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1	Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In RAN1#96bis, following agreements related to enhancements for multi-beam operations were captured in [1]. 
Agreement
In Rel-16, only introduce specification enhancement for MPUE-Assumption3
· MPUE-Assumption3: Multiple panels are implemented on a UE and multiple panels can be activated at a time but only one panel can be used for transmission.
· Note that this does not require a UE to always activate multi-panels simultaneously
· Note: UE can control the panel activation/deactivation 
· Possible use cases at least include
· (General) UL coverage enhancement for FR2 considering the UE power consumption 
· Discussion topics in Rel-16 include:
· Details on the identification for a panel and corresponding panel definition
· Any enhancement introduced in Rel-16 should take further enhancement of simultaneous transmission across multiple panels for future releases into account. 
This is a UE optional feature

Agreement
The working assumption made in RAN1#96 is confirmed
For UL beam management latency and overhead reduction, support MAC CE based spatial relation update for aperiodic SRS per resource level
· FFS: Whether this is a UE optional feature
FFS: Whether above is applicable regardless of the aperiodic SRS target use

Agreement
Simultaneous update/indication of a single spatial relation per group of PUCCH is supported by using one MAC CE 
· As a starting point, the group should correspond to all the PUCCHs in a BWP when a single active spatial relation is applied before and after activation
· If there is no consensus on the details of the grouping, only one group per BWP will be supported in Rel-16 which will correspond to all the PUCCHs in a BWP
Detailed design on the MAC CE is up to RAN2

Agreement
Support the configuration of up to 64 candidate beams for BFR by RRC signalling, without introducing additional MAC CE signalling for down-selecting a subset of beams.
· The total number of RSs for new beam identification and layer 1 RSRP measurement are part of UE capability signaling
This applies per BWP.

Working Assumption
The agreed ID (not excluding to reuse existing ID) for a panel can be used for panel-selection-based transmission of PUSCH, PUCCH and SRS, among multiple activated panels.
· FFS details, including an explicit/implicit indication of the panel, also considering beam correspondence at UE.
· FFS on whether the ID can be used for panel-specific PRACH transmission, if supported.
In this document, we discuss the some of the open issues related to multi-beam operations.
2	Discussion
In RAN1#96bis, it has been agreed to support MAC CE based spatial relation update for periodic SRS per resource level. One open issue related to this agreement is whether such enhancement is applicable all aperiodic SRS, regardless of its use.  In our understanding, the MAC-CE based spatial relation update for aperiodic SRS is supported in order to save the latency of RRC reconfiguration. This merit is applicable to all SRS regardless of the usage and therefore, it should be agreed that the agreement from last meeting is applicable regardless of the SRS usage such as either codebook or non-codebook, beam management or antenna switching. 

Proposal 1: For UL beam management latency and overhead reduction, support MAC CE based spatial relation update for aperiodic SRS per resource level regardless of SRS usage.

Then another open issue is related to the identification for panel. In RAN1#95, it has been agreed to introduce an identifier that can be associated with UL panel, where one of the main intention of introducing such identifier is to indicate panel-specific information i.e. applicable to all the beams comprised in that panel. In RAN1#96bis, a related working assumption is made that the panel ID can be used for panel-selection based transmission of PUSCH, PUCCH and SRS, among multiple activated panels. Other details are FFS. In RAN1#97, this working assumption should be agreed and at least further details related to the indication of panel should be discussed and possibly agreed.

Proposal 2: An identifier (ID), agreed in RAN1#95, (not excluding to reuse existing ID) for a panel can be used for panel-selection-based transmission of PUSCH, PUCCH and SRS, among multiple activated panels.

In RAN1-AH-1901 [2], following agreement related to this identifier was made:

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
 
In our understanding, Alt. 1 is simply a straightforward extension of NR Rel.15 where the existing SRS resource set ID can be associated with panel and considered as this new panel identifier. However, with this alternative, there is linkage only between the SRS resources and panel, but no linkage between this identifier and other reference signals and/or channels. We think that the ID for the panel should be linked with other RS as well and not just the SRS resource set. 

