-4: Number of DMRS for PSSCH
	Agreements: need further discussion  with following options in the next meeting
· Option 1: Following cases can be used depending on decision on relative velocity
· Case 1: Max speed: 500km/h DMRS symbol: 4 for slots without PSFCH, 3 for slots with PSFCH.
· Case 2: Moderate speed: 260km/h DMRS symbol: 3 for slots without PSFCH, 2 for slots with PSFCH
· Case 3: low speed: 30km/h DMRS symbol: 2 for slots with/without PSFCH
· Option 2: 3 DMRS symbols for all test cases
· Other options are not precluded
Moderators’ comment : It was captured in WF (R4-2012758)

	Issue 3-2-5: Feedback loop for test method
	Agreements: PSFCH feedback instead of AT commands can be used to test NR V2X UE’s performance, and further discussion for PSFCH configuration with following options is needed in the next meeting
· PSFCH are transmitted on
· Option 1: every 4 slots
· Option 2: every slot
Moderators’ comment : It was captured in WF (R4-2012758)

	Issue 3-2-6: 256QAM sidelink reception
	Agreements: 256QAM reception is an optional UE capability, and FFS on introduction of 256QAM demodulation test case.
Moderators’ comment : It was captured in WF (R4-2012758)



Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2012758 (revised from R4-2012612)
	Agreeable (WF on work scope and general assumptions for NR V2X demodulation performance)




Topic #4: Detail initial simulation asuumptions 
This section will discuss detail initial simulation assumptions to provide initial simulation results in next RAN4 meeting. Simulation assumptions for each sub-topic are based on companies’ proposals, so Topic#4 does not treat simulation assumptions for all test cases. Depending on status of 1st round discussion, the simulation assumptions for remaining test cases such as power imbalance, soft buffer, and CSI reporting performance will be discussed. 
Companies’ contributions summary
The same as clause 2.1.
Open issues summary
Sub-topic 4-1: PSSCH 
Companies are encouraged to provide views on detail simulation parameters for PSSCH performance requirements. Some parameters are related common simulation assumptions in Topic#3.
	Parameters
	Unit
	Value

	Test
	
	SCH_Test1
	SCH_Test2
	SCH_Test3
	SCH_Test4

	Synchronization source
	
	GNSS
	GNSS
	GNSS
	gNB or SyncRef UE

	Propagation condition
	
	
	
	
	

	Channel bandwidth
	MHz
	
	
	
	

	Allocated resource blocks
	
	
	
	
	

	Subcarrier spacing
	kHz
	
	
	
	

	Timing offset
	
	
	
	
	

	Frequency offset
	Hz
	
	
	
	

	CP-OFDM symbols per slot (Note 1)
	
	
	
	
	

	The number of DMRS symbols
	
	
	
	
	

	Modulation order
	
	
	
	
	

	MCS index
	
	
	
	
	

	The number of REs for 2nd stage SCI
	
	
	
	
	

	Transport Block Size
	Bits
	
	
	
	

	Transport block CRC
	bits
	
	
	
	

	Maximum number of HARQ transmissions
	
	
	
	
	

	Binary Channel Bits (Note 2)
	Bits
	
	
	
	

	Target requirement
	
	SNR @ PSSCH BLER 10%

	Note 1: OFDM symbols is for PSCCH/PSSCH transmission without first symbol for AGC [, and there is no PSFCH resource.]
Note 2: [10 RBs and 3 symbols] are allocated for PSCCH, and 2nd stage SCI is allocated



Issue 4-1-1: Modulation order 
· Proposals
· Option 1: QPSK, 16QAM, 64QAM
· Option 2: QPSK, 64QAM, 256QAM with applicability rule
· If UE fulfils the 256QAM requirement, 64QAM test can be skipped depending on 256QAM reception capability
· Recommended WF
· Need further discussion.

Issue 4-1-2: Number of allocated RB 
· Proposals
· Option 1: Full RB allocation
· Option 2: Small RB allocation (e.g., 10 RBs)
· Recommended WF
· Need further discussion.

Issue 4-1-3: Synchronization source 
· Proposals
· Option 1: GNSS and gNB
· Option 2: GNSS and SyncRef UE
· Recommended WF
· Need further discussion.

Sub-topic 4-2: PSCCH 
Companies are encouraged to provide views on detail simulation parameters for PSCCH performance requirements. Some parameters are related common simulation assumptions in Topic#3.
	Parameters
	Unit
	Value

	Test
	
	CCH_Test1

	Synchronization source
	
	GNSS

	Propagation condition
	
	

	Channel bandwidth
	MHz
	

	Allocated resource blocks
	
	10

	Subcarrier spacing
	kHz
	30

	Timing offset
	
	

	Frequency offset
	Hz
	

	The number of PSCCH symbols
	
	

	Modulation order
	
	QPSK

	Payload size (without CRC)
	Bits
	

	Transport block CRC
	bits
	24

	Binary Channel Bits
	Bits
	

	Target requirement
	SNR @ PSCCH BLER 1%



Issue 4-2-1: DMRS blind detection
· Proposals
· Option 1: Use randomly selected OCC value for PSCCH on every sidelink transmission
· Recommended WF
· Need further discussion.

Issue 4-2-2: Payload size
· Proposals
· Option 1: 28 bits
· Option 2: maximum bits for SCI format 1-A
· Recommended WF
· Need further discussion.

