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1. Introduction
The contribution focuses on maintenance of R16 NR for enhancements on multi-beam operation. 
2. PUCCH/PDCCH Beam Reset for CBRA BFR
In [1], BFR MAC-CE has been extended to support CBRA based SpCell BFR, where UE can indicate SpCell beam failure by including the BFR MAC-CE in Msg3/A in CBRA. Compared with CFRA BFR, CBRA BFR saves dedicated resources for BFR. However, the remaining issue is that PUCCH is still transmitted based on previously configured spatial relation info, and the corresponding UL beam may already fail. To ensure correct UL feedback, the PUCCH beam should be reset to the UL beam for PRACH transmission. 
[bookmark: _GoBack]Proposal 1: After receiving response for CBRA based BFR, the Tx beam for PUCCH is reset to the UL beam for PRACH transmission. 
[bookmark: _Hlk20502450]The corresponding TP is as below based on [2].
	6	Link recovery procedures
[…]
For the PCell or the PSCell, after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where a UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE assumes same antenna port quasi-collocation parameters as the ones associated with index [image: ] for PDCCH monitoring in a CORESET with index 0.
For the PCell or the PSCell, if BFR MAC CE [11, TS38.321] is transmitted in Msg3 or MsgA of contention based random access procedure, after 28 symbols from a last symbol of a first PDCCH reception where the UE detects a DCI format with CRC scrambled by C-RNTI and until the UE receives an activation command or configuration to update spatial domain filter for PUCCH resource(s), the UE transmits a PUCCH on a same cell as the PRACH transmission using 
- a same spatial filter as for the last PRACH transmission 


- a power determined as described in Subclause 7.2.1 with , , and , where qnew is the SS/PBCH block index selected for the last PRACH transmission.
[…]



In addition to PUCCH, the beam for all CORESETs should also be reset to speed up the recovery. In CFRA BFR, the recovery is conducted over the dedicated CORESET/SS-BFR. However, in CBRA BFR, after Msg3/A, the DCI with C-RNTI can only be sent over Type3-CSS or USS. The search space occasions for Type3-CSS may not be frequent, while CORESETs for USS may already fail. Therefore, it would be beneficial to reset all CORESET Rx beams to the DL beam for receiving the SSB selected for the PRACH transmission. 
Proposal 2: After receiving response for CBRA based BFR, the QCL assumptions of all CORESETs are determined by the SSB selected for the PRACH transmission. 
The corresponding TP is as below based on [2].
	6	Link recovery procedures
[…]
For the PCell or the PSCell, after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where a UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE assumes same antenna port quasi-collocation parameters as the ones associated with index [image: ] for PDCCH monitoring in a CORESET with index 0.
For the PCell or the PSCell, if BFR MAC CE [11, TS38.321] is transmitted in Msg3 or MsgA of contention based random access procedure, after 28 symbols from a last symbol of a first PDCCH reception where the UE detects a DCI format with CRC scrambled by C-RNTI, the UE monitors PDCCH in all CORESETs on the same cell as the PRACH transmission using the same antenna port quasi-collocation parameters as the ones associate with index using the same antenna port quasi-collocation parameters as the ones associate with index , where qnew is the SS/PBCH block index selected for the last PRACH transmission. 
[…]



3. Stop Monitoring Explicit BFD RS After BFR Response
In case that explicit BFD is configured before beam failure is detected. According to current spec, UE has to continue monitoring previous explicit BFD RS(s) after BFR response is received and until explicit BFD RS(s) is reconfigured/disabled by RRC. During this period, monitoring failed BFD RS(s) may unnecessarily trigger BFR again, which may interrupt ongoing recovery/traffic and waste corresponding resources/energy. Therefore, it would be more efficient for UE to stop monitoring the previously configured explicit BFD RS(s) after receiving BFR response. In addition, the behaviour of BFD RS monitoring is described in RAN1 spec and may not fall in RAN2 scope. 
Proposal 3: If explicit BFD is configured before SCell fails, UE should stop monitoring the previously configured explicit BFD RS(s) after receiving the SCell BFR response.
The corresponding TP is as below based on [2].
	38.213->6            Link recovery procedures 
[…]
A UE can be provided, by schedulingRequestIDForBFR, a configuration for PUCCH transmission with a link recovery request (LRR) as described in Clause 9.2.4. The UE can transmit in a first PUSCH at least one MAC CE providing one index for at least one corresponding SCell with radio link quality worse than Qout,LR, an index  for a periodic CSI-RS configuration or for a SS/PBCH block provided by higher layers, as described in [11, TS 38.321], if any, for a corresponding SCell. After 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs on the SCell(s) indicated by the MAC CE using the same antenna port quasi co-location parameters as the ones associated with the corresponding index(es) , if any
-	transmits PUCCH on a PUCCH-SCell using a same spatial domain filter as the one corresponding to  for periodic CSI-RS or SS/PBCH block reception, as described in Clause 9.2.2, and using a power determined as described in Clause 7.2.1 with , , and , if 
-	the UE is provided PUCCH-SpatialRelationInfo for the PUCCH,
-	a PUCCH with the LRR was either not transmitted or was transmitted on the PCell or the PSCell, and
-	the PUCCH-SCell is included in the SCell(s) indicated by the MAC-CE
-	stops monitoring the set [image: ] if 
-	it is provided by higher layer parameters failureDetectionResources or beamFailureDetectionResourceList
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the at least one SCell.
[…]



