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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 
· Downscale the issues related to L1 SL-RSRP measurement accuracy
· Agree the requirement for SL RSSI.
Topic #1: Measurement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003427

	Qualcomm
	Proposal 1: Determine NR V2X measurement side conditions on S-SSB RSRP based on LTE V2X and NR Uu side conditions and receiver sensitivity requirement once it is agreed in RF session.

	R4-2003428

	Qualcomm
	Proposal 1: Adding this sentence to the agreed text on resource pre-emption requirement, “a higher priority grant is received at least [T3] before the selected resource”. The new text becomes:
“When the pre-emption mechanism is enabled for the resource pool that UE is monitoring and selecting resource from, after UE selects from the resource not excluded based on L1 SL-RSRP measurement procedure, the UE shall be capable of triggering reselection of already signalled resource(s) as a resource reservation when a higher priority grant is received at least [T3] before the selected resource, and the conditions specified in [16] are satisfied”
Proposal 2: Define test procedures for pre-emption requirement as:
1. Configure UE to monitor and access the resource pool in [T1, T2].
2. UE reserve a resource for transmission on SL in the configured resource pool at slot n
3. TE (emulate the other SL UE) decodes the resource reservation from UE and reserves the same resource for transmission with higher priority. The reservation is sent out at slot n-[T3]-[a], [T3] is from core requirement, [a] is additional implementation margin.
4. UE is required to trigger resource reselection, and the requirement is not to transmit on the reserved resource.
Proposal 3: SL-RSRP measurement requirement is defined as Table 2‑3, requirement is set based on PSCCH simulation results and applies to both PSCCH and PSSCH measurement.
	Accuracy
	Conditions

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

	
	
	
	E-UTRA 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.




	R4-2003034
(R4-2004982)
	LG Electronics Inc.
	Proposal 3: Reuse LTE V2X S-RSSI measurement accuracy in Congestion Control.

	R4-2003035
(R4-2004983)

	LG Electronics Inc.

	Proposal 1: Define side condition for PSCCH-RSRP measurement accuracy with SNR ≥ 0dB.
Proposal 2: Define ±4.5dB for PSCCH-RSRP measurement accuracy for SCS of 15kHZ, 30kHz and 60kHz.
Proposal 3: Define side condition for PSSCH-RSRP measurement accuracy with SNR ≥ 0dB.
Proposal 4: Define ±4.5dB for PSSCH-RSRP measurement accuracy for SCS of 15kHZ, 30kHz and 60kHz.

	R4-2003497

	MediaTek inc.

	Proposal 1: Capture the 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 PSSCH-RSRP shall be calculated by the sum of all transmission antenna ports.
Proposal 3: The side condition for L1 SL-RSRP measurements shall be -4dB to guarantee successful decoding of 1st stage SCI on this SNR level.
Proposal 4: Reusing LTE S-RSSI requirement in NR congestion control.

	R4-2003499

	MediaTek inc.

	Proposal 1: Side condition of SNR = -4dB can be used for V2X PSCCH-RSRP measurement with absolute accuracy of ±6.0dB.
Proposal 2: Side condition of SNR = -4dB can be used for V2X PSSCH-RSRP measurement with absolute accuracy of ±4.5dB.
Proposal 3: Introduce L1 SL-RSRP measurement requirements for both PSSCH-RSRP and PSCCH-RSRP.

	R4-2004316

	Huawei, HiSilicon
	Proposal 1: It is suggested to define the same L1 SL-RSRP measurement accuracy requirements for both PSSCH-RSRP and PSCCH-RSRP.
Proposal 2: It is suggested to define the L1 SL-RSRP absolute accuracy as +/-4.5dB under the condition of PSCCH/PSSCH SINR≥0dB.
Proposal 3: The S-RSSI measurement accuracy requirements in LTE V2X can be reused for defining SL-RSSI measurement accuracy requirements in NR V2X.

	R4-2004317

	Huawei, HiSilicon
	NA



Open issues summary
Sub-topic 1 Update the core requirement of SL L1-RSRP measurements 
RAN4 to discuss whether to define or update SL L1-RSRP measurements requirement, such as pre-emption, re-evalation.
Issue 1-1: Update the requirement for pre-emption behavior
· Proposals
· Option 1: Yes. Such as Proposal 1 in R4-2003428. (Qualcomm)
· Add when a higher priority grant is received at least [T3] before the selected resource
· Recommended WF
· Need further discussion.

Issue 1-2: Whether to define requirement for re-evaluation behavior
· Proposals
· Option 1: Yes, Such as Proposal 1 in R4-2003497. (Mediatek)
· Add 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.

Issue 1-3: Whether to define the test case for pre-emption behavior
· Proposals
· Option 1: Yes. Such as Proposal 2 in R4-2003428. (Qualcomm)
· Recommended WF
· Postpone the discussion to performance part.