Sub-topic 4-3: PSBCH 
Companies are encouraged to provide views on detail simulation parameters for PSBCH performance requirements. Some parameters are related common simulation assumptions in Topic#3.
	Parameters
	Unit
	Value

	Test
	
	BCH_Test1

	Synchronization source
	
	S-SSB

	Propagation condition
	
	

	Channel bandwidth
	MHz
	

	Allocated resource blocks
	
	11

	Subcarrier spacing
	kHz
	30

	Timing offset
	
	

	Frequency offset
	Hz
	

	The number of symbols (Note 1)
	
	8

	Modulation order
	
	QPSK

	Transport Block Size (without CRC)
	Bits
	

	Transport block CRC
	bits
	24

	Binary Channel Bits
	Bits
	

	Target requirement
	SNR @ PSBCH BLER 1%

	Note 1: The first symbol is excluded.



Issue 4-3-1: S-SSB transmission
· Proposals
· Option 1: 2 S-SSB transmissions within one S-SSB period
· Recommended WF
· Need further discussion.

Issue 4-3-2: Payload size
· Proposals
· Option 1: 32 bits
· Option 2: 40 bits
· Recommended WF
· Need further discussion.

Sub-topic 4-4: PSFCH 
Companies are encouraged to provide views on detail simulation parameters for PSFCH performance requirements. Some parameters are related common simulation assumptions in Topic#3.
	Parameters
	Unit
	Value

	Test
	
	FCH_Test1

	Synchronization source
	
	GNSS

	Propagation condition
	
	

	Channel bandwidth
	MHz
	

	Allocated resource blocks
	
	1

	Subcarrier spacing
	kHz
	30

	Timing offset
	
	

	Frequency offset
	Hz
	

	The number of PSFCH symbols
	
	2

	Number of information bits
	bit
	1

	PSFCH period
	Slot
	1

	Cyclic shift pair index
	
	

	Hopping ID
	
	0

	Minimum time gap for PSFCH
	Slot 
	2

	Target requirement
	



Issue 4-4-1: HARQ feedback option 
· Proposals
· Option 1: test both ACK/NACK and NACK only
· Option 2: test either of ACK/NACK or NACK only
· Recommended WF
· Need further discussion.

Issue 4-4-2: Number of Cyclic shift pairs
· Proposals
· Option 1: 2
· Option 2: 6
· Recommended WF
· Need further discussion.

Issue 4-4-3: Test requirements
· Proposals
· Option 1: ACK false alarm probability, ACK missed probability, and NACK to ACK probability
· Option 2: SNR@ 1% ACK missed detection probability, and DXT to ACK probability < 1%
· Recommended WF
· Need further discussion.

Sub-topic 4-5: PSCCH and PSSCH decoding capability 
Companies are encouraged to provide views on detail simulation parameters for PSCCH and PSSCH decoding capability performance requirements. Some parameters are related common simulation assumptions in Topic#3. Single company proposed the simulation assumptions for this sub-topic, so RAN4 can discuss detail parameter based on following table.
	Parameter
	Unit
	

	Communication resource pool configuration
	 
	Single Rx pool
10 subchannels, 10RB subchannel size

	Sidelink UE i,
0 ≤ i ≤ 9 (Note 4)
	Sidelink Transmissions
	 
	PSCCH + PSSCH

	
	Timing offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	 
	GNSS or GNSS-equivalent

	
	Propagation Channel
	 
	Static propagation condition
No external noise sources are applied

	
	Antenna configuration
	 
	1x2

	
	PSSCH RMC
	 
	QPSK,  0.3 (MCS 4), 10RB

	
	PSCCH RMC
	
	The same as PSCCH decoding

	 Target requirement
	SNR @ PSCCH BLER 1%

	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:	Cyclic shift for PSCCH DMRS is randomly selected between {0, 4, 8} for each PSCCH transmission.
Note 4: Each UE occupies one subchannel, hence all the subchannels are filled by the 10 active SL UEs. 



Issue 4-5-1: Test parameters
· Proposals
· Option 1: Use above table for PSCCH and PSSCH decoding capability performance 
· Recommended WF
· Need further discussion.

Companies views’ collection for 1st round 
Open issues 
Sub-topic 4-1: PSSCH
Issue 4-1-1~4-1-3: Modulation order / Number of allocated RB / Synchronization source
	Company
	Comments

	MTKXXX
	Issue 4-1-1: 
Option 1.
256 QAM performance highly depends on RF’s design other than the BB simulation. We suggest not to define test case for 256QAM. 
Issue 4-1-2: 
The number of allocated RBs should be flexible based on different test purpose. We don’t suggest to define unified configuration for each test case. 
Issue 4-1-3:  
Option 2.
synRefUE can be used only in PSBCH test case and GNSS can be applied for all other cases.

	QC
	Issue 4-1-1
Option 2. We believe 256QAM requires better channel estimation, LLR calculation and decoder performance, therefore it should be tested.
Issue 4-1-2
Since 10RB subchannel size can accommodate largest number of users, is expected to be most common in real world implementation to maximum system capacity. Since it’s most practical, single link test should test it. In decoding capability and HARQ soft combining tests, maximum number of CCH decoding and HARQ processes are tested, we also want to have maximum number of subchannels in these tests. Therefore, 10RB should be used for all demod tests.
Issue 4-1-3
All tests should be GNSS based synchronization because it is the most common case in practice. One test based on SyncRefUE can be added based on test scope discussion, but all others should be GNSS based.

	LG
	Issue 4-1-1
It depends on decision of reception capability for 256QAM. If 256QAM is optional feature, we prefer option 2.
Issue 4-1-2
Option 2 is fine for PSSCH demod test cases.
Issue 4-1-3
GNSS based sync is baseline for all test cases. But gNB based sync for PSSCH should be also considered for UE supporting concurrent operation band for V2X and NR like LTE V2X test. For SyncRefUE based sync, PSBCH performance test will be used. 