For this reason, we understand that Alt. 2 and Alt. 3 are also considered where more elaborate association of the new ID is shown. The distinction between Alt. 2 and Alt. 3 comes from the fact that Alt. 2 aims to directly associate the new identifier with the reference RS and circumvent the need for target RS. However, in our understanding, such detailed linkage require additional considerations and probably not necessarily needed to define this new ID. Alt. 2 and Alt. 3 could possibly be considered as a single alternative where the new ID is assigned to a RS resource set. In addition, to capture the essence of Alt. 1, a possible addition could be that the new ID that is associated with RS resource set/resource can have one-to-one mapping with SRS resource set ID. 

Regarding Alt. 4, we think that is more related to the PUCCH spatial configuration and not necessarily needed to be considered for defining the new ID. 

Based on our thinking, we believe following proposal could be a good starting point and further details could be discussed once such linkage of new ID is agreed.

Proposal 3: An identifier (ID), agreed in RAN1#95, that can be used at least for indicating panel-specific UL transmission is associated with a RS resource/resource set
· To allow possible one-to-one linkage between the new ID for panel and SRS resource set ID
· FFS the details related to other panel-specific transmission and UL beam management parameters that can be indicated by this new ID for panel

Another agreement was made in the last meeting related to the simultaneous update/indication of a single spatial relation per group of PUCCH by MAC CE. One open issue here is how the group is defined and if there is no consensus on the grouping of PUCCH, then all PUCCHs in the BWP will be simultaneously updated. In multi-TRP, there is similar discussion on-going related to PUCCH grouping, although the PUCCH group there is expected to be associated with a TRP. The related agreement from RAN1#96bis for multi-TRP is shown below:

Agreement
For TDMed PUCCH transmission within a slot for separate ACK/NACK, study following alternatives for PUCCH resource configurations: 
· Alt 1: PUCCH resource groups can be explicitly configured by the NW.
· All PUCCH resources configured within the first PUCCH resource group do not overlap in time with any PUCCH resources configured within the second PUCCH resource group, considering 
· how to support PUCCH resource groups composed with resources or resource sets
· Alt 2: PUCCH resources can be configured by the NW to ensure TDM PUCCH resources among M-TRPs 
· PUCCH resource groups are not needed.
· Alt 3: PUCCH resources configured by the NW may be overlapped among M-TRPs. 

In our understanding, there is no need to have a redundant effort in a similar direction in two different topics and if it is agreed to define PUCCH groups in multi-TRP, then similar approach could be adopted for multi-beam operations as well.

Proposal 4: If PUCCH grouping is agreed to be supported in multi-TRP, then similar approach should be adopted in multi-beam operations for simultaneous update/indication of a single spatial relation per group of PUCCH by MAC CE.

4	Conclusion 
Here we summarize the observations/proposals that have been presented in the sections above:
Proposal 1: For UL beam management latency and overhead reduction, support MAC CE based spatial relation update for aperiodic SRS per resource level regardless of SRS usage.

Proposal 2: An identifier (ID), agreed in RAN1#95, (not excluding to reuse existing ID) for a panel can be used for panel-selection-based transmission of PUSCH, PUCCH and SRS, among multiple activated panels.

Proposal 3: An identifier (ID), agreed in RAN1#95, that can be used at least for indicating panel-specific UL transmission is associated with a RS resource/resource set
· To allow possible one-to-one linkage between the new ID for panel and SRS resource set ID
· FFS the details related to other panel-specific transmission and UL beam management parameters that can be indicated by this new ID for panel
· 
[bookmark: _GoBack]Proposal 4: If PUCCH grouping is agreed to be supported in multi-TRP, then similar approach should be adopted in multi-beam operations for simultaneous update/indication of a single spatial relation per group of PUCCH by MAC CE. 
5	References
[1]	3GPP RAN1#96bis, “Chairman Notes”
[2]	3GPP RAN1-AH-1901, “Chairman Notes”
