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1. Introduction
In RAN#83 meeting, new WID on NR V2X [1] was approved to support advanced V2X services. The detailed objectives are as follows:

	--- skip ---
· Sidelink physical layer procedures as per the study outcome

· HARQ procedures [RAN1, RAN2]

· CSI acquisition for unicast [RAN1]

· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.

· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.

· Power control [RAN1, RAN2]
· Congestion control [RAN1, RAN2]

· Sidelink L2/L3 protocols and signalling

· Support of sidelink transmission and reception in RRC, MAC, RLC, PDCP, and SDAP [RAN2]

· AS level link management for unicast [RAN2, RAN1]

· Define the criteria of PC5 availability/unavailability for unicast based on this functionality.
--- skip ---


In RAN2#104, #105 meeting, RAN2 agreed the following for NR V2X. This is a part of all agreements. 

	Agreements

8: For sidelink related measurement and reporting in NR, CBR measurement and reporting as well as location reporting are needed. The CBR measurement/reporting mechanism and location reporting mechanism (FFS whether NR signaling supports it) for LTE V2X sidleink communication are taken as the baseline. RAN2 may decide whether any enhancements are needed for sidelink related measurement and reporting mechanism in NR on top of the LTE baseline depending on RAN1 progress.
Agreements in RAN2#105
1: SL RLM / RLF declaration based AS level link management is supported.
2: The definition and motivation of SL RRM based AS level link management need further discussion.

3: We will ask to RAN1 for RLM RS design and if ok to follow Uu RLM model for SL RLM. We will indicate from RAN2 point of view, Uu RLM model is preferred as baseline for SL RLM with the description how Uu RLM works.

4: The AS level link status (e.g., failure) should be informed to upper layer. The detailed information exchanged between layers should be decided together with SA2.

5: If SL RLC AM is supported for unicast, RLF declaration could be triggered by indication from RLC that the maximum number of retransmissions has been reached


In this contribution, we would like to handle the issues regarding SL-RSRP report to gNB and coordination of measurement and report resources. 
2. Discussion
2.1. SL-RSRP report to gNB
Regarding new WID on NR V2X, it was approved that channel measurement and report between UEs are supported. According to RAN1 study output and WID, it is understood that CQI/RI reporting and SL-RSRP measurement and reporting are supported. Regarding SL-RSRP, RAN1 agreed to support that RX UE reports SL-RSRP measurement and results at least for path loss estimation in TX UE for the purpose of power control.

Observation 1: RAN1 agreed that RX UE reports SL-RSRP measurement results at least for pathloss estimation in TX UE for unicast. 
We would like to address that it is beneficial SL-RSRP reporting to gNB besides SL-RSRP reporting from RX UE to TX UE. Although CSI(e.g., CQI/RI) reporting to gNB is blocked according to WID, a method in which a UE reports an SL-RSRP value to gNB in a long term has benefits in terms of gNB scheduling for mode 1 UE. This reporting can help gNB to know which unicast link has severe link quality, so that gNB can allocate resources for next transmission referring such link quality. For the concrete metric of SL-RSRP, UE can just report SL-RSRP reported from RX UE or UE itself can report SL-RSRP if UE measures it. Or, UE can report estimated pathloss to gNB in order to reduce the complexity of the gNB implementation. 

Observation 2: In addition, reporting the SL-RSRP to gNB help resource scheduling of the gNB.

Proposal 1: Support SL-RSRP report to gNB, details FFS. (e.g., which metric is transmitted, which UE report)

For the configuration of SL-RSRP reporting, gNB can configure reporting configuration by RRC signalling as NR Uu. And, gNB configures it per pair unicast UE in order to manage each unicast session. 
Proposal 2: For SL-RSRP report, gNB configures reporting configuration per pair UE.
2.2. Coordination of measurement and report resource in NR SL
Regarding new WID on NR V2X, it was approved that channel measurement and report between UEs are supported. From the RAN2 perspective, measurement and report related protocol design needs to be further discussed for NR SL along with RAN1 progress, since NR V2X WI describes RAN1 has responsibility to CSI acquisition design. However, RAN2 agreed that any enhancements are needed for SL measurement and reporting mechanism in NR depending on RAN1 progress. 

