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Introduction
During RAN2#105 meeting, SL RRM measurement was discussed. It was decided that the definition and motivation of SL RRM based AS level link management need further discussion. During RAN1#96 meeting, RAN1 discussed the pathloss estimation and power control for V2X sidelink. It was agreed that SL-RSRP is reported to TX UE by unicast RX UEs. In this contribution, we will discuss the RAN2 impacts of sidelink RRM based on RAN1’s progress and present our point of view.
Discussion
According to NR specification TS38.553, Radio Resource Management (RRM) ensures the efficient use of the available radio resources and also provides mechanisms to meet radio resource related requirements. For RRC_IDLE and RRC_INACTIVE UE, it utilizes the RRM measurement result to perform cell re-selection. For RRC_CONNECTED UE, RRM includes the UE measurement configuration and measurement reporting to enable network controlled mobility, which is categorized into following two types:

- Cell level mobility: UE is configured to report cell quality by averaging one or multiple beams’ measurement result associated per cell so as to support UE handover.

- Beam level mobility: UE may be configured to report the measurement result of X best beams for gNB to determine which beam to use.  

When it comes to NR V2X, RRM measurement for cell level mobility is not necessary for sidelink unicast communication. As we know, the cell-level mobility is used for UE handover from source gNB to target gNB. For sidelink unicast communication, UE does not perform handover from one peer UE to another peer UE. Meanwhile, RRM measurement for beam level mobility also does not apply to V2X sidelink. As listed in NR V2X WID [2], no beam management is supported in this WI.

Observation 1: RRM measurement for cell/beam level mobility is not applicable for sidelink unicast communication. 

On the other hand, based on RAN1’s progress, unicast RX UEs may report SL-RSRP to TX UE for V2X sidelink pathloss estimation and power control. The SL-RSRP may be measured based on the DMRS of PSCCH and PSSCH. In addition, CSI-RS has been defined in sidelink PSSCH transmission which might also be considered for sidelink RRM measurement.  

Observation 2: Based on RAN1’s progress, unicast RX UEs may report SL-RSRP to TX UE for V2X sidelink pathloss estimation and power control. The SL-RSRP could be measured based on the DMRS or CSI-RS contained in the PSCCH/PSSCH.  

Proposal 1: RAN2 is suggested to consider the RRM measurement for the power control of NR V2X sidelink unicast communication.

As we know, in NR Uu, the filtering takes place at two different levels for the physical layer measurement result: at the physical layer to derive beam quality and then at RRC level to derive cell quality from multiple beams. The behaviour of the Layer 3 filters is standardized and the configuration of the layer 3 filters is provided by RRC signalling. With regard to V2X sidelink, it is also necessary to consider the L3 filtering on SL-RSRP measurement reported by L1 layer. Moreover, the report configuration should be considered. For example, the criterion that triggers the RX UE to send a measurement report should be configured. The measurement report might be either periodical or event based. 
Proposal 2: Layer 3 filtering should be performed on SL-RSRP measurement reported by physical layer. 

Proposal 3: The criterion that triggers the RX UE to send SL-RSRP measurement report should be configured. Either periodical or event based measurement report might be considered.
Last but not the least, it is necessary to consider how to provide the measurement configuration and report the measurement result. In our opinion, the measurement configuration may be provided with following options:

Tx UE provides the measurement configuration via PC5-RRC signalling to Rx UE. Then Rx UE performs sidelink measurement and reports the SL-RSRP to Tx UE via PC5-RRC signalling. 
gNB provides the measurement configuration to Rx UE via PC5-RRC signalling. Then Rx UE performs sidelink measurement and reports the  SL-RSRP to Tx UE via PC5-RRC signalling.
gNB provides the measurement configuration to Tx UE. Tx UE forward the measurement configuration to Rx UE. Then Rx UE performs sidelink measurement and reports the  SL-RSRP to Tx UE.
As we can see, option 2 and 3 could only be applied to in coverage and even RRC_Connected UE while option 1 can be applied to both in coverage and out of coverage V2X UE. So it is suggested to consider that TX UE provides SL measurement configuration via PC5-RRC signalling to Rx UE. 

For the SL-RSRP measurement report, RAN1 only mentions the measurement report from Rx UE to Tx UE. However, during the NR V2X SI phase, the Tx UE forward the measurement to gNB and the Rx UE directly report the sidelink measurement to gNB are also proposed in [3]. As we know, the SL-RSRP measurement report is used for sidelink power control, Tx UE may adjust the sidelink transmission power by itself based on the path loss estimation of both Uu and sidelink.  It is not necessary to notify the gNB of the SL-RSRP measurement result. 
Proposal 4: It is suggested to consider that TX UE provides SL measurement configuration via PC5-RRC signalling to Rx UE.

Proposal 5: Rx UE should be able to report the SL-RSRP to Tx UE via PC5-RRC signalling. It is not necessary to notify the gNB of the SL-RSRP measurement result. 
Conclusion
In this contribution, we discussed the implication of sidelink RRM and present our point of view. And we have the following observations and proposals:

Observation 1: RRM measurement for cell/beam level mobility is not applicable for sidelink unicast communication. 

Observation 2: Based on RAN1’s progress, unicast RX UEs may report SL-RSRP to TX UE for V2X sidelink pathloss estimation and power control. The SL-RSRP could be measured based on the DMRS or CSI-RS contained in the PSCCH/PSSCH.  

Proposal 1: RAN2 is suggested to consider the RRM measurement for the power control of NR V2X sidelink unicast communication.

Proposal 2: Layer 3 filtering should be performed on SL-RSRP measurement reported by physical layer. 

Proposal 3: The criterion that triggers the RX UE to send SL-RSRP measurement report should be configured. Either periodical or event based measurement report might be considered.
Proposal 4: It is suggested to consider that TX UE provides SL measurement configuration via PC5-RRC signalling to Rx UE.

Proposal 5: Rx UE should be able to report the SL-RSRP to Tx UE via PC5-RRC signalling. It is not necessary to notify the gNB of the SL-RSRP measurement result. 
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