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Introduction
This topic summary is for Rel-18 NR sidelink Evolution in Agenda 8.22.2.2. The scope of the summary is sidelink unlicensed operations.
The recommendation of issues for online discussion:
· Issue 1-3: Requirements for fast sync SyncRef UE detection
· Issue 1-1: Condition for timing error requirement 
· Issue 1-2: Condition for initiation/cease of SLSS transmission in SL-U
Topic #1: SL unlicensed operation (SL-U)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400945
	LG Electronics Inc.
	Proposal 1: For the clear description of the new requirements in the specification,
· When GNSS is not available and only if UE additionally drops a maximum of 30% of its SLSS transmission, the UE shall be able to identify newly detectable intra-frequency SyncRef UE within T’detect,SyncRef UE_V2X_CCA seconds, and all S-SSB periods selected for SyncRefUE identification are available during the T’detect,SyncRef UE_V2X_CCA seconds. T’detect,SyncRef UE_V2X_CCA is defined as 1.6 seconds at S-SSB Ês/Iot ≥ 0 dB.

	R4-2401011
	OPPO
	Proposal 1: Reaching the maximum LBT failures during the evaluation for initiation/cease of SLSS transmission could be used as one condition to apply fast sync SyncRef UE detection.
Proposal 2: Not consider the condition when RSRP of the current SyncRef UE is lower than a threshold. 
Proposal 3: For UE transmit timing Te requirements, remove the condition that “SyncRef UE is available at UE”. 
Proposal 4: For initiation/cease of SLSS transmission, remove the scenario when UE is in coverage with a serving cell on a NR sidelink carrier.

	R4-2402263
	Nokia, Nokia Shanghai Bell
	When gNB is the highest priority sync source, or when GNSS is the highest priority sync source and the source SyncRef UE is not synchronized directly or indirectly to GNSS, in addition to allowing 6% data Tx dropping, allowing 30% SLSS Tx dropping; only when UE is dropping 30% of SLSS Tx, the requirement for sync SyncRef UE detection applies
· The additional dropping rate and requirements can be conditionally applied when one or all the following conditions are met:
· No detected SyncRef UE is available, or maximum LBT is reached during the evaluation for initialization/cease of SLSS transmission.
· Only applicable when GNSS is not available and SL-U only.
· UE is not mandated to perform sync search under this scenario.



Open issues summary
Sub-topic 1: Maintenance for SL-U
This sub-topic is for maintenance of SL-U
Open issues and candidate options before meeting:
Issue 1-1: Condition for timing error requirement
· Proposals
· Option 1 (OPPO): For UE transmit timing Te requirements, remove the condition that “SyncRef UE is available at UE”
· Agreement:
· For UE transmit timing Te requirements, remove the redundant condition that SyncRef UE is available at UE with at least one S-SSB position available during the last 1280ms.
· Recommended WF
· Moderator’s view: Need further discussion.


Issue 1-2: Condition for initiation/cease of SLSS transmission in SL-U
· Proposals
· Option 1 (OPPO): For initiation/cease of SLSS transmission, remove the scenario when UE is in coverage with a serving cell on a NR sidelink carrier
Qualcomm: this is still a valid scenario

Tentative agreement:

For initiation/cease of SLSS transmission, remove the scenario when UE is in coverage with a serving cell on a NR sidelink unlicensed carrier

