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1 Introduction
In RAN1#97 meeting [1], the following agreements were achieved on BFR for Scell:
· During a BFRQ procedure, UE reports only 1 beam with corresponding beam index only per SCell
· On BFRQ procedure for SCell
Step 1 can be carried by at least a dedicated SR-like PUCCH resource for BFR over PCell or PSCell
· FFS: Details including whether or not it is precluded that MAC CE in step 2 is multiplexed in a PUSCH not triggered by step 1
(Working Assumption) Step 2 is carried by MAC CE 
Above applies at least for SCell with downlink only
· When SCell BFR is configured and RS for new beam identification is configured, the threshold for new beam identification should be always configured
-If a SCell has failed, when there is no new beam with L1-RSRP higher than configured threshold for SCell BFR, for new beam information reporting, UE reports that there is no new beam identified for the SCell
And the following agreements were achieved on L1-SINR reporting:
· [bookmark: OLE_LINK64][bookmark: OLE_LINK65]When dedicated IMR is not configured, 
· If CMR is based on CSI-RS, when L1-SINR is configured, and interference measurement is performed using CMR with CSI-RS only with density 3 REs/RB for 1-port CSI-RS is used 
· Spec does not require UE to use SSB for interference measurement
· Note: CSI-RS above is CSI-RS for BM
· When dedicated IMR is configured,
· NW can configure interference measurement for L1-SINR with either of the following options
· ZP-IMR only
· NZP-IMR only 
· (WA) ZP-IMR and NZP IMR (interference measurement is taken on both)
· Maximum Number of ZP IMR is 1
· If IMR is configured based on NZP IMR only, when L1-SINR is configured, interference measurement is performed only with density 3 REs/RB CSI-RS 
· If IMR is configured based on ZP IMR only, when L1-SINR is configured, interference measurement is performed using ZP IMR
· FFS: interference measurement is performed using CMR additionally
· Support of L1-SINR is optional
· FFS: Support of NZP IMR and ZP IMR are separate UE capabilities
· Note: CSI-RS above is CSI-RS for BM
This contribution is focused on the multi-beam operation.
2 SCell BFR procedure
It has been agreed that specification support will be provided for gNB to derive at least the failed CC index during SCell BFR procedure. According to the working assumption, MAC-CE is used to convey the new beam information and Scell index. At least when new candidate beam RS and corresponding threshold is configured, the new beam information of RS index should be reported. Since the threshold is configured, there is little benefit to report a new candidate beam RS below the threshold. However, it happens that no new candidate beam RS can be found. The case of no new beam identified can be treated as a special state to be defined in the new beam information, since a separate signalling design is not preferable.
Proposal 1: Introduce a special state to the new beam information indicating no new beam.
In the working assumption, MAC-CE is used for reporting the failed Scell index and new beam information. This MAC-CE may result in some additional delay than L1 signalling. First, a preceding SR should be sent for UL grant in the case of no available UL-SCH. Second, in Rel.15, MAC-CE signalling takes effects after 3ms typically. It suggests that the UE may not expect to start to monitor a BFR response until waiting for 3ms. Third, gNB can potentially reschedule a PUSCH conveying the BFR MAC-CE in the case of PUSCH decoding error, and UE can never know when or whether gNB will reschedule the PUSCH. This may lead to some misalignment between UE and gNB on the BFR response behaviour. For example, a rescheduling may fall in the BFR response monitoring window. Thus, it may be better to clarify the UE behaviour when PUSCH rescheduling is received during a BFR response monitoring window. Moreover, the MAC-CE signalling can be sent on any PUSCH resources and should not be restricted by any L1-signaling.
Proposal 2: Confirm the working assumption for supporting MAC-CE based BFR for Scell, and the impact of PUSCH retransmission on BFR response should be considered. The MAC-CE signalling can be sent on any PUSCH resources and should not be restricted by any L1-signaling.
3 L1-SINR beam reporting
In previous meeting, it is agreed that dedicated resource(s) is used for interference measurement. Dedicated resources for interference measurement can better support interference-aware beam measurement in Rel.16. Therefore, it is necessary to explicitly configure both signal and interference part for the beam measurement. Similar to the Rel.15 CSI framework and as a natural extension, a resource setting for channel measurement and one or two resource settings for interference measurement can be configured as the signal and interference part for beam measurement in Rel.16. Moreover, the resource setting can comprise either a set of CSI-RSs or a set of SSBs. Both NZP and ZP based CSI-RS can be configured as the interference part.
Proposal 3: Confirm the working assumption for supporting NZP and ZP based CSI-RS as dedicated resources for interference measurement in L1-SINR-based 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 value of RSRPs. In this case, it can configure some IMR RS that the QCL relationship is not fixed to a specific CMR RS, but can be dynamically associated with the CMR RS with the strongest RSRPs.
Proposal 4: For the L1-SINR reporting, a UE can dynamically associate the QCL relationship of IMR RS to a target CMR RS.
4 Conclusion
This contribution provided our proposals for CSI reporting in NR. And particularly, there are:
Proposal 1: Introduce a special state to the new beam information indicating no new beam.
Proposal 2: Confirm the working assumption for supporting MAC-CE based BFR for Scell, and the impact of PUSCH retransmission on BFR response should be considered. The MAC-CE signalling can be sent on any PUSCH resources and should not be restricted by any L1-signaling.
Proposal 3: Confirm the working assumption for supporting NZP and ZP based CSI-RS as dedicated resources for interference measurement in L1-SINR-based beam reporting.
Proposal 4: For the L1-SINR reporting, a UE can dynamically associate the QCL relationship of IMR RS to a target CMR RS.
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