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1. Introduction
In this contribution, we discuss some remaining open issues for multiple beam operation, including enhancements on  beam management and SCell beam failure recovery. In previous RAN1 meeting [1], we have the following related agreements. 
	RAN1 #98bis

Agreement
Confirm the working assumption made in RAN1#97, with the following updates.
For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, the following configuration options for the group are supported:
· At least up to two groups per BWP.
· FFS: Details on configuring the groups including whether to use implicit method or explicit method
· For example, each corresponding to different TRP/panel, at least for multi-TRP/panel case
· Another example, each corresponding to different active spatial relation at least for single TRP case
· If there is no consensus to support more than two groups within RAN1#98bis, only up to two groups will be supported in Rel-16
· Note: the terminology of “group” may or may not be in specifications.

Agreement
At least for the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE, explicit higher layer signalling on PUCCH resource grouping is supported.
· Signalling details are up to RAN2

Agreement
For the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE,
· Support up to 4 groups per BWP.


Working Assumption
The default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC is determined by
· Default TCI state or QCL assumption of PDSCH, i.e.,
· in case when CORESET(s) are configured on the CC, the CORESET with the lowest ID in the most recent monitored downlink slot, or 
· in case when any CORESETs are not configured on the CC, the activated TCI state with the lowest ID applicable to PDSCH in the active DL-BWP of the CC
· Above applies at least for UEs supporting beam correspondence
· Above applies at least for the single TRP case
· FFS: Details on UE behavior in the absence of the activated TCI state
· FFS: Details on default spatial relation in multicarrier scenario
· FFS: Details on which RS to use for pathloss measurement
· FFS: Details on how to handle this issue in case pathloss RSs are configured

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.

Agreement
· When PUCCH-BFR collides with SRS, the SRS should be dropped

Agreement
For eMBB, when PUCCH-BFR collides with other PUCCH that does not carry SR, reuse the dropping/multiplexing rule specified in Rel-15 for collision handling between SR and other PUCCH except the case when PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1
· FFS: When PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1




2. Discussion
2.1 Enhancements on beam management
In last meeting, we confirmed the working assumption for simultaneous update for a group of PUCCH resource via a single MAC-CE. We also agreed that the maximum number of groups could be 4 per BWP. One leftover question for this enhancement is how to implement the “grouping”. In last meeting, we agreed that PUCCH resource grouping for this purpose is achieved by explicit higher layer signalling. However, what remains uncertain is how the explicit higher layer signalling is done: by RRC signalling or MAC-CE indication. 
In following email discussion, it seems a RRC configured group ID could be accepted by companies. And there are three possible ways on how the PUCCH group ID to be configured/associated with PUCCH resource, which are shown as follows: 
· per UL BWP, 
· per PUCCH resource, 
· per PUCCH spatial relation. 
In our view, we are fine with per UL BWP and per PUCCH resource. In details, we prefer to approve the PUCCH resource way, which is more flexible and intuitive. Regarding per PUCCH spatial relation based grouping, we feel that it seems not an explicit grouping. Hence, we have the proposal as below. 
Proposal 1: For the simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE, support to configure an ID for PUCCH resource grouping per PUCCH resource. 
In FR2, it is possible that a dedicated PUCCH resource/SRS in a serving cell is not configured with spatial relation. Under this situation, we had a working assumption in last meeting that a default spatial relation is applied to transmit the dedicated  PUCCH resource/SRS, which is derived from the TCI state/QCL assumption for PDSCH reception when scheduling offset is below timeDurationForQCL. 
For now, this working assumption only applies for the case that no pathloss RS is configured for the dedicated PUCCH resource/SRS either. However, we believe even when pathloss RS is configured, the default TCI state/QCL assumption could also provide the spatial relation for UE to transmit the dedicated PUCCH resource/SRS. Furthermore, it is better to adopt a common solution for a single issue to save SPEC impact and effort. In the last meeting for this working item, it is also important that we could save time for other important issues. Furthermore, we also support confirming the working assumption. 
Proposal 2: Confirm the working assumption for determining the default spatial relation for a dedicated-PUCCH/SRS for a CC in FR2 when no pathloss RSs are configured by RRC 
Proposal 3: For determining default spatial relation for a dedicated-PUCCH/SRS for a CC in FR2, default TCI state or QCL assumption of PDSCH is used no matter whether or not pathloss RSs are configured for the dedicated-PUCCH/SRS. 
In Rel-15, when a PUSCH is scheduled by a DCI format 0_0 in a serving cell, where at least one dedicated PUCCH resource(s) in the serving cell is configured with spatial relation, UE applies the spatial relation of the lowest-ID PUCCH resource with spatial relation configured. Unfortunately, it is forbidden scheduling a DCI format 0_0 in a serving cell, where no dedicated PUCCH resource(s) in the serving cell is configured with spatial relation. 
Since we already have a tool for UE to transmit a dedicated PUCCH resource/SRS without configured spatial relation, we feel it is natural and necessary to extend the use case to PUSCH transmission scheduled by DCI format 0_0. With introducing the behaviour, network’s flexibility on scheduling is increased. So, we propose as the following. 
Proposal 4: Support a default spatial relation for a PUSCH scheduled by DCI format 0_0 in a serving cell without configuring dedicated PUCCH resources with spatial relation, where the default spatial relation is determined in the same way as that for dedicated PUCCH/SRS without spatial relation configured. 

