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1 Introduction
At RAN1#98bis [1], it was agreed to use higher layer signalling to report CQI/RI to the peer UE in a unicast link:

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
Given this agreement by RAN1, RAN2 needs to discuss the details of such reporting when performed by L2.  In this contribution we discuss RAN2 impacts forseen for such reporting.

2 CQI/RI Reporting in L2
2.1 Signaling Protocol for CQI/RI Reporting
RAN1 recently agreed to report CQI/RI on PSSCH using higher layer signalling [1].  From RAN2 perspective, the two possible options for reporting CQI/RI are 1) use a SL MAC CE or 2) use a PC5-RRC message.

Given the nature of the CQI/RI reports, MAC CE may be a more appropriate choice for the reporting.  CQI reports are used for MCS selection at the TX UE.  Since MCS selection in LTE V2X was performed by the MAC layer, it is more appropriate to send this information in the MAC layer.  Also, CQI reports are only beneficial to the TX UE when reported within the coherence time of the channel.  Since V2X should support high speeds, CQI reporting latency should be minimized. SL MAC CE would therefore be a better choice for minimizing this latency.  Specifically, use of PC5-RRC for reporting of CQI/RI would incur latency associated with generation and transmission of the PC5-RRC at the reporting UE, decoding of the reports at the UE receiving the reports, and any generation of PC5-RRC acknowledgements.  

Observation 1:
Due to the limited validity of CQI/RI reports (associated with channel coherence time), CSI reporting would benefit from lower latency offered by SL MAC CE over PC5-RRC.

Although a SL MAC CE requires defining new MAC layer procedures that have not been discussed for NR V2X (e.g. LCP prioritization), many of the procedures from Uu can be re-used for SL.  Furthermore, specification work for PC5-RRC-based CSI reporting is non-negligible given that a new PC5-RRC message needs to be defined, and especially due to the time criticality of such a message.  

Observation 2:
Specification work is required for CSI reporting for either solution (SL MAC CE reporting or PC5-RRC reporting).

For the above reasons, it would seem that SL MAC CE for reporting of CQI/RI would be preferable to use of PC5-RRC.  
Proposal 1:
A new SL MAC CE is used to  report CQI/RI (e.g. CQI/RI report MAC CE).
2.2 Format/Contents of the CQI/RI Report 

In Uu, each MAC CE is distinguished by a dedicated LCID.  A UE can then identify the MAC CE(s) present in a MAC PDU using the LCID present in each subheader.  For SL, how the UE assigns the LCID for a SL LCH is still under discussion.  However, for a MAC CE, a predefined LCID for each MAC CE (as in Uu) is possible regardless of how the LCID for SL LCHs is determined.  This would also simplify SL MAC header design and ensure it is aligned with Uu.  
Proposal 2:
A predefined SL LCID is used to identify the CQI/RI report MAC CE.  
Regarding the contents of such MAC CE, RAN1 has agreed that CSI reporting on SL consists of only CQI and RI.  However, RAN1 is still discussing the size of each of these two reports.  
From RAN2 point of view, there is no additional information needed in the MAC CE for this reporting.  Specifically, each CQI/RI report sent by a UE is associated with an active unicast link at the UE.  Since the MAC header already contains both source and destination L2 ID, the UE receiving the CQI/RI report can determine the unicast link to which the report is associated from the L2 IDs included in the MAC PDU header.  

Proposal 3:
CQI/RI report MAC CE consists of a CQI report field and an RI report field (each provided by the PHY layer).  Size of each field is FFS pending further RAN1 work.

The PHY layer uses L1 source and destination IDs, singaled in SCI, for identifying a unicast link.As a result, a CQI and RI reports generated by the PHY layer are associated with a pair of L1 source/destination ID, which are different from the L2 IDs that are used by the MAC.  Therefore, the MAC layer needs to associate this report with a pair of L2 source/destination IDs.  This can be resolved by maintaining a one-to-one mapping between a L2 ID and L1 ID at the UE.  However, such a one-to-one association may not be possible and introduce ambiguity, especially given that RAN1 decided to use only 8 bits in the L1 source ID while the L2 source ID is defined by RAN2 as 24 bits.  
In LTE D2D, a one-to-one mapping of L2 identity and L1 identity was not assumed.  Instead, the UE was able to determine the full L2 identity (the L2 destination ID in that case) after decoding the MAC PDU.  If a similar approach is used, the MAC layer may determine the full L2 source and destination ID of the CQI/RI report by decoding the MAC PDU that was received when the UE performed the CSI measurements.  Since RAN1 agreed to perform CSI measurements only when PSSCH transmissions are present, the PHY layer can provide the CQI/RI report information together with the MAC PDU to be decoded by L2.  
Proposal 4:
The UE determines the L2 source/destination ID for the CQI/RI report to be transmitted by decoding the MAC PDU on which CSI-RS was measured by L1
2.3 Transmission of the SL MAC CE
In Uu, a UE can multiplex MAC CEs with UL data.  For the case of SL, if a SL grant exists, the UE can use the grant for sending SL MAC CE and/or data.  As discussed in the previous section, the UE transmitting the CQI/RI report needs to further identify the unicast link to which the report applies. This implies that such a MAC CE can only be multiplexed with data intended for the same unicast link as the link to which the CQI/RI is being reported.  
Proposal 5:
CQI/RI report MAC CE can only be multiplexed with transmissions for the same unicast link (e.g. having same source and destination L2 IDs)
In Uu, a relative priority order for each MAC CE is defined to be used during logical channel prioritization (LCP).  Such relative priority is defined per MAC CE. This LCP priority order is defined for each MAC CE and also for data from any logical channel, and data from UL-CCCH.   To reuse the Uu design, a similar relative prioritization of each SL MAC CE should be defined for the SL LCP procedure.    
Proposal 6:
As in Uu, a relative priority order used by LCP is defined for a SL MAC CE.

