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Introduction
This email discussion is to address the open issues in NR V2X measurement. 
· Discuss the necessary on whether update current L1 SL-RSRP measurements requirement 
· Discuss the issues related to L1 SL-RSRP measurement accuracy
· Discuss the issues related to PSBCH-RSRP measurement accuracy
Topic #1: Measurement
1.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006469
	MediaTek inc.
	Proposal 1: Capture the general description on re-evaluation procedure as part of resource (re-)selection requirement as following sentence:
After resource (re-)selection procedure, the UE shall re-evaluate the reserved resources by L1 SL-RSRP before transmission of SCI with reservation.
Proposal 2: The absolute accuracy of L1 SL-RSRP can be ±4.5dB in SNR=0dB.

	R4-2006471
	MediaTek inc.
	Observation 1: Based on the simulation, the absolute accuracy of PSBCH RSRP can be achieved at SNR=-6dB before adding RF impairment margin:
· AWGN: 1.1dB
· TDL-C 100ns 300Hz: 1.8dB
· TDL-C 100ns 150Hz: 2.2dB
· TDL-C 30ns 1400Hz: 1.7dB
Observation 2: Based on the simulation, the relative accuracy of PSBCH RSRP can be achieved at SNR=-3dB:
· AWGN: 0.6dB
· TDL-C 100ns 300Hz: 0.8dB
· TDL-C 100ns 150Hz: 0.9dB
· TDL-C 30ns 1400Hz: 0.8dB
Proposal 1: Define absolute accuracy of ±4.5dB with side condition of SNR = -6dB for V2X PSBCH-RSRP measurement.
Proposal 2: Define relative accuracy of ±2.0dB with side condition of SNR = -3dB for V2X PSBCH-RSRP measurement.

	R4-2006671
	LG Electronics Inc.

	Proposal 1: Specify re-evaluation for resource reselection with general description in RRM core requirement.
Proposal 2: Define ±4.5dB as absolute accuracy of L1 SL-RSRP measurement.

	R4-2006674
	LG Electronics Inc.

	Observation 1: Absolute measurement accuracy of NR V2X PSBCH-RSRP for SCS of 15kHz, 30kHz and 60kHz meets NR Uu SS-RSRP measurement accuracy of  ±4.5dB at SNR ≥ -6dB.
Proposal 1: Define ±4.5dB as NR V2X PSBCH-RSRP measurement accuracy for SCS of 15kHZ, 30kHz and 60kHz.
Proposal 2: Define SNR ≥ -6dB as side condition for NR V2X PSBCH-RSRP measurement accuracy.

	R4-2006711
	Qualcomm
	Proposal 1: NR SL-RSRP measurement accuracy requirement is not tighter than LTE SL-RSRP measurement accuracy requirement.
Proposal 2: SL-RSRP measurement requirement is defined as Table 2‑3, requirement is set based on PSCCH simulation results and proposal 1. This requirement applies to both PSCCH and PSSCH DMRS measurement.
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 4
	Io Note 1 range

	
	
	
	NR V2X operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	5
	9.5
	0
	[TDD_A]
	[-121]
	N/A
	-70

	
	
	
	[TDD_G]
	[-118]
	N/A
	-70

	
	
	
	
	
	
	

	8.5
	11.5
	0
	[TDD_A ,TDD_G]
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections [B.4.2] and [B.4.3].
NOTE 3:	NR V2X operating band groups are as defined in Section 3.5 for the corresponding NR operating bands.
NOTE 4:	The parameter Ês/Iot is the Ês/Iot of PSCCH-DMRS or PSSCH-DMRS, depending on which DMRS the requirement applies to.


Proposal 3: PSBCH-RSRP measurement requirement is defined as Table 2‑5.
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 4
	Io Note 1 range

	
	
	
	NR V2X operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	4.5
	9
	-3 dB
	[TDD_A]
	[-121]
	N/A
	-70

	
	
	
	[TDD_G]
	[-118]
	N/A
	

	8
	11
	-3 dB
	[TDD_A ,TDD_G]
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	NR V2X operating band groups are as defined in Section 3.5 for the corresponding E-UTRA operating bands.
NOTE 4: 	Ês/Iot for a SyncRef UE is the minimum of the Ês/Iot of PSSS/PSBCH and the Ês/Iot of SSSS




	R4-2007763
	HUAWEI
	NA

	R4-2007764
	HUAWEI
	Proposal 1: It is suggested to use option 1 to define the L1 SL-RSRP absolute accuracy under the condition of PSCCH/PSSCH SINR≥0dB.
Proposal 2: The existing intra-frequency SS-RSRP measurement accuracy requirements in FR1 can be reused for defining PSBCH-RSRP measurement accuracy requirements.



