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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The sidelink enhancements in Rel-17 were initially discussed in the RAN4#99-e meeting. The agreements/conclusions as follows are captured in [1].
	· 2-1-1 : Impact on UE transmit timing requirements due to new operating scenario
· Study the impact on UE transmit timing requirements due to new operating scenario
· For intra-band con-current V2X operating bands in licensed band when NR Cell is configured as synchronization reference source
· whether to reuse NTAoffset = 0 or not
· whether to reuse Tx timing error requirement(Te) or not
· 2-1-2 : Impact on scheduling availability requirements due to new operating scenario 
· After conclusion in RF session on switching period length and switching location for TDM based intra-band con-current sidelink operation, study whether to introduce scheduling availability or not when UE is switching between SL and Uu 
· 2-1-3 : Impact on RRM performance requirements due to new operating scenario
· Treat issue 2-1-3 in RRM performance part after RRM core requirement
· 2-1-4 : Impact on RRM requirements for FDM based intra-band con-current SL operation
· Further discuss based on the conclusion in RF session
· 2-2-1 : Impact on initiation/cease of SLSS transmissions due to SL-DRX 
· Study initiation/cease of SLSS transmissions with SL-DRX
· when SyncRef UE is synchronization reference source
· when NR cell is synchronization reference source
· when E-UTRAN cell is synchronization reference source
· 2-2-2 : Impact on selection/reselection of V2X Synchronization Reference Source due to SL-DRX
· Study the impacts on selection/reselection of V2X sync reference source due to SL-DRX including SyncRef UE identification time and PSBCH-RSRP measurement period 
· 2-2-3 : Impact on interruption due to SL-DRX 
· Study whether there is any impact on WAN due to SL-DRX
· 2-2-4 : Impact on L1 SL-RSRP measurements due to SL-DRX 
· No impact
· 2-2-5 : Impact on Congestion control measurements due to SL-DRX 
· No impact
· 2-3-1 : Impact on L1 SL-RSRP measurements due to resource allocation related to power consumption reduction  
· After RAN1’s conclusion, study the impact
· 2-3-2 : Impact on L1 SL-RSRP measurements due to resource allocation related to inter-UE coordination
· After RAN1’s conclusion, study the impact
· 2-3-3 : How to design a test for partial sensing
· Treat issue 2-3-3 in RRM performance part after completion of RRM core requirement
· 2-3-4 : How to design a test for inter-UE coordination 
· Treat issue 2-3-4 in RRM performance part after completion of RRM core requirement
· 2-4-1 : Impact on structure of specification  
· First identify the requirement that are impacted, and based on that RAN4 can discuss the specification structure
· 2-4-2 : Baseline of SL RRM requirements
· Consider Rel-16 NR V2X RRM requirements as baseline



We provided our initial views on RRM requirements for sidelink enhancement [2] in the last meeting. In this contribution, we further provide our views on RRM requirements impacts for R17 NR sidelink enhancement.
2. Discussion
2.1 RRM requirements for new operating scenarios
In Rel-16 NR V2X, the RRM requirements are specified for V2X SL operation on a V2X carrier which is dedicated to only V2X SL operation and configured with only a PCell on WAN carrier. Only inter-band con-current operation of V2X SL and Uu are supported.
There were extensive discussions on new operating scenarios in the RF session in the last meeting. Following agreements were reached and captured in [3].
	· Do not use duplex mode to describe intra-band con-current V2X operation. Use “con-current SL transmission and Uu transmission operation” and “con-current reception of SL and Uu transmission operation” terminology to separate the discussion of FDM operation between Uu and SL operating in a licensed band.
· Simultaneous NR UL Transmission and NR SL reception with adjacent carrier in TDD band are not allowed, and then RAN4 allow intra-band con-current SL operation with adjacent carrier for FDM operation in TDD band without in-device coexistence study.
· RAN4 decide whether to allow con-current reception of SL and Uu transmission operation in the licensed band in next meeting.
· Focus on intra-band con-current V2X operation with adjacent carrier for TDD band and deprioritize FDD band. FDD band can be studied once operator has request.
· Prioritize the scenario for Uu and SL in both the same carrier and different carrier for intra-band V2X operation (TDM).
· The priority rule, i.e. the switching period is located on the RAT that has a lower priority, is considered as a starting point.



