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1 Introduction
In RAN#83 meeting, the WI [1] on 3GPP NR V2X was endorsed including the following objective to specify NR sidelink CSI reporting:
· 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]
In addition, we made the following agreements in RAN1#96bis [2] as:
· Support at least Sidelink CSI-RS for CQI/RI measurement
· Sidelink CSI-RS is confined within the PSSCH transmission
This contribution provides our view on sidelink CSI procedure. Specifically, we discuss on sidelink CSI-RS transmission and CSI reporting.
2 Sidelink CSI procedure
In RAN1#96 meeting, the following agreements were made [3]:
· NR sidelink CSI strives to reuse the CSI framework for NR Uu.
· Discuss details during WI phase
Based on agreements above, we need to discuss about reusing the NR Uu CSI framework in NR sidelink. Since CQI/RI reporting is supported and sidelink CSI-RS is supported for CQI/RI measurement, it is very straightforward to adopt the NR Uu CSI framework in NR sidelink. Moreover, adopting the NR Uu CSI framework in NR sidelink would be helpful and easy to enhance sidelink CSI in future release. The NR Uu CSI framework consists of resource setting and report setting. Specifically, M≥1 resource setting contains S≥1 resource set and each resource set includes at least one CSI-RS resource. And there is N≥1 report setting including CSI reporting configuration. One or more resource setting can be linked to report setting. Detailed CSI-RS related information is configured wiithin CSI-RS resource in resource setting. Also, detailed CSI reporting related information is configured in report setting. In NR sidelink, only aperiodic CSI-RS and aperiodic CSI reporting is supported and CSI includes CQI and RI information only [1-3]. Therefore, we need to modify the detailed configuration information in resource and report setting. However, we can reuse CSI framework for NR Uu in NR sidelink.
Proposal 1: CSI framework for NR Uu is reused for NR sidelink CSI procedure.
· M≥1 resource setting contains S≥1 resource set and each resource set includes at least one sidelink CSI-RS resource.
· N≥1 report setting including sidelink CSI reporting configuration.
· One or more resource setting is linked to report setting.
· Study further which information will be included in resource setting and report setting considering supported features in sidelink CSI.
In NR Uu, two types of RS for channel measurement are introduced: CSI-RS for DL and SRS for UL. NR Uu SRS pattern was designed for considering UL transmission where UE may experience a power-limited situation and thus it is necessary to support single-carrier property and maintain low PAPR/CM. Therefore, NR Uu SRS pattern was designed to use whole OFDM symbol which results in larger RS overhead compared with NR Uu CSI-RS pattern. Sidelink communication environment is different from Uu. Also, only CP-OFDM is supported as NR sidelink waveform. In this aspect, we propose:
Proposal 2: CSI-RS pattern for NR Uu is reused for NR sidelink CSI-RS.
According to the WI [1], sidelink CSI is delivered using PSSCH by the resource allocation procedure for data transmission. Depending on resource allocation modes (Mode1 and Mode2 defined in NR sidelink), PSSCH resource for sidelink CSI reporting can be selected in different way. In case of Mode1, UE will receive information on PSSCH resource allocation from gNB and use this resource to report sidelink CSI. However, for Mode2 two alternatives can be considered whether PSSCH resource for CSI feedback is selected by TX UE or RX UE. Therefore, we propose:
Proposal 3: For Mode2, the following alternatives are down-selected to support sidelink CSI reporting on PSSCH.
· Alt-1: PSSCH resource for sidelink CSI reporting is selected by RX UE based on sensing and resource selection procedure.
· Alt-2: PSSCH resource for sidelink CSI reporting is selected by TX UE based on sensing and resource selection procedure. Then, TX UE indicates PSSCH resource for sidelink CSI reporting to RX UE.
In addition, NR sidelink supports aperiodic CSI reporting including information of CQI and RI. If sidelink CSI reporting is enabled, TX UE can decide transmission parameters based on reported CQI/RI from RX UE. In LTE V2X, transmission parameters are decided based on CBR measurement. Specifically, transmission parameter range can be limited by CBR level in order to handle congestion control. In RAN1#96bis meeting, the following agreements were made [2]:
· Support at least NR CBR as congestion metric for NR sidelink congestion control. 
· LTE CBR is the baseline for defining NR CBR.
Therefore, we are expecting that LTE V2X mechanism and philosophy on CBR will be reused for NR V2X. Also, this can be applied in CQI/RI calculation and feedback. For instance, UE can derive CQI value reported by highest CQI index within transmission parameter range decided by CBR level. Therefore, we propose:
Proposal 4: CQI/RI is calculated by RX UE considering CBR.
3 [bookmark: _GoBack]Conclusions
In this contribution, we presented our views on sidelink CSI procedure. Based on the discussion, the following proposals are provided:
Proposal 1: CSI framework for NR Uu is reused for NR sidelink CSI procedure.
· M≥1 resource setting contains S≥1 resource set and each resource set includes at least one sidelink CSI-RS resource.
· N≥1 report setting including sidelink CSI reporting configuration.
· One or more resource setting is linked to report setting.
· Study further which information will be included in resource setting and report setting considering supported features in sidelink CSI.
Proposal 2: CSI-RS pattern for NR Uu is reused for NR sidelink CSI-RS.
Proposal 3: For Mode2, the following alternatives are down-selected to support sidelink CSI reporting on PSSCH.
· Alt-1: PSSCH resource for sidelink CSI reporting is selected by RX UE based on sensing and resource selection procedure.
· Alt-2: PSSCH resource for sidelink CSI reporting is selected by TX UE based on sensing and resource selection procedure. Then, TX UE indicates PSSCH resource for sidelink CSI reporting to RX UE.
Proposal 4: CQI/RI is calculated by RX UE considering CBR.
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