2.2 SCell beam failure recovery 
For SCell BFR, it seems we do not have many issues to handle in RAN1 #99. Previously, we agreed that only one PUCCH resource is configured per PUCCH group. For non-DC case, UE may be configured with two PUCCH group. One open issue is whether UE can be configured up to two PUCCH-BFR, which correspond to two PUCCH group separately. If it does, how to select the PUCCH-BFR to acquire UL resource for delivering BFRQ via MAC-CE. Or a simplest way is to restrict the number of PUCCH-BFR to be one under this case. 
The alternatives on the table are listed as below: 
· 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
We think Alt 2 is the best choice to pick up. We feel hard seeing benefits from the other alternatives. In our view, PUCCH-BFR is just one special case of SR configuration, and requesting for BFR could be seen as one kind of logical channel. In legacy behavior, one logical channel is linked with at most one SR configuration. Hence, we support Alt 2 in this issue, which seems well aligned with SR design principle. 
Proposal 5: For non-DC case, support Alt 2: up to 1 PUCCH-BFR resource for a BWP can be configured per UE. 
Another one open issue for PUCCH-BFR is how to handle collision with other UL channel and RS. In last meeting, we discussed most of collision cases and the dropping/multiplexing rule are basically following Rel-15 behaviours. One left case is when PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1. Since PUCCH-BFR is for acquiring UL resources for delivering recovery message, corresponding priority should be higher than HARQ-ACK. 
Proposal 6: For eMBB, when PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1, HARQ-ACK based on PUCCH format 1 is dropped. 

3. Conclusion
According to the discussion mentioned above, we have the following proposals. 
Proposal 1: For the simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE, support to configure an ID for PUCCH resource grouping per PUCCH resource. 
Proposal 2: Confirm the working assumption for determining the default spatial relation for a dedicated-PUCCH/SRS for a CC in FR2 when no pathloss RSs are configured by RRC 
Proposal 3: For determining default spatial relation for a dedicated-PUCCH/SRS for a CC in FR2, default TCI state or QCL assumption of PDSCH is used no matter whether or not pathloss RSs are configured for the dedicated-PUCCH/SRS. 
Proposal 4: Support a default spatial relation for a PUSCH scheduled by DCI format 0_0 in a serving cell without configuring dedicated PUCCH resources with spatial relation, where the default spatial relation is determined in the same way as that for dedicated PUCCH/SRS without spatial relation configured. 
Proposal 5: For non-DC case, support Alt 2: up to 1 PUCCH-BFR resource for a BWP can be configured per UE. 
Proposal 6: For eMBB, when PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1, HARQ-ACK based on PUCCH format 1 is dropped. 
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