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1	Introduction
A number of RAN1 agreements have been made in the Study item phase regarding measurements of useful information for SL V2X. Specifically,
· In RAN1# 94bis:

	Agreements:
· In the context of sidelink CSI, RAN1 to study further which of the following information is useful in sidelink operation when it is available at the transmitter.
· Information representing the channel between the transmitter and receiver
· Information representing the interference at receiver
· Examples for this information are
· CQI, PMI, RI, RSRP, RSRQ, pathgain/pathloss, SRI, CRI, interference condition, vehicle motion
· FFS including
· Such information can be acquired using reciprocity or feedback
· Time scale of the information
· Which information is useful in which operation and scenario



· In RAN1#ah1901:

	Agreements:
· Long-term measurement of sidelink signal is supported at least for unicast.
· Long-term measurement here means a measurement with L3 filtering.
· This measurement is used at least for the open-loop power control.
· FFS for other purpose
· FFS: measurement metric
· FFS: which signal is used
· FFS: whether feedback of this measurement is needed
· FFS whether this is applicable to groupcast



· And in RAN1#96:
	Agreements:
· For unicast RX UEs, SL-RSRP is reported to TX UE 
· For sidelink open loop power control for unicast for the TX UE, TX UE derives pathloss estimation 
· Revisit during the WI phase w.r.t. whether or not there is a need regarding how to handle pathloss estimation for OLPC before SL-RSRP is available for a RX UE 
Agreements:
· For sidelink groupcast, it is supported to use TX-RX distance and/or RSRP in deciding whether to send HARQ feedback.
· Details to be discussed during WI phase, including whether the information on TX-RX distance is explicitly signaled or implicitly derived, whether/how this operation is related to resource allocation, accuracy of distance and/or RSRP, the aspects related to “and/or”, etc.
· This feature can be disabled/enabled

Working assumption:
· For unicast, the following CSI reporting is supported based on non-subband-based aperiodic CSI reporting mechanism assuming no more than 4-port:
· CQI
· RI
· PMI
· CSI reporting can be enabled and disabled by configuration.
· It is supported to configure a subset of the above metric for CSI reporting.
· There is no standalone RS transmission dedicated to CSI reporting in Rel-16
· NR sidelink CSI strives to reuse the CSI framework for NR Uu.
· Discuss details during WI phase
Agreements:
· 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




· Finally, the recently approved WID [1] confirms the support of CSI reporting in terms of CQI and RI (but not the PMI) for unicast: 
	· 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 this paper, we present our views on the needed L1 measurements as well as their related signals and procedures. More specifically, we express our views on 1) how to obtain the already agreed L1 measurements; 2) what additional L1 measurements to support; and 3) what L1 measurements to not support.
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Toc1051069][bookmark: _Toc1051278]As agreed in the SI phase [2], long-term SL-RSRP measurements (i.e., with L3 filtering) will be used by the TX UE in unicast to derive the pathloss for open loop power control. 
[bookmark: _Ref5007678][bookmark: _Toc5119291][bookmark: _Toc7772408]Long-term SL-RSRP measurement is beneficial for SL unicast open-loop power control. 
Obviously, a SL-RSRP measurement performed at the RX UE needs to be fed back to the TX UE. A relevant question is then which PHY channel can be used for sending the SL-RSRP measurement. In our view it is most convenient to have the measurement conveyed in the PSSCH, either as MAC CE or RRC message. On the other hand, in case the channel is deemed reciprocal by the TX UE, the TX UE can perform SL-RSRP measurement and deduce the pathloss from there.
[bookmark: _Ref5007631][bookmark: _Toc5119293][bookmark: _Toc7772411]For non-reciprocal unicast scenarios, the long-term SL-RSRP measurement is performed by the RX UE and conveyed to the TX UE in PSSCH, either as MAC CE or RRC message.
Apart from SL RSRP, we also see some needs to have few other measures such as SL RSRQ or an interference-related measure. However, this needs to be further investigated. 
For sidelink groupcast, RAN1#96bis decided
	Working assumption:
· Regarding the use of TX-RX geographical distance and/or RSRP in determining whether to send HARQ feedback for groupcast
· Support at least the use of TX-RX geographical distance
· FFS whether or not to additionally use L1-RSRP
· Companies are encouraged to perform additional evaulations/analysis


