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Background
At RAN#86, a new work item on “Further enhancements on MIMO for NR” was agreed. For enhancement on multi-beam operations, the following objectives were agreed [1].
	1. 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)
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 share our initial views on enhancement of multi-beam operation for UE equipped with multi-panel operation.

Discussion
UL multi-beam operation with multiple panels
In Rel-16, the MPE related issues have been discussed and the following agreements/conclusions were made.
RAN1#97:
	Agreement
Down-select in RAN1#98 from the following options for beam management enhancements:
· Alt1. Support UE to report CRI/SSBRI where the CRI/SSBRI refers to a preferred spatial relation RS for UL transmission
· FFS: Whether to support SRI in addition to CRI/SSBRI
· FFS on details of the reporting configuration (e.g. separate or joint reporting with existing DL beam reporting, introduction of new information from UE such as MPR)
· Alt2. Support SRI field in the DCI can be used to indicate multiple SRS resources and UE’s autonomous selection of one SRS resource for PUSCH beam determination out of the multiple
· Alt3: Reuse Rel-15 beam specific PHR reporting to determine beam-specific MPE impact transparently, i.e., by difference value between Pc,max (which is calculated based on P-MPR) and the required transmission power.
· FFS: Enhancement on UL beam configuration for virtual PHR. 
· Alt4: No enhancements considering MPE issues in Rel-16 RAN1 specifications. It is up to UE implementation in conjunction to RAN4 specification support.
If no consensus in RAN1#98, no further discussion in RAN1.



RAN1#98
	Conclusion
On the issue of beam management enhancements to address MPE, there is no consensus in RAN1 to introduce additional specification support in RAN1. No further discussion for Rel-16 from RAN1 perspective.



In Rel-16 discussions, there was no consensus to introduce specification support of MPE related issues. In our perspective, the agreements in RAN1#97 is a starting point to discuss this issue to support UL beam selection for UEs equipped with multiple panels in Rel-17. 
Proposal 1: RAN1 should discuss agreements in RAN1#97 for UE as a starting point.

As an use case of multi-panel UE, to avoid the impact of MPE, the dense Rx point deployment including heterogeneous network is important. Figure 1 shows one example of the deployment scenario.
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	Figure 1 An example of deployment scenario



For example, a UE panel #1 transmits UL signals to a Rx point covering macro coverage and a UE panel #2 transmits UL signals to a Rx point within a macro coverage. In this case, even if UL coverage loss due to the MPE occurs, another panel can be used. For this purpose, Rx point specific enhancement (e.g. power control) is needed.
Proposal 2: Rx point specific enhancement should be introduced.

Conclusion
In this contribution, we have the following proposals:
Proposal 1: RAN1 should discuss agreements in RAN1#97 for UE as a starting point.
Proposal 2: Rx point specific enhancement should be introduced.
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