1.2 Open issues summary
Sub-topic 1: Update the core requirement of SL L1-RSRP measurements 
RAN4 to discuss whether to update SL L1-RSRP measurements requirement for re-evalation.
Issue 1-1: Whether to capture general re-evaluation behavior in RAN4 spec.
· Proposals
· Option 1: Yes. (Mediatek, LG)
· Such as After resource (re-)selection procedure, the UE shall re-evaluate the reserved resources by L1 SL-RSRP before transmission of SCI with reservation.
· Recommended WF
· Need further discussion.

Sub-topic 2: L1 SL-RSRP Measurement Accuracy
RAN4 to discuss the measurement accuracy of L1 SL-RSRP.
Issue 2-1: Absolute accuracy of L1 SL-RSRP measurement
· Proposals
· Option 1: ±4.5dB (LG, Huawei, Mediatek)
· Option 2: ±5dB (Qualcomm)
· Recommended WF
· Need further discussion.

Sub-topic 3: PSBCH-RSRP measurement accuracy
RAN4 to discuss the measurement accuracy of PSBCH-RSRP.
Issue 3-1: Absolute accuracy of PSBCH-RSRP measurement
· Proposals
· Option 1: Define absolute accuracy of ±4.5dB with SNR = -6dB. (Mediatek, LG, Huawei) 
· Option 2: Define absolute accuracy of ±4.5dB with SNR = -3dB. (QC)
· Recommended WF
· Need further discussion.

Issue 3-2: Relative accuracy of PSBCH-RSRP measurement
· Proposals
· Option 1: Define relative accuracy of ±2.0dB with SNR = -3dB. (Mediatek, Huawei) 
· Recommended WF
· Define PSBCH-RSRP relative accuracy of ±2.0dB with SNR = -3dB.

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

	Mediatek
	Sub topic 1-1: 
This section L1 SL-RSRP measurements is only defined the core requirement for L1 SL-RSRP measurements and not define any related procedure to how to use this measurements. 
Our purpose is to guarantee no mismatch between RAN1 and RAN4 spec. It just say that UE can use L1 SL-RSRP to re-evaluation the resources. 


Sub topic 2-1:
Based on the simulation results in #94-e meeting from each company, we suggest to use option 1. It’s reasonable to have better performance in new generation system than legacy one.

Sub topic 3-1:
Based on our simulation results, we suggest to use option1. We disagree to define NR SL requirement even worse than LTE SL. 
 
Sub topic 3-2:
Option 1.


	LG Electronics
	Sub topic 1-1:
We suggest to specify with general description without any procedure as follows.
12.5.1 Introduction 
This section contains the measurement requirements related to resource reselection, resource re-evaluation and resource pre-emption of the UE capable of V2X sidelink communication.  
12.5.2 SL-RSRP measurements
The UE physical layer shall be capable of performing the L1 SL-RSRP measurements on the carrier operating V2X sidelink communication for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 2 and for resource re-evaluating the reserved resources.

Sub topic 2-1:
Option 1

Sub topic 3-1:
Option 1

Sub topic 3-2:
Option 1


	QC
	Subtopic 1-1
As we commented in previous meeting, RAN4 measurement requirement only specifies the related procedure that is testable, not captures all the measurement procedures defined in RAN1/2. We can have further discussion on whether a test is required and how to agree on test procedure, but before a measurement related procedure is captured in RAN4 core requirement, we at least have to verify that whether this is testable. We do not support adding a requirement when it is not testable from our perspective, as we already comment previous why this requirement may not be testable.
Subtopic 2-1
Our concern for having a requirement tighter than LTE is that the number of RSRE is fewer in NR measurement than in LTE measurement, how NR can achieve better precision than LTE. It is true that new technology can improve performance, but that is conditioned on a change in physical layer design that can benefit performance. In this case, it is the opposite: in NR SL measurement procedure, number of RSRE is less than LTE SL measurement. Unless companies can provide valid argument for how NR can achieve better accuracy than LTE with “less” RSRE available to measure, we still consider option 2 as a reasonable option with enough RF + implementation margin.
Subtopic 3-1
Our results show that side condition of -3dB provides sufficient margin. However, we can compromise to support -6dB side condition as less than 1% BLER is observed in our simulation.

