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1 Introduction
In RAN1#98 meeting [1], the following agreements were achieved on L1-SINR:
· [bookmark: OLE_LINK64][bookmark: OLE_LINK65]For L1-SINR based beam report, in a CSI-reportConfig, if IMR is configured to be based on NZP-IMR only, down-select at least one of the following resource configuration schemes in RAN1 #98b:
· Option 1a: CMR and IMR are 1-to-1 mapped
· In a CSI-reportConfig, gNB configures a list of N CMR(s) and another list of N IMR(s), and they are 1:1 mapped
· For each SINR, interference is measured based on each associated NZP-IMR only
· UE may assume that the NZP CSI-RS resource for channel measurement and NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD’
· FFS: Each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer
· Option 2a: 1 CMR can be mapped to 1 or more than 1 IMRs
· In a CSI-reportConfig, gNB configures a list of N CMR(s) and another list of N*M IMR(s), and each CMR is associated with every M IMR(s) in order
· UE may assume that the NZP CSI-RS resource for channel measurement and the M NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD'
· For each SINR, interference is measured based on accumulating measurement of all the associated M IMR(s)
· FFS: Each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer
· [Option 2b: 1 CMR can be mapped to 1 or more than 1 IMRs
· In a CSI-reportConfig, gNB configures a list of N CMR(s) and another list of N*M IMR(s), and each CMR is associated with every M IMR(s) in order
· For each SINR, interference is measured based on one selected/reported IMR
· UE may assume that the NZP CSI-RS resource for channel measurement and NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD’
· FFS: Each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer]
· [Option 2c: 1 CMR can be mapped to 1 or more than 1 IMRs
· In a CSI-reportConfig, gNB configures a list of N CMR(s) and another list of M*K IMR(s)
· UE measures N CMR(s) firstly, and selects K CMR(s) based on L1-RSRP. Then, the L1-SINR of K CMR(s) are calculated with the M*K IMR(s), where CMR(s) and IMR(s) are 1:M mapped in order.
· For each SINR, interference is measured based on selected/reported NZP-IMR
· UE may assume that the NZP CSI-RS resource for channel measurement and NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD’
· FFS: Each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer]
· Option 3: 1 IMR can be mapped to 1 or more than 1 CMRs
· In a CSI-reportConfig, gNB configures a list of NK CMR(s) and another list of N NZP-IMR(s). They are K:1 mapped in order.
· For each SINR, interference is measured based on associated one IMR for a CMR.
· UE may assume that the K NZP CSI-RS resource(s) for channel measurement and NZP CSI-RS resource for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD’
· FFS: Each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer
· At least for UEs supporting beam correspondence, if spatial relation info for dedicated-PUCCH/SRS, except for SRS with usage = 'BeamManagement', is not configured in FR2, the applied default spatial relation for the dedicated-PUCCH/SRS is down-selected from the followings in RAN1#98bis
· Alt.1: default TCI state or QCL assumption of PDSCH (e.g. the most recent slot and the lowest CORESET ID)
· Alt.2: one of an active TCI state of CORESET
· FFS: details of which TCI state
· Alt.3: TCI state of scheduling PDCCH for A-SRS/PUCCH, and default TCI state or QCL assumption of PDSCH for other than A-SRS/PUCCH
· Alt.4: CORESET#0 QCL assumption
· Alt.5: pathloss reference RS
· FFS: details of which pathloss reference RS
· FFS: whether to apply the above for UEs not supporting beam correspondence
This contribution is focused on the multi-beam operation.
2 SCell Beam failure
It has been agreed that a dedicated PUCCH can be configured for Scell BFR. Another relevant issue is that if dedicated PUCCH is not configured, whether UE can use existing framework for requesting uplink resources. In our view, the existing framework provides the full function of BFR-PUCCH, except that there may be a bit latency. Therefore, if dedicated PUCCH is not configured, the existing framework such as a normal SR-PUCCH or CBRA can be used.
Proposal 1: If dedicated BFR-PUCCH is not configured, a normal SR-PUCCH or CBRA can be used for Scell BFR.
3 L1-SINR beam reporting
In the CSI framework of Rel.15, one RS for channel measurement can be associated with one or more RSs for interference measurement. Currently, the maximum number of RSs for L1-RSRP reporting is 64. When reusing this framework for L1-SINR-based reporting, the number of RSs for interference measurement can be doubled or even more, which cause a significant exploded signalling overhead. To reduce the number of RSs for L1-RSRP reporting, not all the RSs configured for the signal part needs to be associated with interference measurement, when considering not all the measured beams are needed to be reported in the L1-SINR reporting, especially for the beams with small values of RSRP. In this case, it can configure the less number of IMR RS than that of CMR RS.
Proposal 2: For the L1-SINR reporting, support one IMR can be mapped to more than one CMRs.
Moreover, for L1-SINR reporting, the CMR-RS can be configured as SSBs while the IMRs can be further configured to improve the interference measurement. 
Proposal3: For the L1-SINR reporting, support IMR for interference measurement and SSB as CMR for channel measurement.
In NR Rel-15, the AP ZP-IMR or AP NZP-IMR are limited to be within the same slot of CMR. For beam reporting, it seems such restriction is not necessary, since L1-SINR estimation is more stable than CQI estimation. Allowing AP IMR in a different slot with CMR allow more flexibility in RS configuration.
Proposal 4: For the L1-SINR reporting, support different slot offsets to AP IMR and AP CMR.
4 Conclusion
This contribution provided our proposals for CSI reporting in NR. And particularly, there are:
Proposal 1: If dedicated BFR-PUCCH is not configured, a normal SR-PUCCH or CBRA can be used for Scell BFR.
Proposal 2: For the L1-SINR reporting, support one IMR can be mapped to more than one CMRs.
Proposal 3: For the L1-SINR reporting, support IMR for interference measurement and SSB as CMR for channel measurement.
Proposal 4: For the L1-SINR reporting, support different slot offsets to AP IMR and AP CMR.
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