Issue 1-3: Requirements for fast sync SyncRef UE detection
· Proposals
· Option 1 (LGE): revise the description without condition
· When GNSS is not available and only if UE additionally drops a maximum of 30% of its SLSS transmission, the UE shall be able to identify newly detectable intra-frequency SyncRef UE within T’detect,SyncRef UE_V2X_CCA seconds, and all S-SSB periods selected for SyncRefUE identification are available during the T’detect,SyncRef UE_V2X_CCA seconds. T’detect,SyncRef UE_V2X_CCA is defined as 1.6 seconds at S-SSB Ês/Iot ≥ 0 dB.
· Option 2 (OPPO): condition to apply fast sync SyncRef UE detection
· Reaching the maximum LBT failures during the evaluation for initiation/cease of SLSS transmission could be used as one condition to apply fast sync SyncRef UE detection
· Not consider the condition when RSRP of the current SyncRef UE is lower than a threshold
· Option 3 (Nokia): condition to apply fast sync SyncRef UE detection
· No detected SyncRef UE is available, or maximum LBT is reached during the evaluation for initialization/cease of SLSS transmission.
· Only applicable when GNSS is not available and SL-U only.
· UE is not mandated to perform sync search under this scenario.
Qualcomm: OK with option 1 with some wording revision. The side condition defined in other options cannot guarantee UE’s behaviour either. 
Nokia: propose to list all the conditions and discuss/agree one by one.
· When GNSS is not available and only if UE additionally drops a maximum of 30% of its SLSS transmission, the UE shall be able to identify newly detectable intra-frequency SyncRef UE within T’detect,SyncRef UE_V2X_CCA seconds, and all S-SSB periods selected for SyncRefUE identification are available during the T’detect,SyncRef UE_V2X_CCA seconds. T’detect,SyncRef UE_V2X_CCA is defined as 1.6 seconds at S-SSB Ês/Iot ≥ 0 dB.


· Recommended WF
· Moderator’s view: Need further discussion.Agreement: 
· When GNSS is not available and only if UE additionally drops a maximum of 30% of its SLSS transmission, the UE shall be able to identify newly detectable intra-frequency SyncRef UE within T’detect,SyncRef UE_V2X_CCA seconds when all S-SSB periods selected for SyncRefUE identification are available during the T’detect,SyncRef UE_V2X_CCA seconds. T’detect,SyncRef UE_V2X_CCA is defined as 1.6 seconds at S-SSB Ês/Iot ≥ 0 dB.
· 

Topic #2: CR
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400946
	LG Electronics Inc.
	Draft CR for selection/reselection of sync referecne source for SL-U

	R4-2401012
	OPPO
	CR on SL-U RRM requirements

	R4-2401948
	Ericsson
	(NR_SL_enh2-Core) Corrections to SL unlicensed requirements



Open issues summary
Sub-topic 2: CR handling
This sub-topic is for CR discussion.
Open issues and candidate options before meeting:

Issue 2-1: Draft CRs
· Proposals
· R4-2400946	Draft CR for selection/reselection of sync referecne source for SL-U
· R4-2401012	CR on SL-U RRM requirements
· R4-2401948	(NR_SL_enh2-Core) Corrections to SL unlicensed requirements
· Recommended WF
· Moderator’s view: These draft CRs will be updated and merged/split based on conclusions of Topic#1. 

Topic #1: RRM core requirements for NR SL CA
Companies’ contributions summary
	 Tdoc number
	Company
	Proposals / Observations

	R4-2401950
	Ericsson
	1. For SL mode 2 UE in CONNECTED mode, WAN interruptions due to SL component carriers addition/release shall not apply while: 
-	T310 timer is running for RLF on PCell 
-	performing candidate beam detection on PCell/serving cell as specfied in section 8.5.5. and 8.5.6

	R4-2401951
	Ericsson
	(NR_SL_enh2-Core) Draft CR to 38.133: WAN interruptions due to SL carrier addition/release for SL CA

	R4-2402725
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 requirement specification corresponding to interruption to WAN due to NR SL component carrier addition/release should have constraints to protect RLF and CBD procedures.

	R4-2400557
	Qualcomm Incorporated
	Observation 2: The network can control carrier addition/release on SL UEs when Uu is in connected mode, and therefore network is able to avoid carrier addition/release and RS transmission during RLF/CBD procedures.
Proposal 4: Interruption requirement is applicable during RLF/CBD procedures since in connected mode network can coordinate the carrier addition/release and RLF/CBD procedures.   