	LG
	Subtopic 2-1
To QC, the number of REs for PSCCH-DMRS in NR is 30REs for 10RB based on agreed simulation assumption. And, the number of REs for PSSCH-DRR in LTE is 36REs for 3RBs based on agreed simulation assumption (R4-168695). The difference is 6REs. However, from simulation results in R4-2003428(NR-V2X) and R4-1609888(LTE-V2X), we can see PSCCH-RSRP(1.79dB) in NR is better than PSSCH-RSRP(2.48dB) in LTE at AWGN & SNR=0dB. So, we think option 1 is acceptable.

	Huawei
	Sub topic 2-1:
We support option 1.
The number of DMRS REs in NR is comparable with the number of DMRS REs in LTE. Based on the simulation results, it can be observed that the measurement performance in NR is even better than that in LTE due to larger measurement BW. 

Sub topic 3-1:
We support option 1.
In RAN4#94 e-meeting, RAN4 agreed that the side condition of S-RSRP measurements for initiation/cease SLSS transmissions is defined as -6dB.

Sub topic 3-2:
We agree with the recommended WF.

	Mediatek
	Subtopic 1-1
To QC, we don’t depict the re-evaluation procedure. This is a requirement for L1 SL-RSRP. 
We can give an example that the procedure was defined in core requirement but it cannot be tested.
In SRS carrier switching, we say it shall extend the measurement when collision with SRS carrier switching. Could QC further clarify how to test this? From our understanding, it cannot be tested but we defined the procedure.
Could QC give an example which measurement procedure didn’t capture in R4 RRM except this re-evaluation?
Subtopic 2-1
To QC, another reason in LTE to have a ‘loose’ requirement is LTE sidelink needs to support high speed moving(500km/h). The accuracy defined in LTE refers on tdoc R4-1610638. If we preclude the high speed moving result in the paper, it could find that the RSRP accuracy will be also better.
In NR, we don’t need to support such high speed now. 
At the same time, QC suggested to not consider any high Doppler case in the simulation to NR L1 SL-RSRP requirement in #94e meeting. This is another reason the simulation performance in NR is better than LTE. 


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

	R4-2006470
	QC: need to agree on subtopic 1 first

	R4-2006685
	QC: square bracket in lo and band group can't be removed as REFESNESE is not finalized. Also pending discussion on subtopic 2

	R4-2007765
	QC: square bracket in lo and band group can't be removed as REFESNESE is not finalized. Also pending discussion on subtopic 3

	
	

	
	




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

	Issue 1-1
	Tentative agreements:
Candidate options:
Option 1: Capture the general description on re-evaluation in RAN4 spec.(LG, Mediatek)
Option 2: Not needed to capture the description(Qualcomm)
Recommendations for 2nd round:
Since this is the last meeting in R16 Core part, moderator suggests to conclude this issue in 2nd round.

	Issue 2-1
	Tentative agreements:
Candidate options:
Option 1: ±4.5dB (LG, Huawei, Mediatek)
Option 2: ±5dB (Qualcomm)

Recommendations for 2nd round:
Since this is the last meeting in R16 Core part, moderator suggests to conclude this issue in 2nd round.

	Issue 3-1
	Tentative agreements:
Define PSBCH absolute accuracy of ±4.5dB with SNR = -6dB
Candidate options:
Recommendations for 2nd round:

	Issue 3-2
	Tentative agreements:
Define PSBCH relative accuracy of ±2.0dB with SNR = -3dB
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 NR V2X RRM requirements
Note: This is the same WF with V2X part 1
	LG Electronics, Mediatek





1.4.2 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  

	R4-2006470
	To be revised

	R4-2006685
	To be revised

	R4-2007765
	To be revised



1.5 Discussion on 2nd round (if applicable)

Issue 1-1: Whether to capture general re-evaluation behavior in RAN4 spec.
· Proposals
· Option 1: Yes. (Mediatek, LG)
	12.5.1 Introduction 
This section contains the measurement requirements related to resource reselection, resource re-evaluation and resource pre-emption of the UE capable of V2X sidelink communication.  
12.5.2 SL-RSRP measurements
The UE physical layer shall be capable of performing the L1 SL-RSRP measurements on the carrier operating V2X sidelink communication for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 2 and for resource re-evaluating the reserved resources.