In our view, L1-RSRP is useful for deciding whether to send HARQ feedback in groupcast, as a complement for the TX-RX geographical distance. As this RSRP measurement can be used locally at the Rx UE to decide whether to send ACK/NACK and sending measurements from multiple RX UEs may create high traffic load in the network, we believe that groupcast RX UEs should not feedback the measurement to the TX UE.
[bookmark: _Toc5119292][bookmark: _Toc7772409]SL L1-RSRP measurement is useful for groupcast HARQ feedback. 
[bookmark: _Toc7772412]For groupcast transmissions, there is no feedback of SL RSRP from the receiver UEs. 
For resource selection, it has been agreed in RAN1#96 that L1 (i.e., short-term) SL-RSRP is used for sensing procedure. Regarding RSSI measurement, in our view, its necessity for resource allocation is unclear and needs further progress in resource allocation topic. 
[bookmark: _Toc7772410]The need of RSSI measurements is unclear for NR SL.
So far, we have presented our views on the supported L1 measurements. On the other hand, there are some other types of measurements which were also discussed during SI. In our view, even though these measurements may be beneficial for certain scenarios, they are not needed for Rel-16 V2X, as explained below. 
In NR Rel-15 the SRS resource indicator (SRI) and CSI-RS resource indicator (CRI) were introduced. The main use case of SRI and CRI in Uu links is for beam management. In Uu, there can be a large number of antenna elements at the gNB. In this case, to reduce the number CSI-RS ports, CRI is introduced to select proper beam at the gNB, which is particularly useful for hybrid or analog beamforming. Moreover, in Uu, due to the limited UL Tx power and the potential long distance between a UE and the gNB, SRI is introduced to enhance the coverage of SRS transmission. However, for sidelink in at least FR1, we don’t expect a large number of antennas on a vehicle or a severe coverage problem. Also, we think that the use of SCSI-RS [5] together with RI can already efficiently assist multi-antenna transmission at a sidelink transmitter. Hence, we don’t see the need of SRI and CRI for sidelink at least for FR1. Also, since WID excludes beam management, the related optimizations should not be considered. 
[bookmark: _Toc1051070][bookmark: _Toc1135829][bookmark: _Toc5119296][bookmark: _Toc7772413]SRI and CRI are not introduced for sidelink, at least for FR1. 
During the SI, some companies proposed to introduce some measurement to reflect vehicle motion, which includes Doppler spread and delay spread. Its main use case is for DMRS pattern selection. However, in our view, there is no real benefit of sending vehicle motion related measurements to the transmitter UE.  Furthermore, the vehicle motion information will become outdated relatively quickly due to high mobility of the UEs.   
[bookmark: _Toc1051074][bookmark: _Toc1135831][bookmark: _Toc5119297][bookmark: _Toc7772414]Measurements related to vehicle motion, e.g., Doppler spread and delay spread, are not reported back to the sidelink transmitter.  
In RAN1 #96bis, SL CSI-RS was agreed to be supported
	Agreements:
· Support at least Sidelink CSI-RS for CQI/RI measurement
· Sidelink CSI-RS is confined within the PSSCH transmission



In NR Rel-15 the CSI-RS can be configured to be used for inter-cell interference measurement. In NR SL, in our view, there is no need for such use or for SL interference measurement. The SL CSI-RS should be used only CSIT acquisition.
[bookmark: _Toc7772415]NR SL CSI-RS is not used for interference measurement. 

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Long-term SL-RSRP measurement is beneficial for SL unicast open-loop power control.
Observation 2	SL L1-RSRP measurement is useful for groupcast HARQ feedback.
Observation 3	The need of RSSI measurements is unclear for NR SL.
Based on the discussion in the previous sections we propose the following:
Proposal 1	For non-reciprocal unicast scenarios, the long-term SL-RSRP measurement is performed by the RX UE and conveyed to the TX UE in PSSCH, either as MAC CE or RRC message.
Proposal 2	For groupcast transmissions, there is no feedback of SL RSRP from the receiver UEs.
Proposal 3	SRI and CRI are not introduced for sidelink, at least for FR1.
Proposal 4	Measurements related to vehicle motion, e.g., Doppler spread and delay spread, are not reported back to the sidelink transmitter.
Proposal 5	NR SL CSI-RS is not used for interference measurement.
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