	Intel
	Issue 4-1-1: Modulation order 
We suggest to define requirements for two modulations (for example, QPSK and 64QAM) in the first stage. After completion of these test, we can discuss definition of requirements for 256QAM.
Issue 4-1-2: Number of allocated RB
Option 2 can be considered (i.e. similar to LTE V2X)
Issue 4-1-3: Synchronization source 
We think that at least one test should be defined for gNB-based sync source. All other tests can be defined for GNSS based.

	Huawei, HiSilicon
	Issue 4-1-1
We support option 1.
Issue 4-1-2
We support small RB allocations, Option 2. But for the specific sub-channel size, we have concern on sub-channel size 10RBs, as per TS 38.331, the smallest allocated number of RB for PSCCH is 10RBs and PSCCH should be within the range of one sub-channel. If we set sub-channel size to 10RBs, the PSCCH and PSSCH will be TDM and the first DMRS will be punctured, the performance will be degraded, so we prefer larger sub-channel size than 10RB, such as 15RBs.
Issue 4-1-3
Support Option 2, only consider SyncRef UE and GNSS as synchronization source.


 
Sub-topic 4-2: PSCCH
Issue 4-2-1~4-2-2: DMRS blind detection / Payload size
	Company
	Comments

	MTKXXX
	Issue 4-2-1: 
Option 1.
Issue 4-2-2:
Option 2.

	QC
	Issue 4-2-1: 
Option 1.
Issue 4-2-2:
Option 1, but would like to clarify what is the number of bits in option 2? We propose option 1 based on most common use case, hence prefer to have this being tested.

	LG
	Issue 4-2-1
Option 1
Issue 4-2-2
I think that option 2 is the worst case using maximum bits. So we proposed option 2, and maximum number of bits is 40. Please check the value.

	Intel
	Issue 4-2-1: DMRS blind detection
Option 1 is fine for us. More details can be discussed further.
Issue 4-2-2: Payload size
We suggest to list all possible values and discuss further.

	Huawei
	Issue 4-2-1
We support Option 1 to verify the UE capability of DMRS blind detection.
Issue 4-2-2
We prefer Option 1. But we propose to add 1 bit for PSFCH overhead indication if we agree to configure PSFCH to calculate the number of ACKs/NACKs to evaluate the results of PSCCH. The total bit should be 29 bit.


 
Sub-topic 4-3: PSBCH
Issue 4-3-1: S-SSB transmission / Payload size
	Company
	Comments

	MTKXXX
	Issue 4-3-1: 
1 S-SSB transmission within one S-SSB period.
In RAN1’s analysis, the performance of 1 S-SSB transmission is enough. 
2 S-SSB transmissions may enhace the transmission converage for SCS=15KHz but it isn’t the botteleneck for SCS=30KHz. We don’t think 2 S-SSB transmissions is a typical scenario for PSBCH test with SCS=30KHz.

	QC
	Issue 4-3-1
Prefer to have only one SSB being transmitted in one period. 
Issue 4-3-2
Option 2

	LG
	Issue 4-3-1
No strong view
Issue 4-3-2
I’d like to check PSBCH payload size. As I know, PSBCH payload size is 32bit without CRC.

	Intel
	Issue 4-3-1 and Issue 4-3-2
Need some time to double check

	Huawei, HiSilicon
	Issue 4-3-1
S-SSB transmission：
2 S-SSB transmissions within one S-SSB period is used to increase the coverage for 30kHz compared to 15kHz SCS because of low EPER, from our understanding, the PSBCH content is not complete same for the 2 S-SSB transmission, no mandatory combination is needed but reduce test time by half compared to 1 S-SSB transmission.
Issue 4-3-2
Option 1: 32 bits
According to the agreement of RAN 1, PSBCH payload size is fixed 56 bits including 24 bits of CRC.


 
Sub-topic 4-4: PSFCH
Issue 4-4-1~4-4-3: HARQ feedback option / Number of Cyclic shift pairs / Test requirements
	Company
	Comments

	MTKXXX
	Issue 4-4-1: 
Option 2.
As discussed in our paper, we suggest test only ACK/NACK.
Issue 4-4-2: 
Issue 4-4-3: 
Option 1.
We think NACK -> ACK false detection is also important for both group-cast and unicast UEs.

	QC
	Issue 4-4-1:
Option 1, but to reduce number of tests, we propose the following:
Test NACK only in PSFCH capability test, test ACK/NACK in PSFCH demod performance test
Issue 4-4-2:
Option 1. Distinguishing 2 CS and 6 CS are the same from algorithm perspective, hence test 2 is enough. Note that this only applies to ACK/NACK test.


	LG
	Issue 4-4-1
Prefer option 1. But we are fine with QC’s suggestion. 
Issue 4-4-2
Option 1.
Issue 4-4-3
No strong view

	MTK
	Issue 4-4-1.
We think both false detection and miss detection rate are important in HARQ feedback test.
· DTX -> ACK false alarm probability, 
· ACK/NACK missed probability, 
· NACK -> ACK probability
We suggest to define similar test cases like PUCCH in NR Uu.
To QC,
Could you further explain the purpose on this NACK test? For NACK miss detection or false detection? 