· Option 2: No. (Qualcomm)
	Company
	Comments

	Mediatek
	In 1st round, we already share an example to QC that the procedure was defined in core requirement but it cannot be tested.
In SRS carrier switching, we say it shall extend the measurement when collision with SRS carrier switching. Could QC further clarify how to test this? From our understanding, it cannot be tested but we defined the procedure.
Could QC give an example which measurement procedure didn’t capture in R4 RRM except this re-evaluation?
Again, To QC, could you further check the wording here in spec.? It only specified how to use of L1 SL-RSRP. Could you further explain the intention that why capture RAN4 spec. not align with RAN1?

	QC
	The interruption requirement is different from timing requirement like we are discussing here. Interruption requirement is not defined in anywhere else and need to be capture in RAN4. The understanding we have for RAN4 specification is that “When a procedure is specified in other specification, it is only captured in RAN4 only when there is an associated test procedure to be defined”. Resource (re-)selection and pre-emption are testable hence they are included.

But to proceed, we can compromise to view re-evaluation as part of resource selection procedure and capture it although it is not necessary from our perspective. Our text proposal is as follows:
The UE physical layer shall be capable of performing the L1 SL-RSRP measurements on the carrier operating V2X sidelink communication for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 2. The L1 SL-RSRP measurement period corresponds to one slot and the measurement shall meet the L1 SL-RSRP measurement accuracy requirement in Section 10.4.4. After resource (re-)selection procedure, re-evaluate is performed on the reserved resources by L1 SL-RSRP measurements before transmission of SCI with reservation when the conditions specified in TS 38.214[26] are satisfied.
This text should be captured together with a note in WF that re-evaluation procedure is captured as part of measurement related procedure in this clause for completeness but not meant to defining test due to testability issue raised by companies.


	Mediatek
	We’re fine with the wording, but for the note in WF. We suggest to update it as
Re-evaluation procedure is captured as part of measurement related procedure in this clause for completeness.
Whether to define test case related to re-evaluation will be discussed in perf. Part.

	LG
	For related CR, we suggest to merge with one CR(baseline is 6709(LG) which is going to be revised)

	Huawei
	Since RAN1 has introduced the L1 SL-RSRP based resource re-evaluating procedure, RAN4 shall define the corresponding L1 SL-RSRP measurement requirements during resource re-evaluating procedure. The L1 SL-RSRP measurement requirements for both resource reselection and resource re-evaluation should be based on single-shot measurement and under the same side conditions.



Issue 2-1: Absolute accuracy of L1 SL-RSRP measurement
· Proposals
· Option 1: ±4.5dB (LG, Huawei, Mediatek)
· Option 2: ±5dB (Qualcomm)
	Company
	Comments

	Mediatek
	In 1st round, we already point out the difference between LTE and NR. 
LTE sidelink needs to support high speed moving(500km/h). The accuracy defined in LTE refers on tdoc R4-1610638 based on the worst case of Doppler=2700Hz. If we preclude the high speed moving result in the paper, it could find that the L1 RSRP accuracy will be also better.
In NR, we don’t need to support such high speed now. This is the reason we can have a better accuracy.
In other words, if we define the same accuracy with LTE but only low Doppler, it means NR design is worse than LTE. We can’t accept this view.

	QC
	If we compare LGE results from R4-2003035 for NR V2X (1.25dB) and R4-1610675 for LTE V2X (1.07dB), we find that LTE is better than NR. In fact, all the LTE results are from Rel-14 and simulator setting can change to take different RF effect and impairment into consideration. Therefore, instead of arguing by comparison between simulation results from NR and LTE, we suggest to go back to physical layer design difference between NR and LTE which is purely based on specification and common ground is easier to be established.
We also have to distinguish simulation configurations from general requirement applicability. We suggest to eliminate high Doppler channel from propagation conditions because we expect 2 DMRS configuration leads to bad performance in high Doppler, evaluation of RSRP accuracy under such unrealistic setting doesn’t make sense. However, this doesn’t preclude high speed scenario from NR. 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. We want to emphasize again that the only difference is physical layer structure, number of RE is fewer than LTE, based on discussion so far, the rest is the same. Therefore, tightening NR requirement is not acceptable to us.
We also don’t see the necessity to finalize this requirement in this meeting, this is part of performance requirement and can be treated in August meeting.

