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Introduction
In this contribution, we provide discussion on RRM impacts for Rel-17 NR V2X.
Discussion
In Rel-16, the existing RRM requirements for NR V2X sidelink are applied under the following conditions:
· The V2X carrier is dedicated to V2X SL operation
· UE has a dedicated RX/TX chain for V2X sidelink communication.
In Rel-17, the operating scenario where V2X carrier(s) is/are licensed spectrum and also used for Uu operation need to be considered for NR V2X operation. The coexistence between sidelink and Uu interface in the same and adjacent channels need to be considered in Rel-17. In RF session, the following agreements on operating scenarios for SL and Uu in the same licensed band have been captured in [2].
	Whether to narrow down operating scenarios
· Candidate options:
· Option 1: RAN4 needs to narrow down the operation modes for intra-band con-current operation.
· Option 1a: Consider the following two cases for intra-band con-current operation:
· Case 1: SL and Uu are in the same carrier with different BWPs
· Case 2: SL and Uu are in different carriers
· Recommended WF:
· Focus on prioritization on operating scenarios including TDM and FDM.
· 1st priority: TDM
· 2nd priority: FDM with adjacent carrier
· 3rd priority: FDM with non-adjacent carrier
UE RF architecture
· Candidate options: 
· Option 1: The separate RF architecture should be considered as baseline to derive the RF requirements for partial usage between NR V2X and NR Uu in licensed band.
· Option 2: Choose which of following approach is adopted for scenario 1 (NR Uu and SL supported by UE in same band) in requirement definition.
· Alt 1: Only define requirements for separate RF chain architecture
· Alt 2: Only define requirements for the worst case, i.e. single RF architecture 
· Alt 3: Define requirements for both and rely on UE capability to indicate which requirements it follows
· Option 3: Decide UE RF architecture based on specific operating scenario.
· Recommended WF: 
· Determine basic RF architecture for different operating scenarios. Other RF architecture is not precluded from implementation perspective.
· 1st priority: TDM (Single RF chain for Tx as baseline)
· 2nd priority: FDM with adjacent carrier (Separate RF chain as baseline)
· 3rd priority: FDM with non-adjacent carrier (Separate RF chain as baseline)


It can be observed that the conditions defined in Rel-16 are not applicable in Rel-17.
According to the existing UE timing requirements in Rel-16, SL transmit timing follows DL reception timing of Uu when gNB/eNB is used as synchronization source. If single RF chain for Tx is assumed and SL and Uu are operating in TDM pattern, there will be a timing misalignment between SL transmit timing and UL transmit timing. So, new UE timing requirements needs to be investigated for gNB/eNB as synchronization source. Based on the existing RAN1 design on sync reference source, UE could be synchronized to GNSS when GNSS synchronization source is configured as the highest priority. When SL transmit timing derived from GNSS is not aligned with UL transmit timing, RAN4 shall study the potential issues due to the timing misalignments and how to handle the timing misalignment between SL and UL.
For Uu interface, the interruptions on active serving cells are allowed for multiple UE behaviors as defined in section 8.2 in TS38.133. The interruption is for both uplink and downlink of affected serving cells. Since single RF chain is considered, RAN4 shall investigate whether the interruption for sidelink is needed. For example, when an UL carrier or supplementary UL carrier is configured or de-configured, an interruption on sidelink may also be needed. 
Proposal 1: For Rel-17 NR V2X, RAN4 study the RRM impacts due to new operating scenario where SL and Uu are in the same licensed bands, and at least the following aspects need to be investigated.
· Impacts on UE transmit timing requirements
· Impacts on interruption requirements
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	Agreements (RAN1#103-e meeting):
· SL reception Type A and Type D should be used as the reference for evaluation and designing of SL power saving features in R17. 
· Type A: UE is not capable of performing reception of any SL signals and channels, FFS with exception of performing PSFCH and S-SSB reception (aim to conclude in RAN1#104-e)
· Type D: UE is capable of performing reception of all SL signals and channels defined in R16. It does not preclude UE to perform reception of a subset of SL signals/channels
· If there are evaluations with assumptions other than the above reference, the detailed assumptions need to be reported
· Note: the types and the associated capability defined here are not intended to be defined as Rel-17 UE features as is. 

