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Introduction
In RAN#92e, revised WID of further enhancements on MIMO for NR have been approved [1]. The objective includes:
· Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1:
a. Identify and specify features to facilitate more efficient (lower latency and overhead) DL/UL beam management to support higher intra- and L1/L2-centric inter-cell mobility and/or a larger number of configured TCI states:
i. Common beam for data and control transmission/reception for DL and UL, especially for intra-band CA
ii. Unified TCI framework for DL and UL beam indication
iii. Enhancement on signaling mechanisms for the above features to improve latency and efficiency with more usage of dynamic control signaling (as opposed to RRC)
iv. For inter-cell beam management, a UE can transmit to or receive from only a single cell (i.e. serving cell does not change when beam selection is done). This includes L1-only measurement/reporting (i.e. no L3 impact) and beam indication associated with cell(s) with any Physical Cell ID(s) 
1. The beam indication is based on Rel-17 unified TCI framework
2. The same beam measurement/reporting mechanism will be reused for inter-cell mTRP
3. This work shall only consider intra-DU and intra-frequency cases
b. Identify and specify features to facilitate UL beam selection for UEs equipped with multiple panels, considering UL coverage loss mitigation due to MPE, based on UL beam indication with the unified TCI framework for UL fast panel selection 
In this contribution, we will discuss the enhancement on multi-beam operation including inter-cell beam management and UE-initiated panel activation and selection.

Inter-cell beam management
In RAN1#106_e, the following agreements related to L1-based beam indication were reached [2].
	Agreement
Confirm the following working assumption with revision in RED
On Rel.17 beam indication enhancements for L1/L2-centric inter-cell beam management mobility, support the following:
· Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) 
· FFS (to be decided in RAN1#106-e): Whether this also applies to PDSCH/PUSCH associated with UE-dedicated CORESETs only or additional target channels (e.g. UE-dedicated PDCCH/PUCCH) 
· FFS: Whether the above is supported only for joint TCI, or both joint TCI and separate DL/UL TCI (including that, if separate DL/UL TCI is supported, the DL TCI and UL TCI associated with a same cell) 
· FFS: Whether to support activation of TCI states for more than one cells simultaneously
· FFS: Whether down-selection between MAC-CE only based and MAC-CE+DCI-based beam indication scheme is necessary
· The DL QCL and UL spatial relation rules already agreed for intra-cell scenario 
· Already agreed up to RAN1#106-e day2
· FFS: The use of SSB associated with a physical cell ID different from that of the serving cell as an indirect QCL reference for UE-dedicated PDSCH 
· FFS (to be decided in RAN1#106-e): Whether this also applies to UE-dedicated PDCCH 
· Note: When RS X is an indirect QCL reference of a target channel, there exists at least one other source signal on the QCL chain between RS X and the target channel
· FFS (to be decided in RAN1#106-e): Whether SSB associated with a physical cell ID different from that of the serving cell can also be used as a direct QCL reference (source RS) for UE-dedicated PDCCH/PDSCH




In the previous meeting, it was agreed to extend Rel-17 beam indication mechanism as well as DL QCL and UL spatial relation rules from intra-cell scenario to inter-cell scenario. This includes the support of MAC-CE-based and/or DCI-base TCI state activation for inter-cell beam management. A leftover issue is whether to support the activation of TCI states for more than one cells simultaneously. In our view, simultaneous activation of TCI states for more than one cells is beneficial for reducing signalling latency and overhead. Also, Rel-16 mechanism for simultaneous TCI states activation for multiple CCs can be regarded as a starting point.
Proposal 1: On Rel-17 beam indication enhancements for L1/L2-centric inter-cell beam management mobility, support activation of TCI states for more than one cells simultaneously.

UE-initiated panel activation and selection
In RAN1#106_e, the following agreements related to UE-initiated panel activation and selection were reached [2].
	Agreement
On Rel.17 enhancements to facilitate UE -initiated panel activation and selection, down select or modify from the following two schemes in RAN1#106bis-e:
· Scheme 1: 
· A panel entity corresponds to a reported CSI-RS and/or SSB resource index in a beam reporting instance (i.e. Opt1-1 per RAN1#104-bis-e agreement) 
· The correspondence between a panel entity and a reported CSI-RS and/or SSB resource index is informed to NW
· FFS: Detailed design of how to inform the correspondence to NW 
· Note: the correspondence between a CSI-RS and/or SSB resource index and a panel entity is determined by the UE (analogous to Rel-15/16)
· Support UE reporting of maximum number of SRS ports and coherence type for each panel entity as a UE capability
· Support multiple codebook -based SRS resource sets with different maximum number of SRS ports
· The indicated SRI is based on the SRS resources corresponding to one SRS resource set, where the SRS resource set should be aligned with the UE capability for the panel entity 
· Scheme 2: 
· Support UE reporting one of the following (to be down selected in RAN1#106bis-e): 
· Opt1. A list of supported UL ranks (number of UL transmission layers) 
· Opt2. A list of supported number of SRS antenna ports
· Opt3. A list of coherence types (as in Rel-15) indicating a subset of ports
· The NW configures an association between an rank index and rank/number of SRS antenna ports/coherence type
· Include at least one of the index, the maximum UL rank or SRS antenna ports or coherence type corresponding to a reported SSBRI/CRI in a beam reporting instance 
· FFS : timeline to apply above result in the beam report instance
· Support multiple codebook-based SRS resource sets with different number of SRS antenna ports
· The indicated SRI is based on the SRS resources corresponding to one SRS resource set, where the SRS resource set should be aligned with the UE reported info corresponding to the index



For UE-initiated panel activation and selection, two schemes were provided and were agreed to down-select or modify in the next meeting. For Scheme 1, a panel entity can be associated with CSI report and the association is reported to gNB for more efficient scheduling. In comparison with Scheme 1, Scheme 2 is more restrictive. Scheme 2 is targeting for the case that UE panels correspond to different UE capability in terms of UL ranks, SRS antenna ports and coherence type. However, if UE panels correspond to the same UE capability, no improvement can be expected from Scheme 2 in comparison with Rel-15/16 scheme. This means that gNB cannot exploit UE panel information in this case. Also, Scheme 2 provides panel related information in a very implicit manner which is not suitable to possible extension in future release. Therefore, in comparison with Scheme 2, Scheme 1 is more preferable.
Proposal 2: For the down-selection or modification on Rel-17 enhancements to facilitate UE-initiated panel activation and selection, support Scheme 1.


Conclusions
In this contribution, we discussed the enhancements on multi-beam operation and the corresponding proposals are listed as follows.
Proposal 1: On Rel-17 beam indication enhancements for L1/L2-centric inter-cell beam management mobility, support activation of TCI states for more than one cells simultaneously.
Proposal 2: For the down-selection or modification on Rel-17 enhancements to facilitate UE-initiated panel activation and selection, support Scheme 1.
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