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Introduction
In RAN1-98 meeting, the following agreements were reached for multi-beam operation [1]
Agreement
· For SCell BFR, support maximum number of RS for new beam identification per BWP to be 64.
· The range of threshold for SCell new beam identification is based on range specified in RSRP-Range.

Agreement
For SCell with both UL and DL, at least reuse the same BFRQ procedure as SCell with DL only.
· Note: Whether to support CBRA/CFRA based BFRQ for both scenarios is a separate issue.
· Note: At least from RAN1 perspective, there is no need for introducing restrictions on MAC CE transmission for BFR in Rel-16 
· FFS: Whether PUCCH-BFR can be configured on SCells

Agreement
Support PUCCH-BFR to be configured by either one of PUCCH format 0 and PUCCH format 1
· FFS: details when PUCCH-BFR transmission is to be made in the same slot with other uplink signal(s).

Conclusion
· The details on MAC CE for BFR, and whether to transmit a MAC CE to carry BFRQ information for 1 SCell or multiple SCells is up to RAN2
· RAN1 identified that beam failure on multiple SCells can occur simultaneously but have not reached consensus on how often this occurs
Agreement
Include the above conclusion as part of LS to RAN2. 

Agreement
For latency/overhead reduction across multiple CCs/BWPs, support single MAC-CE to activate at least the same set of PDSCH TCI state IDs for multiple CCs/BWPs
· Example 1: Reuse Rel-15 MAC-CE to activate same set of TCI state IDs for all active BWPs in same band or cell group(s) on FR2
· Support of this mode can be indicated by UE capability
· To operate in this mode, UE may expect the same QCL-TypeD RS is configured for same TCI state ID for all BWPs in each band or cell group(s)
· For activation MAC-CE received on any active BWP in a band or cell group(s), indicated activated TCI state IDs will be applied to every active BWP in that band or cell group(s)
· Example 2: Reuse Rel-15 MAC-CE to activate one set of TCI state IDs (including both QCL Type-A and Type-D RSs) for an active BWP of the CC indicated by the MAC-CE to be applied to all active BWPs in same band or cell group(s) on FR2
· Note: The QCL Type A RS(s) applied to each CC/BWP is that corresponding to the same resource ID(s) indicated by the TCI state IDs 
· FFS: operation/signaling details including the possibility to activate different sets of PDSCH TCI state IDs for multiple CCs/BWPs
· Note: QCL type-A comes from the BWP where the TCI state is applied

Conclusion
From RAN1 perspective, the response after UE transmits PUCCH-BFR can be a normal uplink grant with C-RNTI/MCS-C-RNTI
· No RAN1 spec impact