Agreements (RAN1#104-e meeting):
· PSFCH reception is not included for Type A UE
· S-SSB reception is not included for Type A UE
· SL reception Type B is additionally added
· Type B: Same as Type A with an exception of performing PSFCH and S-SSB reception
· Note: the same conditions as in RAN1#103-e regarding the context of the discussion of Type A and Type D still apply (also applicable to type B)


For SL reception Type A, UE is not capable of performing reception of any SL signals and channels. For SL reception Type B, UE is not capable of performing reception of any SL signals and channels with an exception of performing PSFCH and S-SSB reception. For SL reception Type B, UE is capable of performing reception of all SL signals and channels defined in R16. However, RAN1 has not concluded on how and when to apply each SL reception Type.
For V2X synchronization procedure, the UE will perform SyncRef UE identification and PSBCH-RSRP measurements based on S-SSB signals. Then, the UE will not perform SyncRef UE identification and PSBCH-RSRP measurements in SL reception Type A.
For sensing procedure, the UE will perform L1 SL-RSRP measurements based on PSCCH-DMRS or PSSCH-DMRS signals. Then, the UE will not perform L1 SL-RSRP measurements in SL reception Type A and Type B. 
For power saving purpose, sidelink DRX operation is also introduced for Rel-17 NR V2X. The SyncRef UE identification time is defined as 1.6 seconds if UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly, otherwise the SyncRef UE identification time is defined as 8 seconds. It is assumed that the UE performs measurement sampling three times within the SyncRef UE identification time. The PSBCH-RSRP measurement/evaluation period is defined as a number of S-SSB periods, assuming that the UE performs measurement sampling every S-SSB periodicity. In SL-DRX operation, RAN4 needs to study whether the UE is assumed to perform measurement sampling every DRX cycle, then PSBCH-RSRP measurement/evaluation period might be defined as a number of DRX cycles. In RAN2, it has been agreed that more than two DRX cycle configurations should be supported for groupcast and broadcast. RAN4 needs to study which DRX cycle configuration will be used for defining the measurement/evaluation period.
Proposal 2: For Rel-17 NR V2X, RAN4 study the impacts on the following aspects due to introducing SL-DRX operation and different SL reception Type.
· The impacts on SyncRef UE identification requirements
· The impacts on L1 SL-RSRP measurements requirements
For Rel-17 NR V2X, inter-UE coordination in mode 2 is introduced. UE-A sends a set of resources to UE-B. However, the following aspects are still under discussion in RAN1
· How/when UE-A determines the contents of the set of resources
· How/when/whether UE-B receives the contents of the set of resources
If the set of resources sent by UE-A is determined based on UE-A sensing result, then it has no RRM impacts since the sensing related measurement requirements have been introduced in TS38.133, i.e. L1 SL-RSRP measurement requirements. If the set of resources sent by UE-A is transmitted by data channels (i.e. PSCCH/PSSCH), then it is impacted by demodulation performance but has no RRM impacts. If the set of resources sent by UE-A is indicated by the RS signal, then RAN4 needs to study the RRM performance of detecting the RS signal. 
[bookmark: _GoBack]Proposal 3: For Rel-17 NR V2X, RAN4 can study whether inter-UE coordination in mode 2 has RRM impacts.
Conclusions
This contribution provides our analysis on RRM impacts for Rel-17 NR V2X enhancements. The following are provided:
Proposal 1: For Rel-17 NR V2X, RAN4 study the RRM impacts due to new operating scenario where SL and Uu are in the same licensed bands, and at least the following aspects need to be investigated.
· Impacts on UE transmit timing requirements
· Impacts on interruption requirements
Proposal 2: For Rel-17 NR V2X, RAN4 study the impacts on the following aspects due to introducing SL-DRX operation and different SL reception Type.
· The impacts on SyncRef UE identification requirements
· The impacts on L1 SL-RSRP measurements requirements
Proposal 3: For Rel-17 NR V2X, RAN4 can study whether inter-UE coordination in mode 2 has RRM impacts.
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