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1. Introduction
In RAN1#98bis meeting, RAN1 agreed that sidelink RSRP and CSI signaling between UEs and they are signaled via higher layer signaling. For the sidelink RSRP measurement and CSI signaling between UEs, RAN1 made the following agreement. And, there was a RAN1 LS to RAN2 regarding signalling on RSRP and CSI [1]. 
	Agreements:

· L3-filtered sidelink RSRP reporting (from RX UE to TX UE) for open-loop power control for PSCCH/PSSCH uses higher layer signaling. 

· Details (e.g., reporting layer, triggering condition, etc.) are up to RAN2.

· FFS: Other details

Agreements:

· For SL-RSRP measurement for SL open-loop power control, PSSCH DMRS is used


	Agreements:

· For CQI/RI reporting on PSSCH: 

· Higher layer signaling (e.g. MAC CE) is used for CQI/RI reporting

· Details up to RAN2

· SL CQI/RI measurement and derivation are based on the existing physical layer procedure for Uu 


In this contribution, we would like to handle how to signal SL-RSRP and CSI between UEs, and coordination of measurement and report resource. 
2. Sidelink RSRP reporting
According to RAN1 discussion output, it is supported that SL-RSRP, CQI/RI measurement and reporting. 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. And in last RAN1 #98bis meeting, it is agreed that L3-filtered sidelink RSRP reporting (from RX UE to TX UE) for open-loop power control for PSCCH/PSSCH uses higher layer signalling. RAN2 can confirms support of SL-RSRP measurement and report between SL UEs, and need to discuss on how to signal it via higher layer.
Observation 1: RAN1 agreed that RX UE reports SL-RSRP measurement results at least for pathloss estimation in TX UE for unicast. 
In the conventional NR Uu, the UE measures RSRP of a cell to which it belongs or a neighboring cells with a configuration configured from gNB through RRC for RRM purposes, and then reports the gNB through resources configured from gNB. In the sidelink, the PC5-RRC message can be used for SL-RSRP report between UEs as in NR Uu. Sidelink UE to perform unicast communication establish a PC5-RRC connection, and exchange RRC messages through the PC5-RRC connection. Accordingly, when the RX reports the SL-RSRP to TX UE, the PC5-RRC message is used as in NR Uu.
Proposal 1: PC5-RRC message is used for SL-RSRP reporting as in NR Uu.
In addition, in the conventional NR Uu, the gNB sets the measurement configuration through RRCReconfiguration in order for the UE to perform an appropriate measurement and report. Similarly, configuration for SL-RSRP measurement and report may be needed in the sidelink. When the TX UE makes an initial link setup with the unicast peer UE, it exchanges the AS layer configuration. So, we think that when TX UE is initially established unicast setup, TX UE can give configuration to RX UE via PC5-RRC. More specifically, the TX UE may transmit a configuration for RSRP reporting to the unicast peer UE through part of PC5-RRC configuration. The configuration for RSRP reporting may include, for example, a reporting criterion (e.g., periodical or event), a quantity configuration (e.g., L3-filtering coefficient), or a measurement object as part of the reporting configuration. Here, the measurement object may be considered when the multi-carrier operation is supported in the next release.
Proposal 2: When unicast transmission is initially established, TX UE sends configuration of SL-RSRP measurement and reporting to RX UE via PC5-RRC. Details FFS. 
For the periodical RSRP report in NR Uu, gNB configures PeriodicalReportConfi to UE, which is reportInterval, reportAmount, and so on. Similar to NR Uu, TX UE configure to report the SL-RSRP periodically by setting the report Interval to RX UE, then RX UE reports the SL-RSRP within that period. The report interval may be signaled via PC5 RRC configuration during the PC5-RRC initial setup process. How report interval the TX UE sets may be discussed. For example, different report intervals may be set according to measurement CBR, relative speed between UEs, and channel conditions between TX-RX. In addition, the TX UE just signal report interval range and allow the RX to select a report interval without setting an explicit interval to the RX.
Proposal 3: RX UE measures SL-RSRP and report measurement result to TX UE periodically via PC5-RRC message.
For the triggering aspects for SL-RSRP report of SL unicast, timer based and event based triggering can be considered. In our view, as least event-based triggering can be considered for SL-RSRP reporting. This is because sidelink transmission cannot be guaranteed to be transmitted within a periodic reporting period. In NR Uu, A1/A2 events are defined that measurement from serving cell becomes better (or worse) than a threshold. Similarly, UE can report measured SL-RSRP to counterpart UE in unicast when SL-RSRP becomes better (or worse) than a configured threshold. Or, other triggering condition can be defined for SL-RSRP reporting, e.g., if measured SL-RSRP gap between current and last measurement becomes higher than a configured threshold, RX UE trigger to report SL-RSRP to TX UE assuming a change in channel environment between UEs. Or, if congestion level is higher than a configured threshold, RX can trigger to report SL-RSRP.
Proposal 4: RX UE measures SL-RSRP and report by event-triggering based on A1 and A2 events via PC5-RRC message.