Open issues summary
Sub-topic 1-1: interruption requirements to WAN at SL carrier addition/release 
Issue 1-1: Constraints on interruptions to WAN at SL carrier addition/release
Proposals
· Option 1 (Ericsson, Nokia): For SL mode 2 UE in CONNECTED mode, WAN interruptions due to SL component carriers addition/release shall not apply while: 
· T310 timer is running for RLF on PCell 
· performing candidate beam detection on PCell/serving cell as specfied in section 8.5.5. and 8.5.6
· option 2(Qualcomm): 
· Interruption requirement is applicable during RLF/CBD procedures since in connected mode network can coordinate the carrier addition/release and RLF/CBD procedures.   
· The network can control carrier addition/release on SL UEs when Uu is in connected mode, and therefore network is able to avoid carrier addition/release and RS transmission during RLF/CBD procedures.
Huawei/OPPO/xiaomi: support option 2
E///: NW may not know when UE starts searching the cell during RLF
Qualcomm: it is questionable during RLF how likely WAN still configure SL mode 2 UE due to the bad link.
E///: NW has limited information including RLF timer, counter, etc. 

Agreements:
Carrier addition/release during RLF/CBD procedures should be avoided as much as possible to reduce the WAN interruption. Otherwise, WAN interruption is still allowed and Interruption requirement is applicable during RLF/CBD procedures.
No additional spec work is needed.

Topic #2: RRM performance requirements for R18 SL 
Companies’ contributions summary
	R4-2400557
	Qualcomm, Inc.
	RRM performance requirement for SL-U
Observation 1: From UE behavior perspective, we need to verify the following by the RRM tests:
· Whether the DUT monitors the additional S-SSB locations
· Whether the DUT extends the evaluation period after its measurement target experiences LBT failures
Note that RAN4 agrees to keep the same UE search behavior for the new SyncRef UE sources as legacy SL. 
Proposal 1: One test on initiation/cease of SLSS transmission is sufficient to verify the behavior listed in observation 1.
Proposal 2: Use “A.3.26.2 CCA model for operation on a carrier frequency with CCA in FR1” as a starting point for the test configuration.
Proposal 3: Reuse RSSI accuracy requirements from NR-U for SL-U LBT measurement.
RRM performance requirement for SL-CA 
Observation 4: The (re-)selection time requirement for SL-CA is the same as SL single carrier case with the scaling of number of carriers. We don’t introduce measurement tests for CA in Uu to test a simple scaling for the number of carriers to monitor (different CSSF in Uu context) due to the similarity of the UE behavior.
Proposal 5: For NR SL-CA, introduce only the following test cases:
· Interruptions due to V2X Carrier Aggregation
· FDD Pcell
· TDD Pcell

	R4-2400947
	LG Electronics Inc.
	Sidelink CA operation
· Proposal 1: For test cases for SL CA operation,
· Introduce test case for Selection/Reselection of synchronization reference source under NR SL CA operation
· Do not introduce test case for interruptions to WAN due to Sidelink Carrier Aggregation
· Do not introduce test case for delay related to component carrier addition and release in NR sidelink CA

Sidelink unlicensed band operation
· Proposal 2: Reuse SL measurement accuracy requrieements such as PSBCH-RSRP, SL-RSSI, and L1 SL-RSRP for SL-U. And FFS how to capture the requirements in the specification; add it existing requirements table or introduce new clause.
· Proposal 3: Introduce one test case for initiation/cease of SLSS transmission with SyncRef UE as sync reference source for SL-U RRM performance to verify SL-U operation.
· Proposal 4: Reuse and simplify CCA model for NR-U test as baseline 


	R4-2400948
	LG Electronics Inc.
	Draft CR for measurement accuracy for SL-U

	R4-2401013
	OPPO
	Proposal 1: Reuse the legacy SL accuracy requirements for SL-U by replacing the operating band groups to SL-U bands. 
Proposal 2: The legacy 11RB S-SSBs are assumed when defining PSBCH-RSRP accuracy requirements. 
Proposal 3: For synchronization reference selection/reselection for SL CA, introduce one new test case when GNSS is configured as the highest priority under non-SL-DRX.
Proposal 4: Not introduce new test cases to verify the interruption to WAN due to SL carrier addition/release.
Proposal 5: Introduce TC2: initiation/cease of SLSS transmission and TC3: selection/reselection of synchronization reference source with GNSS as the highest priority for SL-U.
Proposal 6: Not define new test case for the following RRM requirements, and use the existing the test cases by adding new configuration for SL-U if needed:
· UE transmitting timing with SyncRef UE as synchronization reference resource
· L1 SL-RSRP measurement
· Congestion control measurement
· Interruption 
In summary, the TC list is provided below:
	Core RRM Requirements
	Test case
	Need or not
	Note