The question which remains is how to prioritize the CQI/RI report MAC CE compared to data from SL LCH and to PC5-RRC signaling.  As discussed in section 2.1, CQI/RI is only beneficial if reported within the coherence time of the channel.  For this reason, it should be prioritized over data from any logical channel.  Prioritization over PC5-RRC messages would also be preferable, since PC5-RRC messages are associated with exchange of configuration and capabilities, and may not have strict latency requirements.  On the other hand, other triggers for PC5-RRC messaging (e.g. change of L2 source ID triggered by upper layers) have yet to be discussed and these may need to be delivered promptly.  It would be best to discuss the relative priority of SL MAC CE with PC5-RRC once further details on PC5-RRC signalling are finalized.
Proposal 7:
CQI/RI report MAC CE is prioritized over all SL LCHs in SL LCP.  FFS on its relative priority with PC5-RRC signalling.
If a SL grant is not configured when the UE has a CQI/RI report to transmit, the UE should have means to obtain a grant before the CQI/RI report becomes outdated and no longer beneficial to the TX UE.  If the UE is configured with mode 2, it can trigger resource selection in such a case.
In addition, a UE may already be configured with a sidelink grant (e.g. a periodic SL resource) but the grant may not meet the required latency of the CQI/RI report.  In LTE, if a sidelink grant is configured and cannot meet the latency requirements associated with the PPPP of data in the MAC buffers, the UE performs resource reselection.  To avoid that a CQI/RI report becomes outdated, a similar behaviour can be defined in terms of the required latency of the report.  How this latency is defined needs further discussion in RAN1.  However, RAN2 can define a window or timer from the moment a CQI/RI report becomes available and can trigger reselection based on whether a configured grant is within this window or timer.          

Proposal 8:
A UE operating in Mode 2 triggers resource (re)selection when it has a CSI report MAC CE to be transmitted and does not have a SL grant that meets the required latency of the CQI/RI report.  FFS (based on RAN1 input) on how to define the required latency of the report.   

For similar reasons, a UE operating in mode 1 should trigger a SL-BSR if it does not have a mode 1 SL grant to transmit the CQI/RI report.  The conditions for triggering BSR may be defined in the same way as for triggering resource reselection.
Proposal 9:
A UE operating in Mode 1 triggers a SL BSR when it has a CSI report MAC CE to be transmitted and does not have a SL grant that meets the required latency of the CSI report.  
Given the impact to further discussions in RAN1, it would be preferable to send an LS to RAN1 to inform them of any RAN2 agreements made on CSI reporting.
Proposal 10:
Send LS to RAN1 to inform them of RAN2 agreements
3 Conclusion

In this contribution the following observations were made RAN2 aspects of CQI/RI reporting:
Observation 1:
Due to the limited validity of CQI/RI reports (associated with channel coherence time), CSI reporting would benefit from lower latency offered by SL MAC CE over PC5-RRC.

Observation 2:
Specification work is required for CSI reporting for either solution (SL MAC CE reporting or PC5-RRC reporting).

Based on these observations, the following conclusions were made:

Proposal 1:
A new SL MAC CE is used to  report CQI/RI (e.g. CQI/RI report MAC CE).

Proposal 2:
A predefined SL LCID is used for CQI/RI report MAC CE.  Its value is FFS. 

Proposal 3:
CQI/RI report MAC CE consists of a CQI report field and an RI report field (each provided by the PHY layer).  Size of each field is FFS pending further RAN1 work.

Proposal 4:
The UE determines the L2 source/destination ID for the CQI/RI report to be transmitted by decoding the MAC PDU on which CSI-RS was measured by L1

Proposal 5:
CQI/RI report MAC CE can only be multiplexed with transmissions for the same unicast link (e.g. having same source and destination L2 IDs)

Proposal 6:
As in Uu, a relative priority order used by LCP is defined for a SL MAC CE.

Proposal 7:
CQI/RI report MAC CE is prioritized over all SL LCHs in SL LCP.  FFS on its relative priority with PC5-RRC signalling.

Proposal 8:
A UE operating in Mode 2 triggers resource (re)selection when it has a CSI report MAC CE to be transmitted and does not have a SL grant that meets the required latency of the CQI/RI report.  FFS (based on RAN1 input) on how to define the required latency of the report.   

Proposal 9:
A UE operating in Mode 1 triggers a SL BSR when it has a CSI report MAC CE to be transmitted and does not have a SL grant that meets the required latency of the CSI report.  

Proposal 10:
Send LS to RAN1 to inform them of RAN2 agreements
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