	Intel
	Issue 4-4-1: HARQ feedback option 
We suggest at least define requirements with ACK/NACK feedback. Requirements with NACK only require more discussion.
Issue 4-4-3: Test requirements
Prefer Option 2 (similar to requirements for PUCCH format 0)

	Huawei, HiSilicon
	Issue 4-4-1
Option 2 but prefer to only test ACK/NACK.  
From our standing, the decoding ability of UE to NACK/ACK is higher than that of UE to NACK only. Take a single link as an example :
For NACK / ACK scenarios, UE needs to perform correlation operation between the received signal and transmitted signal with two cyclic shifts (e.g. 0 for ACK and 6 for NACK) to determine whether the UE is sending ACK or NACK. There are three test metrics: probability of ACK miss; probability of NACK-> ACK and probability of DXT-> ACK.
For NACK only scenarios, UE needs to perform correlation operation between the received signal and transmitted signal with only one cyclic shifts to determine whether the UE is sending NACK or DXT. There are only two test metrics: probability of DXT->NACK and probability of NACK miss. Compared to ACK/NACK scenarios, the probability of NACK->ACK will be zero which is reduce the capability of UE.
Obviously, UE capability of decoding two CSs is higher than one CS. Therefore, from the view of reducing number of tests, we just need to test NACK/ACK scenarios.
Issue 4-4-2
Clarification is needed, here we are discussing “Number of Cyclic shift pairs” or “Number of Cyclic shift”, as if company has different understanding. We prefer to test only one CS pair to reduce complexity.
Issue 4-4-3
We prefer option 1. 
Firstly, we do some simulations to find out the SNR point to satisfy P(ACK miss)<1%,  P(NACK to ACK)<0.1% and P(DXT to ACK)<1% and then check if the performance of (P(NACK to ACK)<0.1%) can be guaranteed at the SNR point for P(ACK miss)<1%, if it can meet, then we can follow NR PUCCH format 0 approach to only consider P(ACK miss)<1% and P(DXT to ACK)<1%.


 
Sub-topic 4-5: PSCCH and PSSCH decoding capability
Issue 4-5-1: Test parameters
	Company
	Comments

	MTKXXX
	Issue 4-5-1: 
Option 1. 
To QC,
Could you please further clarify the reason to only define SL UE num=10? Do we still need to further define the maximum UE num test case?

	QC
	Issue 4-5-1: 
Option 1. Answer to MTK’s question:
In this test we aim at testing maximum number of SL UE Tx that the UE to be tested can support from CCH decoding perspective. According to RAN1 feature list, candidate value set: {floor (NRB /10 RBs), 2*floor (NRB /10 RBs)}. Consider 40MHz case, we test 10 because it’s universal, if UE can support 20, it can support 10.

	LG
	Issue 4-5-1
We are generally fine. But two separate test cases are needed for floor (NRB /10 RBs) and 2*floor (NRB /10 RBs) with applicability rule. And RAN4 needs to discuss which CBW is used for this test.

	MTK
	From our understanding, if RAN1 only defines with one capability, we will only test one. If RAN1 defines both values, we may further discuss whether to pick only one or test both of them.
So we think RAN4 shall wait RAN1’s final decision.

	Intel
	We suggest to keep details of test open for now and discuss it later.

	Huawei, HiSilicon         
	Generally OK with the proposal, but the bandwidth need further discussion, we prefer 20MHz to be same with PSCCH test.


 

CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#4-1: PSSCH
	Issue 4-1-1: Modulation order
Tentative agreements: Need further discussion whether to introduce 256QAM test 
Candidate options: 
· Option 1: QPSK, 16QAM, 64QAM
· Option 2: QPSK, 64QAM, 256QAM with applicability rule
·  If UE fulfils the 256QAM requirement, 64QAM test can be skipped depending on 256QAM reception capability
Recommendations for 2nd round: select one option. 
Issue 4-1-2: Number of allocated RB
Tentative agreements: use small RB size (e.g.,10 RBs or 15 RBs) but not use unified RB number for all tests
Candidate options:
Recommendations for 2nd round: Companies are encouraged to provide simulation assumptions for PSSCH tests
Issue 4-1-3: Synchronization source
Tentative agreements: GNSS sync source is as baseline. 
Candidate options:
· Option 1: introduce PSSCH test based on gNB sync source
Recommendations for 2nd round: Companies are encouraged to provide comments for option 1

	Sub-topic#4-2: PSCCH
	Issue 4-2-1: DMRS blind detection
Tentative agreements: Use randomly selected OCC value for PSCCH on every sidelink transmission
Candidate options:
Recommendations for 2nd round:
Issue 4-2-2: Payload size
Tentative agreements: Need further discussion
Candidate options:
· Option 1: 28 or 29bits
· Option 2: maximum bits for SCI format 1-A
Recommendations for 2nd round: select one option.

	Sub-topic#4-3: PSBCH
	Issue 4-3-1: S-SSB transmission
Tentative agreements: Need further discussion
Candidate options:
· Option 1: 2 S-SSB transmissions within one S-SSB period
· Option 2: 1 S-SSB transmissions within one S-SSB period
Recommendations for 2nd round: select one option.
Issue 4-3-2: Payload size
Tentative agreements: use 32bits
Candidate options:
Recommendations for 2nd round:

	Sub-topic#4-4: PSFCH
	Issue 4-4-1: HARQ feedback option
Tentative agreements:  test ACK/NACK feedback and further discussion for NACK only
Candidate options:
· Option 1: introduce test NACK only feedback
Recommendations for 2nd round: further discussion on option 1
Issue 4-4-2: Number of Cyclic shift 
Tentative agreements: Number of Cyclic shift is 2 for test case
Candidate options:
Recommendations for 2nd round: 
Issue 4-4-3: Test requirements
Tentative agreements: Need further discussion
Candidate options:
· Option 1: ACK false alarm probability, ACK missed probability, and NACK to ACK probability
· Option 2: SNR@ 1% ACK missed detection probability, and DXT to ACK probability < 1%
Recommendations for 2nd round: select one option

	Sub-topic#4-5: PSCCH/PSSCH decoding capability
	Issue 4-5-1: Test parameters
Tentative agreements: Need further discussion for channel bandwidth
Candidate options:
· Option 1: 20MHz CBW
· Option 2: 40MHz CBW
Recommendations for 2nd round: select one option



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	Simulation assumptions for NR V2X demodulation
	MediaTek





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

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



Discussion on 2nd round (if applicable)
In 2nd round, initial simulation assumptions for agreed test cases should be finalized to provide initial simulation results in the next meeting. Companies are encouraged to provide detial simulation assumptions for each test case. 
Sub-Topic 4-1: PSSCH
Issue 4-1-1: Modulation order
· Proposals
· Option 1: QPSK, 16QAM, 64QAM (MTK, Huawei)
· Option 2: QPSK, 64QAM, 256QAM with applicability rule (QC, LG)
· If UE fulfils the 256QAM requirement, 64QAM test can be skipped depending on 256QAM reception capability
· Recommended WF
· First QPSK and 64QAM are considered
· Need further discussion for 256QAM
	Company
	Comments

	XXXLG
	We prefer option 2, and QPSK and 64QAM can be considered first.