	SL CA
	Selection / Reselection of Synchronization Reference Source for Sidelink Carrier Aggregation
	New TC
	One scenario is necessary, e.g. GNSS as the highest priority with non-SL-DRX

	SL-U
	Initiation/Cease of SLSS transmission
	New TC
	

	
	Selection/Reselection of V2X synchronization Reference source
	New TC
	One scenario is necessary, e.g. GNSS as the highest priority with non-SL-DRX

	
	UE Transmit timing with SyncRef UE as synchronization reference resource
	FFS
	The existing TCs can be reused by adding new configuration for SL-U if needed, e.g. RF channel and CCA model.

	
	L1 SL-RSRP measurement
	FFS 
	

	
	Congestion control measurement
	FFS
	

	
	Interruption 
	FFS
	




	R4-2401378
	Huawei, HiSilicon
	Proposal 1: RAN4 to define the following test cases under SL-U operations
· Test for V2X UE transmit timing with SyncRef UE as synchronization reference source under SL-U operation
· Test for initiation/cease of SLSS transmission with SyncRef UE as synchronization reference source under SL-U operation
Proposal 2: For the test cases under SL-U operations, SL CCA model and new PSCCH and PSSCH RMCs under SL CCA need to be defined.
Proposal 3: RAN4 to define the following test case under SL CA operation:
· Test for V2X synchronization reference selection/reselection with GNSS as the highest priority under  for SL CA

	R4-2401916
	MediaTek Inc.
	Proposal 1: Legacy SL PSBCH-RSRP and L1 SL-RSRP accuracy requirements are applicable to SL-U.
Proposal 2: For SL-RSSI measurement accuracy requirements in SL-U, use RSSI measurement accuracy requirements in NR-U as a baseline.
Proposal 3: Define a new test case for initiation/Cease of S-SSB transmission in SL-U. No need to define new test cases for UE transmit timing or Synchronization reference selection/reselection.
Proposal 4: Prefer not to define test case for interruption requirements due to SL carrier addition/release.
Proposal 5: Define test case for V2X synchronization reference selection/reselection with GNSS as the highest priority under for SL CA.


	R4-2401952
	Ericsson
	Proposal 1: Tests are introduced to verify the interruption requirements on WAN at least in IDLE/INACTIVE mode.
Proposal 2: Tests are introduced to verify the selection/reselection of SyncRef UE requirements for SL CA.
Proposal 3: No need to introduce delay test for SL component carrier addition or release. 
Observation 1: The legacy CCA models used in NR-U test cases are designed specifically for NR SSB/SMTC. 
Proposal 4: RAN4 to define new CCA models for SL-U using the NR-U CCA models as baseline. 
Observation 2: RAN4 sidelink test cases use RMCs for PSCCH (CC.1A HD) and PSSCH (CD.1A HD). 
Proposal 5: RAN4 to define new RMCs for PSCCH and PSSCH for SL-U taking into account CCA. 
Proposal 6: RAN4 to define following new CCA specific test cases, similar to existing release 17 sidelink test cases, for sidelink unlicensed operation:
· UE Transmit timing
· Initiation/Cease of SLSS transmission
· Selection/Reselection of V2X synchronization Reference source,
· L1 SL-RSRP measurement,
· Congestion control measurement
· Interruption
Proposal 7: Sidelink measurement accuracy requirements are reused from corresponding release 17 sidelink requirements. 