Proposal 4: If explicit BFD is configured before SpCell fails, UE should stop monitoring the previously configured explicit BFD RS(s) after receiving the SpCell BFR response.
The corresponding TP is as below based on [2].
	38.213->6            Link recovery procedures 
[…]




[bookmark: _Hlk40189082]The UE may receive by PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot  and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index  provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot  within a window configured by BeamFailureRecoveryConfig. For PDCCH monitoring in a search space set provided by recoverySearchSpaceId and for corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index  until the UE receives by higher layers an activation for a TCI state or any of the parameters tci-StatesPDCCH-ToAddList and/or tci-StatesPDCCH-ToReleaseList. After the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or tci-StatesPDCCH-ToAddList and/or tci-StatesPDCCH-ToReleaseList, and the UE stops monitoring the set [image: ] if it is provided by failureDetectionResources.
[…]



4. BWP for CORESET 0 beam reset by RACH
In current spec, the beam of CORESET 0 can be updated by RACH except for CFRA based PDCCH order. However, the spec is unclear on whether the updated beam is applied only to the active DL BWP or to all BWPs containing CORESET 0. Unlike other CORESETs, CORESET 0 can exist in multiple BWPs. If UE only updates CORESET 0 beam for current active BWP after receiving response for CFRA BFR, the UE will still use the previously configured CORESET 0 beam when switching to a new active BWP later, and the previous CORESET 0 may already fail. Therefore, it would be beneficial to reset COREST 0 beam for all BWPs.
Proposal 5: In case of CORESET 0 beam updated by RACH, the updated beam is applied to CORESET 0 in all BWPs.
The corresponding TP is as below based on [2].
	38.213->10.1	UE procedure for determining physical downlink control channel assignment
[…]
For a CORESET with index 0, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with 
-	the one or more DL RS configured by a TCI state, where the TCI state is indicated by a MAC CE activation command for the CORESET, if any, or
-	a SS/PBCH block the UE identified during a most recent random access procedure not initiated by a PDCCH order that triggers a contention-free random access procedure, if no MAC CE activation command indicating a TCI state for the CORESET is received after the most recent random access procedure. The QCL assumption determined by the SS/PBCH block is applied to CORESET with index 0 in all BWP(s) containing it. 
[…]



5. EPRE for L1-RSRP
In current spec, when L1-RSRP is measured by NZP CSI-RS, it is unclear that L1-RSRP should be compensated by the associated EPRE parameter. It is beneficial to clarify that when L1-RSRP is measured by NZP CSI-RS, the L1-RSRP will not be compensated by the associated EPRE parameter. Otherwise, gNB and UE may have different understanding on whether the reported L1-RSRP should be compensated by EPRE parameter.
Proposal 6: When L1-RSRP is measured by NZP CSI-RS, UE should not compensate the L1-RSRP by the associated EPRE parameters.
The corresponding TP is as below based on [3].
	38.214->5.2.1.4.3	L1-RSRP Reporting
For L1-RSRP computation
-	the UE may be configured with CSI-RS resources, SS/PBCH Block resources or both CSI-RS and SS/PBCH block resources, when resource-wise quasi co-located with 'QCL-Type C' and 'QCL-TypeD' when applicable.
-	the UE may be configured with CSI-RS resource setting up to 16 CSI-RS resource sets having up to 64 resources within each set. The total number of different CSI-RS resources over all resource sets is no more than 128.
For L1-RSRP reporting, if the higher layer parameter nrofReportedRS in CSI-ReportConfig is configured to be one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size, if the higher layer parameter nrofReportedRS is configured to be larger than one, or if the higher layer parameter groupBasedBeamReporting is configured as 'enabled', the UE shall use differential L1-RSRP based reporting, where the largest measured value of L1-RSRP is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP is quantized to a 4-bit value. The differential L1-RSRP value is computed with 2 dB step size with a reference to the largest measured L1-RSRP value which is part of the same L1-RSRP reporting instance. The mapping between the reported L1-RSRP value and the measured quantity is described in [11, TS 38.133]. When NZP CSI-RS is configured for channel measurement, the reported L1-RSRP values should not be compensated by the power offset(s) given by higher layer parameter powerControOffsetSS or powerControlOffset.



6. Conclusion
Observations and proposals are summarized below.
Proposal 1: After receiving response for CBRA based BFR, the Tx beam for PUCCH is reset to the UL beam for PRACH transmission. 
Proposal 2: After receiving response for CBRA based BFR, the QCL assumptions of all CORESETs are determined by the SSB selected for the PRACH transmission. 
Proposal 3: If explicit BFD is configured before SCell fails, UE should stop monitoring the previously configured explicit BFD RS(s) after receiving the SCell BFR response.
Proposal 4: If explicit BFD is configured before SpCell fails, UE should stop monitoring the previously configured explicit BFD RS(s) after receiving the SpCell BFR response.
Proposal 5: In case of CORESET 0 beam updated by RACH, the updated beam is applied to CORESET 0 in all BWPs.
Proposal 6: When L1-RSRP is measured by NZP CSI-RS, UE should not compensate the L1-RSRP by the associated EPRE parameters.
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