Intra-band con-current sidelink operation in a licensed band are supported in Rel-17. Based on agreements in RF session, the main focus in Rel-17 is on intra-band con-current V2X operation with adjacent carrier for TDD band. In addition, simultaneous NR UL Transmission and NR SL reception with adjacent carrier in TDD band are not supported. It will be decided in the next meeting whether or not con-current reception of SL and Uu transmission operation on non-adjacent carriers are supported. TDM for the scenario for Uu and SL in both the same carrier and different carrier for intra-band V2X operation is prioritized.
For the intra-band con-current sidelink operation with TDM, the impacts on RRM requirements would be that if V2X RRM measurement would be impacted by Uu transmission. The scheduling of SL are only on uplink slots for Uu in a TDD band. In our understanding, the scheduling of Uu and SL for TDM should be static or semi-static and no collision would happen. The SL transmission and reception are not impacted by any Uu transmission. Thus, there would be no RRM requirements impact from measurement perspective.
One issue regarding new operating scenario raised in the last meeting is the impact on UE transmit timing requirements. If NTA-offset = 0 is still assumed when NR Cell is used as synchronization reference source, there would be collision between SL transmission and UL transmission for certain SCS scenarios.
SL transmission timing was also discussed in the RF session. It was agreed to check with RAN1 if SL transmission timing is aligned with Uu UL transmission timing is feasible for the new operating scenario. The options as follows were captured in the LS [4].
	Option 1: To follow the Rel-16 agreement to align SL transmission timing with DL timing.
Option 2: To reconsider SL transmission timing to align with UL timing to mitigate the interference between Uu and SL, i.e.
· For sidelink transmissions, 
· SL transmission timing is aligned with Uplink timing when Uu and sidelink is TDMed/FDMed coexistence in the same band, including TDM coexistence within the same carrier or different carriers. 
· Otherwise, SL transmission timing is aligned with Downlink timing.


The NTA-offset is also related to SL transmission timing. If it is agreed in RAN1that SL transmission timing is aligned with Uu UL timing in new operating scenarios, then NTA-offset can still be zero.
Proposal 1: RAN4 is to further discuss NTA-offset issue after RAN1 feedback on SL transmission timing is received.
For the SL transmission timing requirements Te, we don’t see it needs to be changed for new operating scenario, i.e., intra-band con-current V2X operating in licensed band when NR Cell is configured as synchronization reference source.
Proposal 2: Existing SL transmission timing error requirements Te is reused for the new operating scenario.
In Rel-16 requirements for scheduling availability when UE is switching between E-UTRA sidelink and NR sidelink are specifed. For intra-band con-current sidelink TDM operation, the switching between NR SL and NR Uu would also have impact on scheduling availability from RRM requirements perspective. In the last meeting, RF session made following agreements as captured in [3].
	· The priority rule, i.e. the switching period is located on the RAT that has a lower priority, is considered as a starting point.
· Leave scheduling restriction for switching to RRM session.


The low priority RAT will not be scheduled when switching happens. It has not been decided which RAT is low priority RAT. Furthermore, switching period length has not been decided yet. The corresponding RRM requirements should be specified but the value is up to further RF session conclusion.
Proposal 3: RRM requirements for scheduling availability when UE is switching between sidelink and Uu are specified for TDM based intra-band con-current sidelink operation.
Proposal 4: The number of slots that cannot be scheduled for TDM based intra-band con-current sidelink operation is up to further RF conclusion.
For FDM operation in a licensed band, separated RF chain should be the assumption of UE architecture. Con-current SL reception and Uu transmission operation is not allowed. Con-current SL transmission and Uu transmission operation would be only allowed. For FDM operation, interruptions would be caused due to RF retuning on either Uu or SL. For intra-band concurrent operating scenario, we think only one PCell on Uu should be assumed as for Rel-16 V2X. If BWP switching happens on Uu PCell, there will be interruptions on SL. SL BWP switching is not need to be considered as Rel-16. 
Proposal 5: Interruption requirements on SL due to BWP switching on Uu need to be specified for FDM based intra-band con-current operation.