	R4-2402264
	Nokia, Nokia Shanghai Bell
	1. Test case is needed in TS 38.133 to test interruptions to WAN due to Sidelink Carrier Aggregation.
Test case is needed in TS 38.133 to specify test for ‘V2X Synchronization Reference Selection/Reselection for NR Sidelink Carrier Aggregation’.
Test needs to be defined to for SynRef UE as synchronization reference source when subject to CCA.
Test needed to verify the correct behaviour of initiation/cease of S-SSB transmissions when subject to CCA
Test for V2X synchronization reference selection/reselection with GNSS as the highest priority under SL-U


Open issues summary
For [110][228] NR_SL_enh2_part2,
Issue 1-1: Constraints on interruptions to WAN at SL carrier addition/release
Issue 2-4: Test case list for SL CA RRM
	RRM Requirements
	Needed
	Not needed
	Title of test case

	Interruptions to WAN due to Sidelink Carrier Aggregation
	Ericsson, Nokia
	OPPO, LGE, Huawei, MTK, QC
	TC 1: Test for interruption on WAN due to SL carrier addition/release

	Selection / Reselection of Synchronization Reference Source for Sidelink Carrier Aggregation
	OPPO, LGE, Huawei, MTK, Ericsson, Nokia, QC
	
	TC2: Test for V2X synchronization reference selection/reselection with GNSS as the highest priority under SL CA


Qualcomm: TC2 makes more sense. No TC1 is needed.
OPPO: interruption location is hard to predict by NW. This makes it infeasible to test.

Agreement:
Only TC2 for selection / Reselection of Synchronization Reference Source for Sidelink Carrier Aggregation will be introduced.
No TC1 is introduced for interruptions to WAN due to Sidelink Carrier Aggregation 



Issue 2-12: Test case list for SL-U RRM
	RRM Requirements
	Test case
	Needed
	Not needed
	Note

	SL-U
	Initiation/Cease of SLSS transmission
	OPPO, QC, LGE, Huawei, MTK Ericsson, Nokia
	 
	with SyncRef UE as synchronization reference source under SL-U operation

	
	Selection/Reselection of synchronization Reference source
	OPPO, Ericsson, Nokia
	QC, MTK, Huawei
	GNSS as the highest priority under SL-U operation

	
	UE Transmit timing
	Ericsson, Nokia,
	OPPO, LGE, QC, MTK, Huawei,
	with SyncRef UE as synchronization reference resource

	
	L1 SL-RSRP measurement
	Ericsson
	OPPO, LGE, QC
	 

	
	Congestion control measurement
	Ericsson
	OPPO, LGE, QC
	 

	
	Interruption
	Ericsson
	OPPO, LGE, QC
	 


· Selection/Reselection of synchronization Reference source
Qualcomm/LGE: it is identical to R16 UE behaviour and no need to duplicate the test. 
OPPO: ok not to define the TC.
· UE Transmit timing
E///: LBT failure should be considered in the test
Qualcomm: if LBT failure happens, the side condition cannot meet such that UE does not need to comply with the requirements. In case the side condition meets, R16 TC should be enough and no duplication is needed. 
· L1 SL-RSRP measurement
Agreement: 
· introduce the TC for Initiation/Cease of SLSS transmission.
· Do not introduce the TC for Selection/Reselection of synchronization Reference source
· Do not introduce the TC for UE Transmit timing
· Do not introduce the TC for L1 SL-RSRP measurement
· Do not introduce the TC for Congestion control measurement
· Do not introduce the TC for Interruption

Sub-topic 2-1: RRM performance requirement for SL CA
Issue 2-1: Whether to test interruptions to WAN due to Sidelink Carrier Aggregation?
Proposals
· Option 1(QC, Nokia, Ericsson): For NR SL-CA, introduce only the following test cases.
· Interruptions due to V2X Carrier Aggregation
· FDD Pcell
· TDD Pcell
· Option 2(LGE, OPPO, MTK, Huawei): Not introduce new test cases to verify the interruption to WAN due to SL carrier addition/release.
Recommended WF
· Need discussion