	Huawei, HiSilicon
	If we reach agreement about Issue 3-2-6 to set Rx 256QAM to be optional with capability signaling, we do not think that it is necessary to define performance requirements for 256QAM.
Further discuss whether it is necessary to cover all QPSK, 16QAM and 64QAM or just choose two of them, such as QPSK and 16QAM.

	Intel
	Recommended WF is fine for us.

	QC
	We still support 256QAM test, since important optional feature should also be tested for the UE supports it.
We don’t think all modulation order should be tested, we propose QPSK for high speed and 64QAM/256QAM for low speed enough.

	MTK
	Support recommended WF.
As we discussed in 1st round, we don’t support to test 256QAM. 

	CATT
	Support the recommended WF.



Issue 4-1-2: Synchronization source
· Proposals
· Option 1: Introduce PSSCH test based on gNB sync source
· Recommended WF
· Need further discussion for option 1.
	Company
	Comments

	XXXLG
	Option 1. NR V2X UE supporting gNB sync based source should be tested.

	Huawei, HiSilicon
	We support not to introduce the PSSCH test based on gNB sync source. The only difference between gNB and GNSS sync source is TO value which can be ensured by RRM performance requirements. Also as per Table 12.2.3-1 in TS 38.133 for 30kHz SCS of gNB sync source, same RRM requirements as GNSS. Also supporting gNB sync source is optional.

	Intel
	Taking into account that TO and FO can be larger for scenarios with gNB-based sync source in comparison GNSS-based sync source, we need to ensure that demodulation performance is not affected. Therefore, we support Option 1.

	QC
	Agree with Huawei’s observation, may not need this test. gNB requirement is quite close to GNSS even in worst case:
	Frequency Range of sidelink
	SCS of SSB signals ( kHz)
	SCS of sidelink signals (kHz)
	Te

	FR1
	15
	15
	14*64*Tc

	
	
	30
	12*64*Tc

	
	
	60
	12*64*Tc

	
	30
	15
	10*64*Tc

	
	
	30
	12*64*Tc

	
	
	60
	9*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6].





	LG
	If RRM session decides to introduce of RRM test cases based on gNB sync source, we are fine not to introduce this test.

	MTK
	Agree with HW/QC’s comments.



Issue 4-1-3: Simulation assumption for PSSCH
	Parameters
	Unit
	Value

	Test
	
	SCH_Test1
	SCH_Test2
	SCH_Test3
	SCH_Test4

	Synchronization source
	
	GNSS
	GNSS
	
	gNB or SyncRef UE

	Propagation condition
	
	
	
	
	

	Channel bandwidth
	MHz
	20
	20
	
	20

	Allocated resource blocks
	RB
	10
	15
	
	10

	Subcarrier spacing
	kHz
	30
	30
	
	30

	Timing offset
	
	CP/2-12Ts
	CP/2-12Ts
	
	

	Frequency offset
	Hz
	+600
	+600
	
	

	CP-OFDM symbols per slot (Note 1)
	
	
	
	
	

	For slot x (without PSFCH)
	
	
	
	
	

	For slot y (with PSFCH)
	
	9
	9
	
	9

	The number of DMRS symbols
	
	
	3
	
	

	Modulation order
	
	QPSK
	[64QAM or 256QAM]
	
	QPSK

	MCS index
	
	
	
	
	

	The number of REs for 2nd stage SCI
	
	
	
	
	

	Transport Block Size
	
	
	
	
	

	For slot x (without PSFCH)
	bits
	
	
	
	

	For slot y (with PSFCH)
	bits
	
	
	
	

	Transport block CRC
	bits
	24
	24
	
	24

	Maximum number of HARQ transmissions
	
	0
	0
	
	0

	Binary Channel Bits (Note 2)
	
	
	
	
	

	For slot x (without PSFCH)
	bits
	
	
	
	

	For slot y (with PSFCH)
	bits
	
	
	
	

	Target requirement
	
	SNR @ PSSCH BLER 10%

	Note 1: OFDM symbols is for PSCCH/PSSCH transmission without first symbol for AGC and PSFCH transmission.
Note 2: 10 RBs and 2 symbols are allocated for PSCCH, and 2nd stage SCI is allocated
Note 3: 1 RB PSFCH is allocated in symbol index#11 and #12.


· Recommended WF
· The table is just information to discuss. Companies are encouraged to provide the simulation parameters to finalize initial simulation assumptions.
	Company
	Comments

	XXXLG
	Our preference : MCS index for QPSK and 64QAM is 8 and 22, respectively. 