Sub-topic 2 L1 SL-RSRP Measurement Accuracy
RAN4 to discuss the measurement accuracy of L1 SL-RSRP.
Issue 2-1: Side condition of L1 SL-RSRP measurement
· Proposals
· Option 1: 0dB (LG, Qualcomm, Huawei)
· Option 2: -4dB (Mediatek)
· Recommended WF
· Define side condition for both PSCCH-RSRP and PSSCH-RSRP measurement accuracy with SNR ≥ 0dB.

Issue 2-2: L1 SL-RSRP measurement requirement
· Proposals
· Option 1: Define the same requirements for both PSSCH-RSRP and PSCCH-RSRP(Huawei, LG, Qualcomm)
· Option 2: Define the requirements for PSSCH-RSRP and PSCCH-RSRP separately(Mediatek)
· Recommended WF
· Need further discussion.

Issue 2-3: Absolute accuracy of PSCCH-RSRP measurement
· Proposals
· Option 1: ±4.5dB at SNR=0dB (LG, Huawei)
· Option 2: ±5dB at SNR=0dB (Qualcomm)
· Option 3: ±6dB at SNR=-4dB (Mediatek)
· Recommended WF
· Need further discussion.

Issue 2-4: Absolute accuracy of PSSCH-RSRP measurement
· Proposals
· Option 1: ±4.5dB at SNR=0dB (LG, Huawei)
· Option 2: ±5dB at SNR=0dB (Qualcomm)
· Option 2: ±4.5dB at SNR=-4dB (Mediatek)
· Recommended WF
· Need further discussion.

Issue 2-5: PSSCH-DMRS multiple antennas configuration
· Proposals
· Option 1: The PSSCH-RSRP shall be calculated by the sum of all transmission antenna ports. (Mediatek)
· Recommended WF
· Need further discussion.

Sub-topic 3 S-RSSI measurement accuracy
S-RSSI measurement related issues
Issue 3-1: S-RSSI measurement accuracy in congenstion control
· Proposals
· Option 1: reuse S-RSSI measurement accuracy in LTE-V2X. (LG, Huawei, Mediatek)
· Recommended WF
· reuse S-RSSI measurement accuracy in LTE-V2X.

Sub-topic 4 S-SSB RSRP side condition
S-SSB RSRP related issues
Issue 4-1: S-SSB RSRP side condition
· Proposals
· Option 1: Determine NR V2X measurement side conditions on S-SSB RSRP based on LTE V2X and NR Uu side conditions and receiver sensitivity requirement once agreed in RF session. (Qualcomm)
· Recommended WF
· Need further discussion.

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

	QC
	Issue 1-2
We would like to know what test procedure can verify this requirement before we agree to add the requirement. Since RAN1/2 has this procedure specified already, RAN4 spec doesn’t have to specified it if no feasible test procedure can verify this requirement.
Issue 2-1: We agree with recommended WF
Issue 2-2: We support option 1 
From system performance perspective, it makes sense to define requirement based on PSCCH DMRS only. Since the overall system performance is bounded by the worst UE, if some UE are configured to measure CCH DMRS, better measurement accuracy on SCH DMRS (due to more available REs) can’t improve system performance too much. In addition, from our simulation results, the difference is small when our side condition proposal 0dB is considered
Issue 2-3, 2-4
We would like to know what RF margin is derived and how it is derived in each of the options. As we explained in our contribution, our RF margin is derived based on the discussion in LTE V2X [5-8] and margin used in NR Uu SSB measurement accuracy (in TS 38.133 clause 10.1.2), and we propose to add 2.5dB margin to the simulation results
Issue 2-5
We can agree with option 1 if power boosting on DMRS multiple port is not applied. Discussion is needed for power boosting on DMRS multiple port case
Issue 3-1: We can support the recommended WF

	LG
	Issue 1-1
We’re fine to align with RAN1/2 by adding sentence.
Issue 1-2
QC’s comment seems to be good point to get progress.
Issue 2-1
Support recommended WF
Issue 2-2
Support Option 1
Issue 2-3
Support Option 1
Issue 2-4
Support Option 1
Issue 2-5
Support Option 1 to guarantee same RSRP regardless of used transmission antenna ports
Issue 3-1
Support recommended WF
Issue 4-1
Minimum NR V2X measurement side condition should be defined by considering both NR V2X S-RSRP side condition and receiver sensitivity requirement per band group.

	Huawei
	Issue 2-1:
The recommended WF is fine for us.
Issue 2-2:
We support option 1.
Issue 2-3/2-4:
We prefer option 1, but we can compromise to option 2.
Issue 3-1:
The recommended WF is fine for us.
Issue 4-1:
Option 1 is acceptable for us.
Issue 4-2:
Even though the receiver sensitivity requirements have not been concluded in RF, LTE V2X and NR Uu side conditions can be used as baseline to discuss NR V2X side conditions. 


