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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the previous RAN4 meetings, RRM impacts of sidelink enhancements were discussed. The agreements/conclusions on intra-band con-current V2X operation RRM requirements in the RAN4#100-e meeting is captured in [1] as follows.
	Related to new operating scenario (intra-band con-current V2X operation)
· Issue 1-1-1 : NTA_offset when NR Cell is configured as synchronization reference source
· Postpone until RF decision or RAN1 feedback on whether SL transmit timing is aligned with Uu uplink timing

· Issue 1-1-2 : NTA,SL when NR Cell is configured as synchronization reference 
· Postpone until RF decision or RAN1 feedback on whether SL transmit timing is aligned with Uu uplink timing

· Issue 1-1-3 : Te when NR Cell is configured as synchronization reference source
· Reuse Rel-16 requirement


· Issue 1-1-4 : Scheduling availability requirements when switching TDM based intra-band con-current SL operation
· Specify the scheduling availability requirements considering RF inputs on the switching time and the reference timing of SL

· Issue 1-1-6 : RRM requirements for FDM based intra-band con-current SL operation 
· Study the interruptions on SL due to Uu BWP switch
· FFS whether to specify interruption requirements on SL due to Uu BWP switch.



We provided our initial views on RRM requirements for sidelink enhancement [2, 3] in the previous meetings. In this contribution, we further provide our views on RRM requirements impacts due to intra-band con-current V2X operation for R17 NR sidelink enhancements.
2. Discussion
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.
Intra-band con-current sidelink operation in a licensed band are supported in Rel-17. Following scenarios could be supported. 
	· 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).


In the last meeting, RRM impacts due to intra-band con-current sidelink operation were discussed.
SL transmission timing
· Issue 1-1-2 : 
· Postpone until RF decision or RAN1 feedback on whether SL transmit timing is aligned with Uu uplink timing
For issues 1-1-1 and 1-1-2 on NTA_offset and NTA,SL when NR Cell is configured as synchronization reference, the agreement was to postpone until RF decision or RAN1 feedback on whether SL transmit timing is aligned with Uu uplink timing. The discussion on SL transmission timing will continue in RF session according to WF [4].
	Topic #2: Synchronous operation between SL and Uu
Issue 2-1-1: Timing advance 
· Proposals
· Option 1: RAN4 can concluded that 15us TA time difference as worst case between NR SL  transmission with 13us NTA offset in n79 ISD 500m cell. The all SCS waveform do not have any interference problem in its own device based on current RAN1 & RRM agreement.
· Option 2: RAN4 further discuss the NTA,SL values in n79 in real field. And NTA_offset will reuse the NR Uu in n79 for NR SL operation.
· Option 3: Other options are not precluded. 
· WF
· RAN4 continue to discuss the worst case of ISD to determine TA in the next meeting.

Issue 2-1-2: SL transmission timing
Agreements: Wait for RAN1 reply LS to finalize SL transmission timing.


In the past two RAN1 meetings, there were extensive discussions but no consensus were achieved. 
	· There is no consensus in RAN1 on the feasibility of option 2(using UL timing as a reference for NR SL transmission) in Rel-17.
· RAN1 notes that there is only 1 meeting left for RAN1 in Rel-17 sidelink enhancement, and there is no objective on SL synchronization enhancement in Rel-17 eSL WID.


Though the discussion will continue in RF session, it would also worth having discussions in RRM session.
In Rel-16, RAN4 only defined RRM requirements for out-of-coverage scenario with V2X operating on a dedicated carrier.
	This clause contains the requirements for the UE capable of V2X sidelink communication when the UE is out of coverage on the carrier used for V2X sidelink operation, as defined in TS 38.304 [1]. The requirements apply when the UE is:
-	in any cell selection state, or,
-	configured 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


However, according to TS38.211 and TS38.304, both in-coverage and out-of-coverage scenarios are supported. In R16 TS 38.211, the timing requirements for sidelink is defined as follows.
	[bookmark: _Toc74660597]8.5	Timing
Transmission of a sidelink radio frame number  from the UE shall start  seconds before the start of the corresponding timing reference frame at the UE. The UE is not required to receive sidelink or downlink transmissions earlier than the value of , which is given in [TS 38.133], after the end of a sidelink transmission.
For sidelink transmissions:
If the UE has a serving cell fulfilling the S criterion according to clause 8.2 of [TS 38.304]
-	The timing of reference radio frame  equals that of downlink radio frame  in the cell with the same uplink carrier frequency as the sidelink and
-	 is given by clause 4.3.1 of [TS 38.211],
Otherwise 
-	The timing of reference radio frame i is implicitly obtained from clause 4.2 of [TS 38.213] and
-	.


