3GPP TSG RAN WG1 #99		R1-1912084
Reno, Nevada, US, November 18th – 22th, 2019

Source:	Panasonic
Title: 	Enhancements on multi-beam operations 
Agenda Item:	    7.2.8.3
Document for:	Discussion
1	Introduction
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In RAN plenary #85 meeting, the WID on beam management enhancement of Rel-16 was modified as [1]
· Enhancements on multi-beam operation, primarily targeting FR2 operation:
· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead
· Specify beam failure recovery for SCell with DL/UL as well as DL-only, where PCell can be operating in FR1 as well as FR2
· Specify measurement and reporting of either L1-RSRQ or L1-SINR
In this contribution, we present our view on the remaining issues of enhancements on multi-beam operations for NR MIMO in Rel-16.
2	Overhead and Latency Reduction for UL/DL BM
2.1 Updating Pathloss Reference RS for PUSCH/SRS via MAC CE

In Rel-15, pathloss RS can be configured by RRC signaling, but not able to update via MAC CE. In Rel-16, the MAC CE-based spatial relation update for aperiodic SRS was introduced. Therefore, it has been motivated to use a similar approach to update pathloss RSs via MAC-CE. Specifically, in RAN1#98bis, it has been agreed to support to update pathloss RSs for power control for PUSCH and SRS via MAC-CE in the following agreement. However, the current Rel-15 specification only supports to configure a maximum of 4 pathloss RSs, while companies prefer to support more pathloss RSs in Rel-16, i.e., increasing up to 8, 16, or 64. Hence, there is an open issue on whether/how to revise the existing mechanism on higher layer filtered RSRP for pathloss measurement.

	Agreement
Select one among the following alternatives on whether/how to revise the existing mechanism on higher layer filtered RSRP for pathloss measurement, when a pathloss RS is updated by MAC CE (if agreed) in RAN1#99.
· Alt.1: L1-RSRP based pathloss measurement is applied when the pathloss RS is updated by MAC CE.
· Alt.2: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE. 
· Note, before the higher layer filtered RSRP is applied, UE uses L1-RSRP for pathloss estimation.
· Alt.3: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Note: Filtered RSRP value for previous pathloss RS will be used before the application time.
· Alt.4: Reuse higher layer filtered RSRP for pathloss measurement, with the same behavior with higher layer filtered RSRP as in Rel-15.
· Note: UE is expected to track all the RRC-configured candidate pathloss RSs.
· Note: The maximum configurable pathloss RSs by RRC is up to UE capability.
· Note: If there is no consensus to the down-selection above, the specification in Rel-16 only allows the maximum configurable pathloss RSs by RRC is 4 (same as Rel-15). For less than or equal to X candidate pathloss RSs configured by RRC, the existing mechanism on higher layer filtered RSRP for pathloss measurement can be reused.
· Baseline is X=4.
· The pathloss RS selected by the MAC CE, if agreed, is among the X RRC configured candidate pathloss RSs.
· Note: For Alt.1, Alt.2, Alt.3, and Alt.4, the maximum configurable pathloss RSs by RRC is increased from Rel-15, e.g., 8, 16, or 64.
· For Alt.1, Alt.2, Alt.3, such pathloss reference signals are for configuration purpose only.



[bookmark: _GoBack]Among the above four alternatives, we concern the measurement accuracy of Alts. 1&2, where L1-RSRP is introduced to measure the pathloss. Since the applicable time after the MAC CE is defined, we do not see any problem to apply Alt. 3. In Alt. 4, as the maximum configurable pathloss RSs by RRC is up to UE capability, the measurement effort for the UE is considered. Alt.4 does not mention to define the applicable time after the MAC CE and the definition of the applicable time has not been specified in Rel-15. That can lead to an ambiguity, but it would not be the issue as far as the recent measurement result is used because filtered RSRP is a long-term measurement. By no defining applicable time, we can reduce workload for the standardization. Therefore, we are also ok with Alt.4 when the minimum UE capability is increased from Rel-15. 

Proposal 1: When a pathloss RS is updated by MAC CE, support to reuse higher layer filtered RSRP for pathloss measurement.

3	SCell BFR 
1 
2 
3 
 BFRQ Procedure

In RAN1#97, it was agreed that the SCell BFRQ has two steps, including step 1 - UE conveys beam failure event which is carried by at least a dedicated SR-like PUCCH resource for BFR via PCell/PSCell, where the PUCCH is configured based on PUCCH format 0 or PUCCH format 1, and step 2 - UE reports BFRQ information (new beam information (if present) and failed CC index(es)) which is carried by MAC CE. If the UE already has the UL grant on serving cell(s) on which BFR MAC CE can be transmitted, UE is not required to transmit SR-like PUCCH for SCell BFR. The SR-like dedicated PUCCH resource for SCell BFR is common for all SCell(s) of the same cell group, i.e., PUCCH-BFR can be configured in PUCCH-SCell if PUCCH group is configured. Therefore, our view is Alt 1b.

	Working Assumption
In addition to previous agreement that PUCCH-BFR is configured in PCell/PSCell, it is also agreed that PUCCH-BFR can be configured in PUCCH-SCell if PUCCH group is configured
· For non-DC case, down-select one of the following alternatives in RAN1#99
· Alt1a: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· If more than 1 PUCCH-BFR resources are configured for a UE, UE can pick one of them to transmit BFRQ
· Alt1b: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· PUCCH-BFR resource is shared among the CCs belonging to the respective PUCCH group
· Alt2: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per UE
· The down-selection is based on the assumption of SR configuration behavior supported in current spec
The above PUCCH group refers to the existing PUCCH group description in TS38.213.



Proposal 2: In addition to previous agreement that PUCCH-BFR is configured in PCell/PSCell, it is also agreed that PUCCH-BFR can be configured in PUCCH-SCell if PUCCH group is configured
· For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· PUCCH-BFR resource is shared among the CCs belonging to the respective PUCCH group
The above PUCCH group refers to the existing PUCCH group description in TS38.213.


4	Conclusion 
Here we summarize the proposals that have been presented in the sections above:
Overhead and Latency Reduction 

Proposal 1: When a pathloss RS is updated by MAC CE, support to reuse higher layer filtered RSRP for pathloss measurement.

SCell BFR

Proposal 2: In addition to previous agreement that PUCCH-BFR is configured in PCell/PSCell, it is also agreed that PUCCH-BFR can be configured in PUCCH-SCell if PUCCH group is configured
· For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· PUCCH-BFR resource is shared among the CCs belonging to the respective PUCCH group
The above PUCCH group refers to the existing PUCCH group description in TS38.213.
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