	Mediatek
	Issue 1-1
Can QC give us a reference in RAN1 and RAN2 spec. to further check whether it was already captured in RAN1 but missing in RAN2? I’m not sure this condition is missing in the wording “the conditions specified in [16] are satisfied” or not.
Issue 1-2
To QC,
We don’t think this is a good argument when we specify a new core requirement, we need to check whether we can define a test case. Actually, whether and how to define a test case is depends on performance part which is always later than the core part. Lots of RAN4 core requirement doesn’t have a test case.
Our intention is to keep the resource reselection procedure completeness, otherwise, there is a mismatch between RAN1 and RAN4 spec.
Issue 2-2
We can compromise to Option 1.
Issue 2-3, 2-4.
From my understanding, 
The absolute accuracy is based on the simulation results of L1 SL-RSRP and the RF margin.
Can we agree this rule at first?
From Mediatek’s proposal, the RF margin is also 2.5dB.
@QC,
We found that your simulation results are weird. In AWGN, your performance for different SCS is different. In my knowledge, the RSRP performance is irrelevant with the SCS. The simulation results for other companies are also prove this. 
Can you explain the reason why the RSRP results depends on the SCS in AWGN?
Issue 2-5
For power boosting, I think it’s a RAN1 issue, right?


 
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  

	R4-2003036
(R4-2004984)
	QC
Text related to L1 and higher layer filtering is missing (LTE spec as reference)
Relative PSBCH-RSRP accuracy: the condition “Demodulation reference signals for PSBCH are transmitted from one port.” Is missing
PSBCH-RSRP accuracy requirement is TBD
Whether we need separate requirement for PSSCH and PSCCH RSRP accuracy is TBD
RSSI accuracy one sentence is missing when compared to LTE spec: “NOTE 3:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.” why this is omitted?
Minimum lo depends on side condition
Huawei: The band groups need to be defined based on RF conclusions. For PSSCH-RSRP accuracy requirements, Ês/Iot shall be the minimum value of PSCCH-DMRS Ês/Iot and PSSCH-DMRS Ês/Iot. The PSBCH-RSRP accuracy requirements need to be defined based on simulation results.

	R4-2003498
	

	R4-2004315
	QC
Propagation condition should follow LTE, use AWGN
Minimum lo depends on side condition
LG
For easier review, it is recommended to be discussed in LG’s draft CR(R4-2004984). Because LG’ draft CR covers it.

	R4-2004318
	LG
For easier review, it is recommended to be discussed in LG’s draft CR(R4-2004984). Because LG’ draft CR covers it.

	R4-2004319
	LG
For easier review, it is recommended to be discussed in LG’s draft CR(R4-2004984). Because LG’ draft CR covers it.




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 

	Issue 1-1
	Recommendations for 2nd round:
To further discussion.

	Issue 1-2
	Recommendations for 2nd round:
To further discussion.

	Issue 1-3
	Tentative agreements:
Postpone the discussion to performance part.

	Issue 2-1
	Tentative agreements:
Define side condition for both PSCCH-RSRP and PSSCH-RSRP measurement accuracy with SNR ≥ 0dB.

	Issue 2-2
	Tentative agreements:
Define the same requirements for both PSSCH-RSRP and PSCCH-RSRP.

	Issue 2-3, Issue 2-4
	Candidate options:
· Option 1: ±4.5dB at SNR=0dB 
· Option 2: ±5dB at SNR=0dB 

	Issue 2-5
	Tentative agreements:
If power boosting on DMRS multiple port is not applied, the PSSCH-RSRP shall be calculated by the sum of all transmission antenna ports.

	Issue 3-1
	Tentative agreements:
reuse S-RSSI measurement accuracy in LTE-V2X.

	Issue 4-1
	Candidate options:
Determine NR V2X measurement side conditions on S-SSB RSRP
Option 1: based on LTE V2X and NR Uu side conditions and receiver sensitivity requirement
Option 2: based on LTE V2X and NR Uu side conditions as baseline 
Option 3: based on both NR V2X S-RSRP side condition and receiver sensitivity requirement per band group 



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 WF covers all issues in Part1 and Part2
	LG Electronics, 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  

	R4-2003036
(R4-2004984)
	to be revised
Merged CR R4-2004315, R4-2004318, R4-2004319
Moderator: No job assignment in this V2X measurements before. Suggest Rapporteur company to handle this CR.

	R4-2003498
	Return to
Need more discussion with QC and LG

	R4-2004315
	to be revised
[bookmark: _GoBack]Moderator: Huawei suggest a work split between Huawei and LG. Since no reply from LG, I suggest to also revise to Huawei’s CR.

	R4-2004318
	Noted

	R4-2004319
	Noted



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”