In this contribution, we would like to focus on how to avoid conflict between measurement timing and data transmission timing. In other words, in Uu interface, downlink measurement from gNB for link management is performed on measurement gap or DRX timing. These operations can handle to avoid conflict between downlink measurement and uplink transmission from UE. That is, gNB configure to UE MeasGapConfig which include measurement gap length, repetition, offset, etc., and during a measurement gap, MAC entity shall not perform UL-SCH transmission and DL-SCH reception (except for transmission of Msg3). We would like to address that similar operation needs on NR SL. However, such operations include the purpose of inter-frequency measurement and power-saving for a UE, which may not be suitable for SL UE, since NR V2X scope is limited to a single carrier operation according to the approved WID. Also, it is unclear that how to gNB configure such measurement duration both in-coverage UEs and out of coverage UEs. 
But still, half duplex problem is conventional V2X constraint, and it also affect measurement accuracy between UEs, i.e., it is harmful if UE transmits data to other UEs in the time duration which UE should perform measurement. So, this problem is be a motivation of handling conflict between measurement and data transmission. 
Observation 3: Half duplex problem can affect measurement accuracy, i.e., it is harmful if UE transmits data in the timing duration which UE should perform measurement.

So, we suggest that AS level coordination for SL measurements and resource allocation is supported to guarantee SL measurement accuracy performance. For example, measurement monitoring time, measurement resources or candidates are some part of coordination information, so that UE shall not transmit data in that duration or resources. These kind of mechanism can mitigate conflict, which result in improving measurement accuracy performance. Such coordination information is defined that it is transmitted from TX UE to RX UE, so that RX UE shall not perform sidelink transmission to other UEs for a time duration in which RX UE may measure TX UE. For signaling details, it can be transmitted via PC5-RRC message or RRC IE for the additional part of AS level information or L1 signaling depending on RAN1 progress. 

Proposal 3: For unicast, AS level coordination for SL measurements is supported to guarantee SL measurement accuracy performance e.g., by avoiding half duplex problem.
Proposal 4: Support coordination information exchange between TX UE and RX UE, so that each UE may avoid sidelink transmission to other UE(s) for a time duration when UE may measure the other UE.
In the NR sidelink, if the UE operates in mode 1, a configuration for sidelink measurement/report can be configured as an RRC message to unicast TX UE similar to Uu interface operation. In this way, the measurement configuration configured from the gNB means that the gNB triggers the measurement/ reporting between the UE of the sidelink. Then, the TX UE may deliver the measurement configuration configured from the gNB to the RX UE. The transmitted measurement configuration may serve as coordination information for solving the above-mentioned problem. On the other hand, when the UE operates in mode 2 in the NR sidelink, the unicast TX UE can determine the measurement configuration by itself and transmit it to the receiver UE as well. And also, the measurement configuration configured by the TX UE may be used as coordination information for the RX UE to solve measurement related problems. In this way, measurement configuration is defined specific for between each unicast UEs by gNB or UE.
Proposal 5: In mode 1 operation, gNB define measurement configuration for certain unicast TX UE and TX UE can deliver it to receiver UE as part of coordination information.
Proposal 6: In mode 2 operation, unicast UE can define measurement configuration and deliver it to receiver UE as part of coordination information. 

Proposal 7: In this way, measurement configuration is defined specific for between each unicast UEs.
3. Conclusion
In this contribution, we discussed on SL-RSRP report to gNB and coordination of SL measurement and report between UEs. The proposals are summarized as follows:
Observation 1: RAN1 agreed that RX UE reports SL-RSRP measurement results at least for pathloss estimation in TX UE for unicast. 
Observation 2: In addition, reporting the SL-RSRP to gNB help resource scheduling of the gNB.

Proposal 1: Support SL-RSRP report to gNB, details FFS. (e.g., which metric is transmitted, which UE report)

Proposal 2: For SL-RSRP report, gNB configures reporting configuration per pair UE.
Observation 3: Half duplex problem can affect measurement accuracy, i.e., it is harmful if UE transmits data in the timing duration which UE should perform measurement.


Proposal 3: For unicast, AS level coordination for SL measurements is supported to guarantee SL measurement accuracy performance e.g., by avoiding half duplex problem.
Proposal 4: Support coordination information exchange between TX UE and RX UE, so that each UE may avoid sidelink transmission to other UE(s) for a time duration when UE may measure the other UE.
Proposal 5: In mode 1 operation, gNB define measurement configuration for certain unicast TX UE and TX UE can deliver it to receiver UE as part of coordination information.

Proposal 6: In mode 2 operation, unicast UE can define measurement configuration and deliver it to receiver UE as part of coordination information. 

Proposal 7: In this way, measurement configuration is defined specific for between each unicast UEs.
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