Issue 2-2: Whether to specify test for ‘V2X Synchronization Reference Selection/Reselection for NR Sidelink Carrier Aggregation’?
Proposals
· Option 1 (LGE, Huawei, OPPO, MTK, Nokia, Ericsson):  introduce one test for synchronization reference selection/reselection with GNSS configured as the highest priority for NR SL CA operation
· Option 2 (QC): not to introduce new test on V2X Synchronization Reference Selection/Reselection Tests for NR SL-CA.
· as RAN4 don’t introduce measurement tests for CA in Uu to test a simple scaling for the number of carriers to monitor (different CSSF in Uu context) due to the similarity of the UE behavior 
Recommended WF
· Need discussion

Issue 2-3: Whether to test delay related to component carrier addition and release in NR sidelink CA.
Proposals
· Option 1(LGE, Ericsson): No need to introduce a test for delay related to component carrier addition and release in NR sidelink CA. 
Recommended WF
· Option 1 

Issue 2-4: Test case list for SL CA RRM
	RRM Requirements
	Needed
	Not needed
	Title of test case

	Interruptions to WAN due to Sidelink Carrier Aggregation
	QC, Ericsson, Nokia
	OPPO, LGE, Huawei, MTK
	TC 1: Test for interruption on WAN due to SL carrier addition/release

	Selection / Reselection of Synchronization Reference Source for Sidelink Carrier Aggregation
	OPPO, LGE, Huawei, MTK, Ericsson, Nokia
	QC
	TC2: Test for V2X synchronization reference selection/reselection with GNSS as the highest priority under SL CA


· Recommended WF
· Discuss and agree on the test case list  
Sub-topic 2-2: RRM performance requirement for SL-U\
Accuracy
Issue 2-5: Accuracy requirements – RSSI
Proposals
· Option 1(QC, MTK): Reuse RSSI accuracy requirements from NR-U for SL-U LBT measurement.
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· Option 2(LGE, OPPO, Ericsson?): Reuse SL-RSSI accuracy requirements for SL-U. 	
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· 
· Qualcomm: two types of RSSI measurement in SL, one for CCA and the other one is for the congestion control.
· LGE: CLI requirements is the same as the one of CCA.
· OPPO: need more time to check

· Need more discussion due to 1dB difference between option 1 and 2.
· FFS how to capture the requirements in the specification; add it existing requirements table or introduce new clause.
Issue 2-6: Accuracy requirements – RSRP
Proposals
· Option 1 (OPPO, LGE, Ericsson): Reuse SL measurement accuracy requirements, such as PSBCH-RSRP, and L1 SL-RSRP for SL-U. 
· Option 1a(OPPO): The legacy 11RB S-SSBs are assumed when defining PSBCH-RSRP accuracy requirements.
· Option 2(MTK):
· Legacy SL PSBCH-RSRP and L1 SL-RSRP accuracy requirements are applicable to SL-U.
· Agreement:
· Reuse SL measurement accuracy requirements, such as PSBCH-RSRP, and L1 SL-RSRP for SL-U. 
· 

Test configuration
Issue 2-7: Whether to define new CCA models for SL-U test cases
· Option 1(LGE, QC, Huawei, Ericsson): Define new CCA models for SL-U using the NR-U CCA models as baseline.
Recommended WF
· Need discussion. 
· FFS: Use A.3.26.2 or A.3.1A as starting point
· Agreement: Define new CCA models for SL-U using the NR-U CCA models as baseline. 
· 

Issue 2-8: Whether to define new RMCs for PSCCH and PSSCH due to CCA. 
· Option 1(Huawei): YES
· Option 2: NO
Recommended WF
· Need discussion
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10.4.3 Intra-Frequency SL-RSSI Measurement Accuracy Requirements for

FR1

10.4.3.1 Absolute SL-RSSI Accuracy

The intra-frequency SL-RSSI requirements are specified in Table 10.4.3.1-1. The requirements apply for measurement
period of Lslot and for any configured measurement bandwidth larger than 10 RBs, provided that:

All symbols duing cach RSSI measurement duration are available for RSSI sampling within the same
‘measurement interval.

Table 10.4.3.1-

: Intra-frequency SL-RSS absolute accuracy
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The same bands and the same o conditions for each band apply for this requirement as for the corresponding
highest accuracy requirement