	Huawei, HiSilicon
	We provide our simulation assumptions are as following:
	Parameters
	Unit
	Value

	Test
	
	SCH_Test1
	SCH_Test2

	Synchronization source
	
	GNSS
	GNSS

	Propagation condition
	
	TDLA-30-1500
	TDLA-30-2700

	Channel bandwidth
	MHz
	20
	20

	Allocated resource blocks
	RB
	15
	15

	Subcarrier spacing
	kHz
	30
	30

	Timing offset
	
	CP/2-12Ts
	CP/2-12Ts

	Frequency offset
	Hz
	+600
	+600

	CP-OFDM symbols per slot (Note 1)
	
	
	

	For slot x (without PSFCH)
	
	12
	12

	For slot y (with PSFCH)
	
	9
	9

	The number of DMRS symbols
	
	3 for slot without PSFCH;2 for slot with PSFCH
	4 for slot without PSFCH;3 for slot with PSFCH

	Modulation order
	
	4
	2

	MCS index
	
	11
	4

	Beta offset (The number of REs for 2nd stage SCI format 2-A)
	
	 7 (270)
	4 (276)

	Transport Block Size
	
	
	

	For slot x (without PSFCH)
	bits
	2088
	808

	For slot y (with PSFCH)
	bits
	1320
	480

	Transport block CRC
	bits
	24
	24

	Maximum number of HARQ retransmissions
	
	0
	0

	Binary Channel Bits (Note 2)
	
	
	

	For slot x (without PSFCH)
	bits
	
	

	For slot y (with PSFCH)
	bits
	
	

	Target requirement
	
	SNR @ PSSCH BLER 10%

	Note 1: OFDM symbols is for PSCCH/PSSCH transmission without first symbol for AGC and PSFCH transmission.
Note 2: 10 RBs and 2 symbols are allocated for PSCCH, and 2nd stage SCI is allocated
Note 3: 1 RB PSFCH is allocated in symbol index#11 and #12.





	Intel
	We suggest to further check the MCS based on simulations for different scenarios.

	LG
	To Huawei,
NR V2X UE supports up to 64QAM modulation, and 256QAM might be optional (based on current comments), so 64QAM should be tested. QPSK and 64QAM modulation are reasonable for test cases. We are fine with your proposed MCS level for QPSK.

	MTK
	We can discuss this in simulation assumption tdoc.



Sub-Topic 4-2: PSCCH
Issue 4-2-1: Payload size
· Proposals
· Option 1: 28 or 29 bits
· Option 2: maximum bits for SCI format 1-A
· Recommended WF
· Need further discussion.
	Company
	Comments

	XXXLG
	Option 2. We think that maximum payload size should be considered.

	Huawei, HiSilicon
	Option 1. It is better to only take into account mandatory fields to get the PSCCH payload size.

	MTK
	Option 1 (28 bits).
For discussing conveniently, we list the SCI format 1-A bits number as follow:
· Priority – 3 bits.
· Frequency resource assignment – 4 bits.
· Time resource assignment – 5 bits.
· Resource reservation period – 4 bits.
· DMRS pattern – 2 bits.
· 2nd-stage SCI format – 2 bits.
· Beta_offset indicator – 2 bits.
· Number of DMRS port – 1 bit.
· Modulation and coding scheme – 5 bits.
· Additional MCS table indicator –0 bit.
· PSFCH overhead indication – 0 bit.
· Reserved – 0 bit.

	LG
	We are fine with option1 28bit as starting point.



Issue 4-2-2: Simulation assumption for PSCCH
	Parameters
	Unit
	Value

	Test
	
	CCH_Test1

	Synchronization source
	
	GNSS

	Propagation condition
	
	

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	
	10

	Subcarrier spacing
	kHz
	30

	Timing offset
	
	CP/2-12Ts

	Frequency offset
	Hz
	+600

	The number of PSCCH symbols
	
	3

	Modulation order
	
	QPSK

	Payload size (without CRC)
	Bits
	

	Transport block CRC
	bits
	24

	Binary Channel Bits
	Bits
	

	Target requirement
	SNR @ PSCCH BLER 1%

	Note 1: OCC value for PSCCH DMRS is randomly selected between {0, 4, 8} for each PSCCH transmission.
Note 2: 1 RB PSFCH is allocated in symbol index#11 and #12.


· Recommended WF
· The table is just information to discuss. Companies are encouraged to provide the simulation parameters to finalize initial simulation assumptions.
	Company
	Comments

	MTKXXX
	We can discuss this in simulation assumption tdoc.

	
	



Sub-topic 4-3: PSBCH 
Issue 4-3-1: S-SSB transmission
· Proposals
· Option 1: 2 S-SSB transmissions within one S-SSB period
· Option 2: 1 S-SSB transmissions within one S-SSB period
· Recommended WF
· Need further discussion.
	Company
	Comments

	XXXLG
	No strong view on this

	Huawei, HiSilicon
	Option 1. For 30kHs SCS. RAN 1 has agreed to use 2 S-SSB transmissions within one period to enhance coverage. In LTE, performance requirement for 1 S-SSB transmission within one period has been defined for 15kHz SCS. In NR, we agreed to only consider 30kHz SCS, it is better to use 2-S-SSB transmissions to achieve the same coverage capability. Based on evaluations, the S-SSB performance can be guaranteed by 1 S-SSB transmission, we propose not to use retransmission within one period (i.e. the two S-SSBs within one period are different).
Besides, 2 S-SSB transmission can reduce half of test time compared to one 1 S-SSB transmission.

	Intel
	Suggest to keep two options and decide in the next meeting.

	MTK
	Option 2.
To HW,
2 S-SSB structure may enhance coverage, but actually the bottleneck is the CP length in 30KHz.
Different with NR Uu link which can use TA advance to adjust timing, NR V2X can only use CP to cover the Tx-Rx UE coverage. Thus, we don’t think this 2 S-SSB structure is useful for 30KHz coverage enhancement.  