	LG
	To help for making compromise, we compared with LTE-V2X as follows.
	AWGN @ SNR=0dB
	CATT
	Huawei
	LG
	QC
	Intel
	MTK
	Absolute accuracy

	
	R4-1609512
	R4-1610095
	R4-1610675
	R4-1609888
	R4-1610683
	　
	

	PSSCH-RSRP(LTE-V2X)
	0.909
	1.01
	1.07
	2.48
	1.19
	　
	+/- 5dB

	PSCCH-RSRP(NR-V2X)
	　
	1.25
	1.25
	2.37
	　
	1.1
	　



As QC mentioned, NR V2X’ results are 0.2dB higher than LTE V2X’s in 2 companies results or similar to that in one company. 
To address measurement accuracy, we should consider additional RF margin. Depending on the RF margin, the measurement accuracy can be different. Can we reuse same RF margin with LTE-V2X?

	MTK
	We have different understanding on this speed in TS 22.186. We capture the spec. as follow. We don’t agree the speed in NR is the same as LTE. In LTE, the speed is up to 250km/h but it only support 130km/h in NR.
	[bookmark: _Toc525305544]5.3	Requirements to support Advanced Driving

….

NOTE 4:   This is obtained considering UE speed of 130km/h. Vehicles may move in different directions. 



The speed of 250km/h is only captured in section 5.5 for remote driving. In RAN1, it already agreed to support this case in Uu link by URLLC.
	5.5	Requirements to support Remote Driving
[R.5.5-001]	The 3GPP system shall support message exchange between a UE supporting V2X application and V2X application server for an absolute speed of up to 250 km/h.




	Huawei
	Both PSCCH-RSRP and PSSCH-RSRP are simulated with 2 DMRS symbols and 10 RBs. QC’s PSCCH-RSRP simulation results in AWGN show the high sensitivity on SCS, which has not been observed from PSSCH-RSRP simulation results. According to our understanding, the PSCCH-RSRP accuracy performance would not impacted by SCS in AWGN. The PSCCH-RSRP and PSSCH-RSRP simulation results provided by other companies also does not show the high sensitivity on SCS in AWGN.
We observed that option 2 is derived by adding 3dB margin, as mentioned in QC’s paper. However, in NR, 2.5dB margin is used for NR Uu in FR1. We suggest to use 2.5dB margin to derive the NR V2X measurement accuracy requirements.


	QC
	To LG: when compared to LTE requirement, our view is we need to consider the final number instead of RF margin by itself, because based on our understanding, companies have different views on issues like how much RF margin is, in addition to RF margin, how much baseband implementation margin is etc. The only agreed number based on the consensus of all companies is the final accuracy requirement, and comparison should focus on it.
To MTK: first we want to clarify, the accuracy requirement considers AWGN in both LTE and NR, our explanation above is to clarify that speed considered in NR is the same as LTE, but it could be parallel to this discussion, instead we should focus. on physical layer design comparison. But clarifying considered speed range is beneficial, therefore we provided a few more details here. As we already pointed out, WID shows speed range up to 500km/h as LTE (note that WID wording is speed range from 22.186, not “scenario” ), and we believe 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. We don’t believe RAN1 exclude 500km/h.
To Huawei: we address the same question of accuracy difference across SCS in previous meeting when MTK raised it. Depending on channel estimation algorithm, different SCS may results in different delay spread window and since channel is AWGN, larger delay spread window may introduce more noise for larger SCS.

	MTK
	To QC:
We think we have two different views.
1. The accuracy requirement is not only consider AWGN case. AWGN is considered in test case, but we never only based on AWGN to define requirement. 
2. We believe only 260km/h is considered in NR. If we have different understanding on this RAN1 spec., we suggest to send LS to RAN1 to clarify it.

	LG
	For common understanding on speed, we need to check WID objective.
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The objective of this work item is to specify radio solutions that are necessary for NR to support advanced V2X services (except the remote driving use case which was studied in TR 38.824) based on the study outcome captured in TR 38.885.
As the objective, WID focuses advanced V2X services. We hope it is helpful to get common understanding.



1.6 Summary on 2nd round (if applicable)
Open issues 
To be captured in WF(R4-2008587).

CRs/TPs/LSs/WFs
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

	[bookmark: _GoBack]R4-2008592 (CR)
	Merged to R4-2009109.
Revised from R4-2006470.

	R4-2008593 (CR)
	Agreeable. 
Revised from R4-2006685.
Although this CR includes some brackets, it belongs to performance part (section 10).

	R4-2008594 (CR)
	Agreeable.
Revised from R4-2007765.
Although this CR includes some brackets, it belongs to performance part (section 10).

	R4-2008587 (WF)
	Agreeable.
This is the same WF as V2X part1.



