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Introduction
In RAN1 and RAN2, the feature of NR V2X has been discussed for several meeting cycles. In this contribution, we provide the discussion on the RRM impacts for NR V2X based on RAN1 and RAN2 agreements.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]For NR V2X, the following aspects will be considered in this contribution.
· UE transmit timing requirements
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]The NR sidelink transmit timing error requirements have been discussed in RAN4. The further discussion on timing error requirements is provided in [1]. In this section, we will discuss the timing advance requirements for NR sidelink transmission.
[bookmark: OLE_LINK720][bookmark: OLE_LINK719][bookmark: OLE_LINK1160][bookmark: OLE_LINK1161][bookmark: OLE_LINK1162]In the case of dedicated operation carrier for V2X, there is only sidelink traffic but no downlink/uplink traffic on the PC5 operation carrier. Therefore, the UE does not need to advance the timing of V2X sidelink.
In the case of shared operation carrier between V2X and Uu, for in-coverage UEs, the existing TA requirements for Uu can be reused for V2X sidelink transmission. For out-of-coverage UEs, there only involve V2X sidelink transmissions on the carrier and the transmission timing is not necessary to be advanced.
Proposal 1: The timing advance of NR sidelink transmission NSL_TA can be defined as:
· When NR sidelink communication is operated on a shared carrier for in-coverage UE, NSL_TA = (NTA+NTA-offset).
· Otherwise, NSL_TA =0.

· Synchronization related measurements
In RAN1, the sidelink SSB (S-SSB) was designed for sidelink synchronization. When GNSS or eNB are not available, the UE needs to detect NR V2X UE and select an identified V2X UE as reference timing. The NR SyncRef UE identification requirements need to be investigated by starting the evaluation of SyncRef UE detection performance.
Proposal 2: RAN4 could investigate the SyncRef UE identification requirements by evaluating SyncRef UE detection performance.
In LTE, the procedure for SLSS transmission initiation/cease are defined in RAN2 and the related measurement requirements have been defined in RAN4. Currently, the initiation/cease of S-SSB transmission procedure has not been discussed in RAN1/RAN2. However, the V2X synchronization procedure in NR would be similar as that in LTE. Hence,  
Proposal 3: RAN4 may need to investigate the requirements on initiation/cease of S-SSB transmission, according to RAN1’s future decision.

· Sensing related measurements for mode 2
[bookmark: OLE_LINK802]According to RAN1 discussion, the sensing mechanism will also be used for PSSCH resource selection in Mode-2. RAN1 has achieved the following agreements on sensing related measurements.
	Agreements (RAN1#96 meeting):
· Mode-2 sensing procedure utilizes the following sidelink measurement
· L1 SL-RSRP based on sidelink DMRS when the corresponding SCI is decoded
· FFS whether/which measurement is used if the corresponding SCI is not decoded e.g. SL-RSRP after blind DMRS detection, SL-RSSI

Agreements (RAN1#97 meeting):
· Support a sub-channel as the minimum granularity in frequency domain for the sensing for PSSCH resource selection
· No additional sensing for other channels

Agreements (RAN1#97 meeting):
· Sub-channel size is (pre)configurable.
· FFS details (e.g., possible sizes, a minimum size etc.)



The UE shall determine the resources for PSSCH transmission based on the measurement results of L1 SL-RSRP. The L1 SL-RSRP is measured on sidelink DMRS.
RAN4 needs to study the L1 SL-RSRP measurement requirements during sensing procedure. However, the measurement granularity (sub-channel) for L1 SL-RSRP, which will impacts the measurement performance for L1 SL-RSRP, is still under discussion in RAN1. RAN4 should investigate the L1 SL-RSRP measurement requirements based on RAN1’s conclusion.
Proposal 4: RAN4 shall study the L1 SL-RSRP measurement requirements for PSSCH resource selection in Mode-2, which needs further RAN1’s inputs.

· [bookmark: OLE_LINK38]Congestion Control measurements
[bookmark: OLE_LINK43]For QoS management, the sidelink congestion metrics will be reported to the gNB. In RAN1, it has agreed that at least NR CBR will be supported as congestion metric for NR sidelink congestion control and LTE CBR is considered as starting point for defining NR sidelink congestion control.
For LTE V2X congestion control, the UE estimates the CBR for a resource pool based on the S-RSSI measurement results for each sub-channel. The S-RSSI measurement requirements have been defined for LTE V2X.
Proposal 5: RAN4 shall at least define the S-RSSI measurement requirements for NR congestion control measurement, including S-RSSI measurement period and S-RSSI measurement accuracy.

