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Introduction
In RAN4 #100-e meeting, the RRM impacts due to new operating scenarios and SL-DRX in R17 V2X were discussed and a WF [1] was approved to capture the agreements. In this contribution, we provide further discussion on RRM impacts due to new operating scenarios.
Discussion
· NTA-offset and NTA,SL for NR Cell configured as synchronization reference
For intra-band con-current V2X operation, RAN4 has agreed that the existing Te requirements can be reused for NR cell as synchronization reference source. However, whether the existing NTA,SL and NTA-offset requirements for NR cell as synchronization reference source can be reused needs RF decision or RAN1 feedback on whether SL transmit timing is aligned with DL timing or UL timing.
Currently, there is no conclusion on this issues in RAN1 or RF session. When SL timing need to be aligned with the UL timing, the values of NTA,SL=NTA and NTA-offset≠0 need to be applied for SL timing, where NTA is the acquired TA command from serving cell and NTA-offset is provided by MIB information from serving cell. However, in RRC idle mode, there is no uplink transmission and TA command also is not available. It seems that SL timing does not need to be aligned with the UL timing in RRC idle mode. So, the UE could still use DL timing as the reference timing for SL in RRC idle mode, and the existing definitions of NTA,SL=0 and NTA-offset=0 requirements can also be applied. 
Proposal 1: For NR Cell as synchronization reference source, the current R16 requirements on NTA,SL and NTA-offset for sidelink transmission timing can be reused in RRC idle mode, i.e. SL timing can be aligned with DL timing in RRC idle mode.
· Scheduling availability requirements for TDM based intra-band con-current SL operation
When simultaneous NR UL transmission and NR SL reception are not allowed, the UE needs to perform switching between Uu and SL. The scheduling availability requirements due to switching between Uu and SL need to be defined in RAN4. In last RAN4 meeting, RAN4 has identified that how to specify the scheduling availability requirements need RF inputs on the switching period length and the reference timing of sidelink.
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Figure 1: Example of switching between NR UL transmission and NR SL reception (UL as reference)
If SL timing is aligned with the UL timing, then the timing relationship between UL and SL is shown as Figure 1. When switching from UL slot#n-1 to SL slot#n, the UE is not expected to transmit UL on the last X1 symbol on slot#n-1 with Uu as lower priority, or the UE is not expected to receive SL on the first X1 symbol on slot#n with SL as lower priority. When switching from SL slot#m-1 to UL slot#m, the UE is not expected to receive SL on the last X1 symbol on slot#m-1 with SL as lower priority, or the UE is not expected to transmit UL on the first X1 symbol on slot#m with Uu as lower priority. The value of X1 is depends on the switching period length concluded in RF session.
Observation 1: When SL timing is aligned with the UL timing, the number of restricted symbols is related to the switching period length.
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Figure 2: Example of switching between NR UL transmission and NR SL reception (DL as reference)
If SL timing is aligned with the DL timing, then the timing relationship between UL and SL is shown as Figure 2. When switching from UL slot#n-1 to SL slot#n, the UE is not expected to transmit UL on the last Y1 symbol on slot#n-1 with Uu as lower priority, or the UE is not expected to receive SL on the first Y1 symbol on slot#n with SL as lower priority. When switching from SL slot#m-1 to UL slot#m, the UE is not expected to receive SL on the last Y2 symbol on slot#m-1 with SL as lower priority, or the UE is not expected to transmit UL on the first Y2 symbol on slot#m with Uu as lower priority. The value of Y1 can be derived by the switching period length minus (NTA+NTA-offset). The value of Y2 can be derived by the switching period length plus (NTA+NTA-offset).
Observation 2: When SL timing is aligned with the DL timing, the number of restricted symbols is related to the switching period length, the value of NTA and the value of NTA-offset.
· Interruptions SL due to Uu BWP switching
For FDM based intra-band con-current SL operation, RAN4 agreed to study the interruptions on SL due to Uu BWP switch. In RF session, the following agreements on intra-band V2X operation have been captured in [2].
	For intra-band V2X operation, both TDM and FDM between Uu and SL are considered. The prioritization of operating scenarios including TDM and FDM and respective basic RF architecture for operating scenarios are defined as follows:
· 1st priority: TDM with same carrier or different carrier (Single RF chain for Tx as baseline)
· 2nd priority: FDM with adjacent carrier (Separate RF chain for Tx as baseline)
· 3rd priority: FDM with non-adjacent carrier (Separate RF chain for Tx as baseline)
Other UE RF architecture is not precluded from implementation perspective.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In Rel-17, RAN4 focus on TDD band for intra-band V2X operation and deprioritize FDD band. FDD band can be studied once operators have a request. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]For intra-band contiguous V2X con-current operation with FDM operation, simultaneous UL transmission and SL reception in TDD band are not allowed. 


It can be observed that the UE is assumed to have separate RF chains for SL and Uu for FDM based intra-band con-current operation. FDM based intra-band con-current operation between SL and Uu is similar with inter-band CA operation. For Uu link, the UE is allowed to cause interruption on the other CCs due to BWP switching on one CC. So, the UE could have the interruptions on SL due to BWP switching on Uu link. However, the interruption on SL due to Uu operations had been discussed for Rel-16 NR V2X. Due to the difficulty on verifying the interruption on SL, RAN4 had agreed only to focus on the interruption requirements on Uu for Rel-16 NR V2X and no interruption requirements on SL are introduced. There has the same issue for Rel-17 NR V2X. Similarly, we suggest not to introduce the interruption requirements on SL in Rel-17.
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Conclusions
For Rel-17 NR V2X enhancements, this contribution provides our analysis on RRM impacts. The following are provided:
Proposal 1: For NR Cell as synchronization reference source, the current R16 requirements on NTA,SL and NTA-offset for sidelink transmission timing can be reused in RRC idle mode, i.e. SL timing can be aligned with DL timing in RRC idle mode.
Observation 1: When SL timing is aligned with the UL timing, the number of restricted symbols is related to the switching period length.
Observation 2: When SL timing is aligned with the DL timing, the number of restricted symbols is related to the switching period length, the value of NTA and the value of NTA-offset.
Proposal 2: For Rel-17 NR V2X, it is suggested not to introduce the interruption requirements on SL.
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