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1. Introduction

In this contribution, we discuss some enhancements on multiple beam operation. The provided discussions are related to UE panel status and SCell beam failure recovery. This topic has been discussed starting from RNA1 #94bis and we have the following related agreements in RAN1 #95 and RAN1 #AH_1901. 

	Agreement 
In Rel-16, an identifier (ID) that can be used at least for indicating panel-specific UL transmission is supported, where detailed usages for the panel-specific UL transmission are FFS

· The ID should be defined considering the possibility to reuse/modification of Rel-15 specification support or introducing new ID

· Note: RAN1 to avoid unnecessary specification support requiring UE to explicitly disclose its UL antenna panel implementation
· FFS: Whether UE capability signalling is introduced for panel-specific UL transmission
Agreement

An identifier (ID), agreed in RAN1#95, that can be used at least for indicating panel-specific UL transmission is to be down-selected or merged from the following alternatives in next RAN1 meeting:

· Alt.1: an SRS resource set ID, where FFS on further association to other RS (if needed)

· Alt.2: an ID, which is directly associated to a reference RS resource and/or resource set 

· Alt.3: an ID, which can be assigned for a target RS resource or resource set

· Alt.4: an ID which is additionally configured in spatial relation info

Agreement

RAN1 has identified the following scenarios to be important for SCell BFR

· Scenario 1: SCell with both uplink and downlink

· Scenario 2: SCell with downlink only

· PCell can be in FR1 or FR2 for scenarios above
Agreement

For SCell BFR

· Decide BFRQ solution for BFR on SCell with DL only first, PCell in FR1+FR2

· Above is to facilitate RAN1 discussion but not to prioritize certain scenarios


And in RAN #82, we also have an updated objective related to multiple beam operation as below. 
	· 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 UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection
· 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


2. Discussion
2.1 UE panel status 

In NR Rel-15, network may not actually realize that  UE panel status and which panel UE uses to receive downlink transmission. However, knowledge about UE panel status and receiving behaviour of UE panel can help network performs efficient scheduling. It is possible that some UE panels can be turned into a “sleep” mode or deactivated, which may be in order for power saving. In such case, UE power consumption can be saved. Hence, NR Rel-16 should support that a mechanism to change UE panel status. Such mechanism can be achieved by network signalling or UE itself. In addition, since UE panel status may have an impact on network scheduling downlink transmission, it is beneficial to support that UE can indicate network the status of panel comprised in UE side, especially if UE panel status change is determined by UE itself. 
Proposal 1: NR Rel-16 supports mechanisms for changing UE panel status and indicating related UE panel status. 
2.2 SCell beam failure recovery
In previous meetings, a wide range of aspects related to SCell  BFR was discussed, e.g. supported scenario, BFRQ transmission, new beam identification. It is observed that majority view is to support BFR on at least the following two scenarios: SCell with DL and UL, SCell with DL only. In RAN1 #AH_1901, we also agree to deal with SCell with DL only first and try to reuse related solution to other use cases. 

Furthermore, it is the trend that SCell BFR can have some difference or modification compared with what we have in NR Rel-15. In RAN #82, it is endorsed to modify the above mentioned scenarios and not limited to solutions in NR Rel-15 [1]. 
For the second scenario: SCell with DL only, given that no UL resources are configured in such SCell, BFRQ transmission may be performed on another serving cell, e.g. PCell. Some possible indicating options are listed as below: 

· Option 1: BFRQ via PRACH transmitted in PCell
· Option 2: MAC-CE transmitted in PCell
· Option 3: PUCCH transmitted in PCell
Regarding Option 1, it brings some implementation concerns. For example, how to deal with PRACH resources for SCell BFR and PRACH resources for other purposes. It may make more complex for network to schedule PRACH resources. Also, PRACH resource overhead in PCell should be considered. 
Hence, Option 2 and Option 3 are more acceptable for indicating beam failure on SCell. However, considering latency of indicating network, Option 3 is preferred. Since Option 2 depends on whether UE is scheduled an UL grant or configured with an UL grant. It may induce some latency issue for UE to indicate beam failure on SCell. If the UE is not scheduled an UL grant, the UE needs to transmit a SR to the network on PUCCH in the end. It is preferable to indicate network SCell beam failure simply via PUCCH resource in the beginning. Furthermore, we also have an agreement for supporting using PUCCH to transmit BFRQ. Hence, we have the following proposal. 
Proposal 2: Supporting using PUCCH to transmit BFRQ for beam failure recovery on SCell, at least for SCell with DL only. 
3. Conclusion

According to the discussion mentioned above, we have the following proposals. 
Proposal 1: NR Rel-16 supports mechanisms for changing UE panel status and indicating related UE panel status. 

Proposal 2: Supporting using PUCCH to transmit BFRQ for beam failure recovery on SCell, at least for SCell with DL only. 
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