· Interruptions
For NR V2X sidelink, it has been agreed in [1] that RAN4 shall study impact of BWP switching in NR Uu (DL/UL) on NR SL. In RF session, the V2X coexistence scenarios have been discussed and the following spectrums are considered for NR V2X sidelink operations in [2]:
· ITS spectrum (5.9GHz)
· Licensed spectrum in FR1 (2GHz FDD, 3.5GHz TDD)
· Licensed spectrum in FR2 (28GHz TDD)
In this section, we will discuss all the potential scenarios. However, the RRM requirements shall be defined based on RF’s final decisions.
The BWP switching in NR Uu involves baseband parameters updating and RF re-tuning. The impacts on NR sidelink depend on whether to share baseband and RF chain.
The carriers in ITS spectrum are dedicated for sidelink operation. NR sidelink operation and NR Uu operation are in different bands. The UE is assumed to use separate RF chains for inter-band carriers. Uu BWP switching will not cause interruptions on NR SL when UE performs Uu BWP switching.
Proposal 6: For ITS band, there is no interruption on NR SL when UE performs Uu BWP switching.
The carriers in licensed spectrum may be shared by sidelink operation and Uu operation. When NR sidelink carrier is an inter-band inter-frequency carrier in licensed spectrum, BWP switching in NR Uu would not cause the interruptions on NR sidelink operation due to using separate RF chains. When NR sidelink carrier is an intra-band inter-frequency carrier in licensed spectrum, it is assumed that the same RF chain is shared for NR sidelink carrier and NR Uu carrier. The following scenarios will be discussed:
[bookmark: OLE_LINK44]Scenario 1: NR sidelink carrier is an intra-frequency (separate baseband and shared RF chain for SL and Uu, or shared baseband and shared RF chain for SL and Uu)
Scenario 2: NR sidelink carrier is intra-band inter-frequency (separate baseband and shared RF chain for SL and Uu)
Scenario 3: NR sidelink carrier is inter-band inter-frequency. (separate baseband and separate RF chain for SL and Uu)
For NR sidelink, only one SL BWP is configured for a UE, and the same SL BWP is used for transmission and reception.
For both scenario 1 and 2, the UE uses same RF chain for SL communication and Uu communication. When UE performs RF reconfiguration for Uu BWP switching will cause an interruption on SL BWP. RAN4 could study the impacts by investigating whether the current interruption requirements due to active Uu BWP switching can be reused.
For both scenario 3, the UE uses separate RF chains for SL communication and Uu communication. According to the interruption requirements at SCell activation, even for separate RF chains, the UE reconfiguration on one RF chain will still cause 0.5ms interruption time on another RF chain due to some shared device, e.g. oscillator/PLL. Hence, Uu BWP switching will cause an interruption on NR SL when UE performs Uu BWP switching.
Proposal 7: For licensed band, RAN4 shall investigate the interruption on NR SL due to Uu BWP switching
· When NR SL and NR Uu share same RF chain, reusing the current interruption requirements due to active Uu BWP switching.
· When NR SL and NR Uu use separate RF chain, non-zero interruption requirements shall be considered.

Conclusions
This contribution provides our analysis on RRM impacts for NR V2X sidelink. The following are provided:
Proposal 1: The timing advance of NR sidelink transmission NSL_TA can be defined as:
· When NR sidelink communication is operated on a shared carrier for in-coverage UE, NSL_TA = (NTA+NTA-offset).
· Otherwise, NSL_TA =0.
Proposal 2: RAN4 could investigate the SyncRef UE identification requirements by evaluating SyncRef UE detection performance.
Proposal 3: RAN4 may need to investigate the requirements on initiation/cease of S-SSB transmission, according to RAN1’s future decision.
Proposal 4: RAN4 shall study the L1 SL-RSRP measurement requirements for PSSCH resource selection in Mode-2, which needs further RAN1’s inputs.
Proposal 5: RAN4 shall at least define the S-RSSI measurement requirements for NR congestion control measurement, including S-RSSI measurement period and S-RSSI measurement accuracy.
Proposal 6: For ITS band, there is no interruption on NR SL when UE performs Uu BWP switching.
Proposal 7: For licensed band, RAN4 shall investigate the interruption on NR SL due to Uu BWP switching
· When NR SL and NR Uu share same RF chain, reusing the current interruption requirements due to active Uu BWP switching.
· When NR SL and NR Uu use separate RF chain, non-zero interruption requirements shall be considered.
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