Agreement
Send an LS to RAN2 suggesting higher priority for SCell BFR MAC CE than at least UL data, and to have a higher priority for SCell step 1 PUCCH than normal SR
· To be included as part of LS to RAN2
In this contribution, we discuss about the potential enhancements on multi-beam operation.  
Beam failure recovery for SCell 
In last RAN1 meetings, it was agreed that two steps procedure will be used for SCell beam failure recovery. In step1, PUCCH-BFR will be used to indicate there is a Scell(s) with beam failure. PUCCH-BFR can be configured by either one of PUCCH format 0 and PUCCH format 1. After receiving PUCCH-BFR, gNB will transmit a normal UL grant for PUSCH resource allocation to the UE. Then in step 2, UE transmits a MAC CE to indicate the SCell ID with beam failure and the new beam ID if exists. This procedure is almost same as the procedure with normal PUCCH-SR and UL grant. And in last meeting, it was agreed to send an LS to RAN2 to suggest higher priority for SCell BFR MAC CE than at least UL data, and to have a higher priority for SCell step 1 PUCCH than normal SR. In order to realize such different priority, it is better to configure different PUCCH resource for PUCCH-BFR and PUCCH-SR. If PUCCH resource for PUCCH-BFR and PUCCH-SR collisions, PUCCH resource for PUCCH-BFR will be configured with higher priority. And if the PUCCH resource for PUCCH-BFR is not configured, UE can use PUCCH resource for PUCCH-SR to request PUSCH resource and transmit the SCell BFR MAC CE with higher priority than UL data.
Proposal 1: Dedicated PUCCH resource for PUCCH-BFR should be configured. If not, PUCCH resource for PUCCH-SR should be used to request PUSCH for SCell BFR MAC CE transmission.
MAC-CE activation of PDSCH TCI state IDs for multiple CCs/BWPs
In order to reduce latency and signaling overhead across multiple CCs/BWPs, it was agreed in last RAN1 meeting that support single MAC-CE to activate at least the same set of PDSCH TCI state IDs for multiple CCs/BWPs. With this assumption, there are some special cases in which the set of PDSCH TCI states is not clear for the UE. For example, during the procedure of SCell beam failure, PCell beam failure, PSCell handover, etc.
When there is a SCell with beam failure, if beam failure of other serving cells on this band do not occur, which set of PDSCH TCI states of other serving cells will be used during the time between the SCell beam failure recovery and new MAC CE? It means that after the SCell beam failure recovery, new PDCCH TCI state will be used for the recovery SCell and PDSCH TCI states need to be updated too. It is possible that gNB will configure beam measurement on the recovery SCell and send new MAC CE to activate new set of PDSCH TCI states. Thus during the time between SCell recovery and new MAC CE activation, whether the recovery SCell continue to use the old set of PDSCH TCI states or not? Whether other serving cells continue to use the old set of PDSCH TCI states or not? It need to be discussed and define the UE behavior in these cases.
Proposal 2: It need to be discussed on the UE assumption of PDSCH TCI states set in some special cases, such as SCell or PCell beam failure.
In addition, since PDSCH TCI state set can be activated by a same MAC CE for multiple CCs/BWPs, it is unnecessary to perform beam measurement on all CCs/BWPs. UE can be configured to perform beam measurement on only one CC/BWP and then to apply same PDSCH TCI state set for multiple CCs/BWPs. Same to PDSCH TCI states, it is also better to activate PDCCH TCI state by a same MAC CE for multiple CCs/BWPs. In this case, when beam failure on multiple SCells occur simultaneously, it is sufficient for UE to indicate the new beam ID for only one SCell to reduce the signaling overhead and latency. 
TRP/panel beam failure detection
It was agreed that to support multiple-PDCCH based multi-TRP/panel transmission with intra-cell (same cell ID) and inter-cell (different Cell IDs), following RRC configuration can be used to link multiple PDCCH/PDSCH pairs with multiple TRPs
· one CORESET in a “PDCCH-config” corresponds to one TRP 
With such configuration, it is easy to know which CORESET(s) corresponds to which TRP. In this case, it is straightforward to configure different PDCCH beams for beam failure detection for different TRP. Thus, UE can detect beam failure of each TRP/panel independently. Currently, in my understanding, the definition of SCell beam failure is that PDCCH beams of all TRP(s)/panel(s). So, is it necessary to define TRP/panel beam failure when PDCCH beams fail of one TRP/panel? If gNB has the information of TRP/panel beam failure, it can reconfigure PDCCH beams on this TRP/panel, which can improve the spectrum efficiency. And gNB can also stop to use this TRP/panel if no new PDCCH beams can be used, thus UE can stop reception by a corresponding panel and to reduce power consumption. 
Proposal 3: We need to consider TRP/panel beam failure detection and report.
Conclusion
In this contribution, we discuss about the potential enhancements on multi-beam operation. Based on above discusses, we provide the following proposals.
Proposal 1: Dedicated PUCCH resource for PUCCH-BFR should be configured. If not, PUCCH resource for PUCCH-SR should be used to request PUSCH for SCell BFR MAC CE transmission.
Proposal 2: It need to be discussed on the UE assumption of PDSCH TCI states set in some special cases, such as SCell or PCell beam failure.
Proposal 3: We need to consider TRP/panel beam failure detection and report.
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