2.2 RRM requirements due to sidelink DRX operation
Initiation/cease of SLSS transmissions due to SL-DRX
It was agreed to study RRM impacts on initiation/cease of SLSS transmissions with SL-DRX for different reference sources. 
	· Study initiation/cease of SLSS transmissions with SL-DRX
· when SyncRef UE is synchronization reference source
· when NR cell is synchronization reference source
· when E-UTRAN cell is synchronization reference source


When NR cell or E-UTRAN cell is used synchronization reference source, the exiting requirements for initiation/cease of SLSS transmission are defined based on Uu DRX. It is not clear for now if each DRX on duration of Uu is aligned with DRX on duration of SL. So, the requirements may need further discussion if there is any further progress on SL-DRX.
When SyncRef UE is used as synchronization reference resource for initiation/cease of SLSS transmission, the requirements in Rel-16 are specified for no DRX operation. With SL-DRX, UE is required to measure on SL during DRX on duration only. So, requirements should also be specified when SL-DRX is configured.
Proposal 6: RRM requirements for initiation/cease of SLSS transmissions when NR cell or E-UTRAN cell is used synchronization reference source should be further discussed depending on further progress on SL-DRX.
Proposal 7: RRM requirements for initiation/cease of SLSS transmissions when SyncRef UE is used synchronization reference source should be specified also when SL-DRX is configured.

Selection/reselection of V2X Synchronization Reference Source
For the selection/reselection of V2X synchronization reference source, the SyncRef UE detection time and PSBCH-RSRP measurement time would be impacted by SL-DRX operation. The SLSS outside of SL-DRX on duration is not supposed to measure. Therefore, the SLSS periodicity and SL-DRX periodicity should be considered together to define the requirements. 
Proposal 8: SyncRef UE detection time for selection/reselection of V2X synchronization reference source should be specified by taking SL-DRX periodicity into consideration.
Proposal 9: PSBCH-RSRP measurement time for selection/reselection of V2X synchronization reference source should be specified by taking SL-DRX periodicity into consideration.

Impact on WAN due to SL-DRX
Interruptions are allowed at transitions between active and non-active during DRX for EN-DC/NE-DC. For Rel-16 inter-band operating scenario, interruptions on WAN would also be allowed at SL-DRX transitions. 
Proposal 10: Interruptions on WAN due to SL-DRX transitions are allowed.

3. Summary
[bookmark: _Hlk23953093]In this contribution we further provided our views on RRM requirements impacts for R17 NR sidelink enhancement. Based on analysis following observations and proposals are present.
Proposal 1: RAN4 is to further discuss NTA-offset issue after RAN1 feedback on SL transmission timing is received.
Proposal 2: Existing SL transmission timing error requirements Te is reused for the new operating scenario.
Proposal 3: RRM requirements for scheduling availability when UE is switching between sidelink and Uu are specified for TDM based intra-band con-current sidelink operation.
Proposal 4: The number of slots that cannot be scheduled for TDM based intra-band con-current sidelink operation is up to further RF conclusion.
Proposal 5: Interruption requirements on SL due to BWP switching on Uu need to be specified for FDM based intra-band con-current operation.
Proposal 6: RRM requirements for initiation/cease of SLSS transmissions when NR cell or E-UTRAN cell is used synchronization reference source should be further discussed depending on further progress on SL-DRX.
Proposal 7: RRM requirements for initiation/cease of SLSS transmissions when SyncRef UE is used synchronization reference source should be specified also when SL-DRX is configured.
Proposal 8: SyncRef UE detection time for selection/reselection of V2X synchronization reference source should be specified by taking SL-DRX periodicity into consideration.
Proposal 9: PSBCH-RSRP measurement time for selection/reselection of V2X synchronization reference source should be specified by taking SL-DRX periodicity into consideration.
Proposal 10: Interruptions on WAN due to SL-DRX transitions are allowed.
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