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 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 5: TX UE can report SL-RSRP result received from RX UE to gNB.
3. CSI reporting 
According to last RAN1 98bis agreement, higher layer signalling (e.g. MAC CE) is used for CQI/RI reporting on PSSCH. The motivation of CQI/RI conveying on higher layer signalling is that physical layer signalling is hard to convey due to overhead and RAN1 would like to treat the same way as data. Anyway, RAN2 need to discuss how to signal CQI/RI via higher layer signalling.
Observation 3: RAN2 confirms support of CQI/RI reporting on PSSCH by using higher layer signaling. 
Our view is to support MAC CE for CQI/RI reporting on PSSCH. In the communication between the existing gNB and UE, the aperiodic CSI report of the UE is performed through the UL grant of the gNB and configuration from gNB. The gNB gives grant to be used for aperiodic CSI reporting and configured triggering and configuration for CSI measurement and reporting. Then, the UE reports CSI via UCI on PUCCH or reports the CSI to the UCI piggybacking on PUSCH. On the other hand, since it is agreed that CSI information cannot be reported between UEs through physical layer signaling in the sidelink, it is possible to simply support CSI MAC CE. Then, when the aperiodic CSI report is indirectly triggered by physical layer signaling, the RX UE measures the CSI quantity (i.e., CQI and RI) and reports it to the TX UE in the form of MAC CE.
Proposal 6: Support MAC CE for CQI/RI reporting on PSSCH.

Proposal 7: When a received SCI indicates CSI reporting, a CSI MAC CE is triggered and is reported from RX UE to TX UE. 

In NR Uu, the MAC PDU generation procedure for CSI reporting in the MAC layer is not necessary, since CSI reporting information is generated via physical layer signaling. When CSI MAC CE is supported, RAN2 need to discuss on MAC procedure considering CSI MAC CE, e.g., LCP. Then, it is natural to define the priority of CSI MAC CE. In our view, CSI MAC CE has fixed value between SCCH priority and STCH priority (i.e., SCCH > CSI MAC CE > STCH priority). With fixed priority among SCCH, CSI MAC CE and STCH, SCCH, CSI MAC CE and STCH can be multiplexed into one MAC PDU in NR sidelink for the same destination. And, if a MAC PDU carries the CSI MAC CE only, the priority value of the MAC CE will be delivered to the physical layer for SCI transmission.
Proposal 8: In LCP and SCI transmission, the priority of CSI MAC CE has a fixed value between SCCH priority and STCH priority. 
Proposal 9: If a MAC PDU carries the CSI MAC CE only, the priority value of the MAC CE will be delivered to the physical layer for SCI transmission.    
And, as in legacy LCP procedure, if a SL data is not available but a CSI MAC CE has been triggered, a MAC PDU can be created only with the CSI MAC CE. And also, if there is no grant to accommodate MAC PDU only including CSI MAC CE, resource (re-)selection is triggered. 

Proposal 10: If a SL data is not available but a CSI MAC CE has been triggered, a MAC PDU can be created only with the CSI MAC CE.

4. Coordination of measurement and report resource
In this section, 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 4: 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. 

Proposal 11: For unicast, AS level coordination for SL measurements and report resource is supported to guarantee SL measurement accuracy performance. Detail parameters are FFS. 
Proposal 12: 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.
5. 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. 
Proposal 1: PC5-RRC message is used for SL-RSRP reporting as in NR Uu.
Proposal 2: When unicast transmission is initially established, TX UE sends configuration of SL-RSRP measurement and reporting to RX UE via PC5-RRC. Details FFS. 
Proposal 3: RX UE measures SL-RSRP and report measurement result to TX UE periodically via PC5-RRC message.
Proposal 4: RX UE measures SL-RSRP and report by event-triggering based on A1 and A2 events via PC5-RRC message.
Observation 2: In addition, reporting the SL-RSRP to gNB help resource scheduling of the gNB.

Proposal 5: TX UE can report SL-RSRP result received from RX UE to gNB.
Observation 3: RAN2 confirms support of CQI/RI reporting on PSSCH by using higher layer signaling. 
Proposal 6: Support MAC CE for CQI/RI reporting on PSSCH.

Proposal 7: When a received SCI indicates CSI reporting, a CSI MAC CE is triggered and is reported from RX UE to TX UE. 
Proposal 8: In LCP and SCI transmission, the priority of CSI MAC CE has a fixed value between SCCH priority and STCH priority. 
Proposal 9: If a MAC PDU carries the CSI MAC CE only, the priority value of the MAC CE will be delivered to the physical layer for SCI transmission.    
Proposal 10: If a SL data is not available but a CSI MAC CE has been triggered, a MAC PDU can be created only with the CSI MAC CE.

Observation 4: 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 11: For unicast, AS level coordination for SL measurements and report resource is supported to guarantee SL measurement accuracy performance. Detail parameters are FFS. 

Proposal 12: 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.
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