	Huawei, HiSilicon
	To MTK:
From our understanding, with the fixed number of PRB for S-SSB, the EPRE of 30kHz is decreased by half compared to that of 15kHz SCS, the coverage of 30 kHz SCS S-SSB will reduce by ~3dB comparing to the 15 kHz SCS, to achieve the same coverage for 30kHz SCS as 15kHz SCS, it is typical to configure 2 S-SSB duration of one period.



Issue 4-3-2: Simulation assumption for PSBCH
	Parameters
	Unit
	Value

	Test
	
	BCH_Test1

	Synchronization source
	
	S-SSB

	Propagation condition
	
	

	Channel bandwidth
	MHz
	

	Allocated resource blocks
	
	11

	Subcarrier spacing
	kHz
	30

	Timing offset
	
	0

	Frequency offset
	Hz
	0

	The number of symbols (Note 1)
	
	8

	Modulation order
	
	QPSK

	Transport Block Size (without CRC)
	Bits
	32

	Transport block CRC
	bits
	24

	Binary Channel Bits
	Bits
	

	Target requirement
	SNR @ PSBCH BLER 1%

	Note 1: The first symbol is excluded.


· Recommended WF
· The table is just information to discuss. Companies are encouraged to provide the simulation parameters to finalize initial simulation assumptions.
	Company
	Comments

	XXXLG
	Our preference: channel bandwidth is 20MHz.

	Huawei, HiSilicon
	We prefer 20MHz channel bandwidth and propagation condition TDLA-30-2700.

	QC
	20MHz is ok for us, but for speed, we prefer LTE setting:
180Hz corresponding to 30km/h relative speed. Since when car is running in high speed, it’s most likely in ourdoor freeway, GNSS should be available. Therefore, for PSBCH detection test, low speed is more practical
	Test number
	Bandwidth
	PSBCH Reference channel
	Propagation condition
	Reference value

	
	
	
	
	Probability of missed PSBCH (%)
	SNR (dB) of PSBCH

	1
	20 MHz
	CP.2
	EVA180
	1
	2.5




	MTK
	We can discuss this in simulation assumption tdoc.

	Huawei, HiSilicon
	TDLA30-180 is also fine for us.

	CATT
	Prefer 20MHz CBW. EVA180 is used for PSBCH demodulation in LTE V2X. For NR V2X, prefer to specify PSBCH demodulation performance under TDLC300-180.



Sub-topic 4-4: PSFCH 
Issue 4-4-1: HARQ feedback option
· Proposals
· Option 1: Do not introduce test ‘NACK only’ feedback
· Option 2: introduce test both ‘ACK/NACK’ and ‘NACK only’. Or for ‘NACK only’ feedback test, PSFCH decoding capability test could be used to reduce the number of tests
· Recommended WF
· Need further discussion.
	Company
	Comments

	XXXLG
	Option 2, and NACK only feedback test could be considered in PSFCH decoding capability test.

	Huawei, HiSilicon
	Option 1. UE capability of decoding two CSs is higher than one CS. Therefore, from the view of reducing number of tests, we just need to test NACK/ACK scenario. 

	Intel
	We can focus on “ACK/NACK” feedback and further discuss benefits of “NACK only” feedback.

	QC
	Option 2, and to reduce number of test, NACK only can be tested in PSFCH decoding capability test

	MTK
	Before we agree which option will be chosen, we want to further check with QC.
To QC,
Why do you think there is performance difference between ‘NACK only’ and ‘ACK/NACK’?

	LG
	I think that there would be the performance difference between two feedback modes. Please  see response Issue 2-1-2 in 2.5.1



Issue 4-4-2: Test requirements
· Proposals
· Option 1: ACK false alarm probability, ACK missed probability, and NACK to ACK probability
· Option 2: SNR@ 1% ACK missed detection probability, and DXT to ACK probability < 1%
· Recommended WF
· Need further discussion.
	Company
	Comments

	XXXLG
	No strong view on this

	Huawei, HiSilicon
	Option 1.
Like did for PUCCH format 0, firstly we can do some simulations to find out the SNR point to satisfy P(ACK miss)<1%,  P(NACK to ACK)<0.1% and P(DXT to ACK)<1% and then check if the performance of (P(NACK to ACK)<0.1%) can be guaranteed at the SNR point for P(ACK miss)<1%, if it can meet, then we can follow NR PUCCH format 0 approach to only consider P(ACK miss)<1% and P(DXT to ACK)<1%.

	Intel
	Suggest to keep both options and decide in the next RAN4 meeting.

	MTK
	Option 1.



Sub-topic 4-5: PSCCH/PSSCH decoding capability 
Issue 4-5-1: Test parameters
· Proposals
· Option 1: 20MHz CBW
· Option 2: 40MHz CBW 
· Recommended WF
· Need further discussion
	Company
	Comments

	XXXLG
	We are fine with 40MHz for this test cases

	Huawei, HiSilicon
	We prefer to use option 1 to use same CBW as PSSCH/PSCCH tests.

	Intel
	Suggest to keep both options and decide in the next RAN4 meeting.

	QC
	We support option 2. 20MHz can only accommodate 5 PSCCH, this test is decoding capability test, we should test the largest possible PSCCH allocation, at least 10 PSCCH should be tested, then we need 40MHz to test it.

	MTK
	Option 1.



Issue 4-5-2: Simulation assumption for PSCCH/PSSCH decoding capability
	Parameter
	Unit
	

	Communication resource pool configuration
	 
	Single Rx pool
[10] subchannels, [10]RB subchannel size

	Sidelink UE i,
0 ≤ i ≤ [9] (Note 4)
	Sidelink Transmissions
	 
	PSCCH + PSSCH

	
	Timing offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	 
	GNSS or GNSS-equivalent

	
	Propagation Channel
	 
	Static propagation condition
No external noise sources are applied

	
	Antenna configuration
	 
	1x2

	
	PSSCH RMC
	 
	QPSK,  0.3 (MCS 4), 10RB

	
	PSCCH RMC
	
	The same as PSCCH decoding

	 Target requirement
	SNR @ PSCCH BLER 1%

	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:	Cyclic shift for PSCCH DMRS is randomly selected between {0, 4, 8} for each PSCCH transmission.
Note 4: Each UE occupies one subchannel, hence all the subchannels are filled by the 10 active SL UEs. 