Figure 8.5-1: Sidelink timing relation
The quantity  equals to 0.


According to TS 38.304,
	If the UE detects at least one cell on the frequency which UE is configured to perform NR sidelink communication on fulfilling the S criterion in accordance with clause 8.2.1, it shall consider itself to be in-coverage for NR sidelink communication on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for NR sidelink communication on that frequency.
If the UE detects at least one cell on the frequency which UE is configured to perform V2X sidelink communication on fulfilling the S criterion in accordance with clause 8.2.1, it shall consider itself to be in-coverage for V2X sidelink communication on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for V2X sidelink communication on that frequency.


The intra-band concurrent TDM based V2X operation falls into in-coverage scenario. Since there is no further agreement in RAN1 on sidelink transmission timing, one possible solution is to follow Rel-16 solutions, i.e., for NR sidelink operation follows the value configured for NR operation and  equals to 0.  
With this approach, the sidelink transmission timing is not fully aligned with NR transmission timing as timing advance commanded by network is not taken into account. However, it can reduce interference to NR to some extent. Furthermore, it is the approach adopted in Rel-16. So, it is worth considering if there is no further agreement on this issue being achieved.
Proposal 1: If no further agreements in RF session, RAN4 considers that for NR sidelink operation follows the value configured for NR operation and  equals to 0 for intra-band concurrent V2X operation.

Scheduling availability
In Rel-16 requirements for scheduling availability when UE is switching between E-UTRA sidelink and NR sidelink are specified. 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 due to switching timing is needed. In the last meeting, RF session proposals for switching length are as follows as captured in [4].
	Issue 1-1-2: Switching time length
· Option 1: 140us switching time can be used as starting point for NR and NR sidelink switching for intra-band concurrent operation with different carriers in TDD band.
· Option 2: 210us switching time can be used as starting point for NR and NR sidelink switching for intra-band concurrent operation with different carriers in TDD band.



From RRM perspective, the scheduling restriction is specified in the granularity of slot. For 15kHz/30kHz/60kHz SCS the slot length is 1ms/500us/250us respectively. So, one slot is enough for covering switching time between NR slidelink and NR. 
In addition, the timing advance of NR sidelink would also be taken into account. If NR sidelink and NR have different transmission timing, additional time is needed to be considered when defining scheduling restriction requirements for switching between NR sidelink and NR. It seems there is enough margin for different timing between NR sidelink and NR with 1 slot scheduling restriction for 15kHz/30kHz SCS. For 60kHz SCS, the margin for timing difference between NR sidelink and NR would be 40us if switching time 210us is finally agreed. It would also be enough by covering timing difference between NR sidelink and NR with 40us margin. Therefore, it is feasible to define scheduling restriction with 1slot.
The TA impact may be further considered depending on agreements on SL transmission timing.
The low priority RAT will not be scheduled when switching happens. It has not been decided which RAT is low priority RAT. However, the same principle as Rel-16 V2X requirements should be used that there is no RRM requirements for switching priority. The requirements are specified for all the possible switching cases.
Proposal 2: 1 slot is restricted from scheduling when switching happens between NR sidelink and NR for TDM based intra-band con-current sidelink operation.
Proposal 3: No priority rules are specified in RRM requirements, which are specified by covering all possible cases.

FDM based intra-band con-current SL operation
For FDM based intra-band con-current SL operation, it was agreed to study the interruptions on SL due to Uu BWP switch.
· Issue 1-1-6 : RRM requirements for FDM based intra-band con-current SL operation 
· Study the interruptions on SL due to Uu BWP switch
· FFS whether to specify interruption requirements on SL due to Uu BWP switch.
In the last meeting, it was agreed in the RF session as captured in [4] that simultaneous UL Tx and SL Rx for non-contiguous and contiguous V2X intra-band con-current operation is not allowed in Rel-17. SL V2X operation will consider simultaneous Rx/Tx capability after RAN4 study the feasibility of simultaneous Rx/Tx capability for intra-band CA UE of NR Uu. Therefore, no interruptions on SL due to Uu BWP switch is needed.
Proposal 4: No need to specify interruption requirements on SL due to BWP switching on Uu for FDM based intra-band con-current operation in Rel-17.

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: If no further agreements in RF session, RAN4 considers that for NR sidelink operation follows the value configured for NR operation and  equals to 0 for intra-band concurrent V2X operation.
Proposal 2: 1 slot is restricted from scheduling when switching happens between NR sidelink and NR for TDM based intra-band con-current sidelink operation.
Proposal 3: No priority rules are specified in RRM requirements, which are specified by covering all possible cases.
Proposal 4: No need to specify interruption requirements on SL due to BWP switching on Uu for FDM based intra-band con-current operation in Rel-17.
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