· Recommended WF
· The table is just information to discuss. Companies are encouraged to provide the simulation parameters to finalize initial simulation assumptions.
	Company
	Comments

	XXXLG
	Depending on decision of channel bandwidth, the number of sidelink UE should be updated.

	Huawei, HiSilicon
	For 20MHz CBW with 30kHz SCS, the number of Ues should be set to 5 considering 51 RB in total.

	MTK
	We can discuss this in simulation assumption tdoc.



Sub-topic 4-6: Power imbalance test 
Issue 4-5-2: Simulation assumption for power imbalance test
There was no proposed simulation assumption for power imbalance test, so companies are encouraged to provide the simulation parameters to finalize initial simulation assumption.
	Company
	Comments

	XXXLG
	We propose initial simulation assumptions, and please check carefully.
	Parameter
	Unit
	Value

	Propagation condition
	
	AWGN

	Channel bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Synchronization source
	
	GNSS or GNSS-equivalent

	Timing offset
	μs
	0

	Frequency offset
	Hz
	0

	The number of RB for PSSCH
	
	10

	The number of DMRS
	
	2

	The number of RE for 2nd stage SCI
	
	[276]

	HARQ retransmission
	
	0

	Modulation order
	
	QPSK (MCS index = 4)

	
	
	

	Note1: OFDM symbols is for PSCCH/PSSCH transmission without first symbol for AGC and PSFCH transmission.
Note2: 10RBs and 2symbols are allocated for PSCCH, and 2nd stage SCI is allocated.
Note3: 1RB PSFCH is allocated in the symbol index #11 and #12.



Target requirement ICS = X dBc (X = 27dBc as starting point which was used in LTE V2X)
Companies are encouraged to provide simulation results to decide SINR2 value.
SINR2 : SNR @ 10%BLER
[image: ]
Select SNR2 such that SNR2 >> SINR2 (e.g., 5dB higher)
Compute SNR1 from the relation: SINR2 = SNR2 – 10*log10(10^((SNR1 + ICS)/10)+1).

	MTK
	We suggest to deprioritize this case’s discussion to next meeting.

	LG
	To MTK,
In 1st round discussion, we made tentative agreements to introduce this test case. 
Do you prefer to postpone the discussion of simulation assumption for this test cases? 

	Huawei, HiSilicon
	The specific ICS value needs further discussion for next meeting.

	MTK
	Since there is no much discussion on the simulation assumption for this test case, we suggest to postpone the agreement on the simulation assumption for this case.



Summary on 2nd round (if applicable)
	
	Status summary 

	Sub-Topic 4-1 ~ 4-5
	All initial simulation assumptions for test cases (PSSCH, PSCCH, PSBCH, PSFCH, and PSCCH/PSSCH decoding capability) have been capture in simulation assumption document (R4-2012757), and further discussion on detail parameters is needed in the next meeting.

	Sub-Topic 4-6
	Further discussion for the methodology for power imbalance test is needed, and it was captured in WF (R4-2012758)



Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2012757 (revised from R4-2012613)
	Agreeable (Simulation assumptions for NR V2X demodulation)




Topic #5: Work split for draft CR 
This section will discuss work split for draft CR for future meeting. Please add your company name in the table in 5.2.1.
Companies’ contributions summary
Open issues summary
Sub-topic 5-1: Work split for draft CR 
Please add your company name if you have interested and are able to help for draft CR in following test case.
	Test case
	Volunteer company
	Note

	PSSCH demodulation test
	LG Electronics
	

	PSCCH demodulation test
	Intel
	

	PSBCH demodulation test
	LG Electronics, CATT
	

	PSFCH demodulation test
	MTK
	

	Power imbalance test
	Huawei, HiSilicon
	

	PSCCH/PSSCH decoding capability
	Huawei, HiSilicon
	

	Soft buffer test
	
	No decision yet

	PSFCH decoding capability
	
	No decision yet

	SDR with active sidelink
	
	No decision yet



	Company
	Comments

	XXXModerator input
	From 2nd round comments,
· For soft buffet test, HARQ buffer soft combining test could be introduced instead of soft buffer test. So I’d like to ask Qualcomm to lead this test case.
· For PSFCH decoding capability, introducing test case is not controversial to introduce the test case. So I’d like to Huawei or MediaTek to lead this test case.

	
	



Summary on work split
	
	Status summary 

	Work split
	
	Test case
	Volunteer company
	Note

	General part
	 Intel
	

	PSSCH demodulation test
	 LG Electronics
	 

	PSCCH demodulation test
	 Intel
	 

	PSBCH demodulation test
	 CATT
	 

	PSFCH demodulation test
	 MediaTek
	 

	Power imbalance test
	 Huawei
	 

	PSCCH/PSSCH decoding capability
	 Huawei
	 

	HARQ buffer soft combining
	 [Qualcomm]
	

	PSFCH decoding capability
	 [Huawei or MediaTek]
	

	[SDR with active sidelink]
	 
	No decision yet

	Big one CR
	 LG Electronics
	It includes all draft CRs for test cases and related configuration.


It was captured in WF (R4-2012758)
As moderator, final confirm for the work split with [ ] will be made in the next meeting. Given the status of this meeting, there are no need to prepare draft CRs in the next meeting.
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