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1. Introduction
In this contribution, we discuss some aspects related to enhancements for UE-initiated/event-driven beam management. In RAN#102 meeting, RAN Plenary has agreed to a working item for MIMO phase 5 as shown in Rel-19 MIMO WID [1] as below. In the following sections, we provide some thinking and observations from our side on enhancements for UE-initiated/event-driven beam management. 
	
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The detailed objectives are as follows:
RAN1:
1. [bookmark: _Hlk145555364][bookmark: _Hlk146642115]Specify enhancement to facilitate UE-initiated/event-driven beam management for reducing overhead and/or latency, assuming the unified TCI while leveraging (as much as possible) legacy CSI measurement and reporting configuration frameworks, targeting FR2 and sTRP with intra- and inter-cell beam management
a. UL signaling content(s) (and procedure(s) as required) for UE-initiated/event-driven beam reporting facilitating fast beam switching 
b. UL signaling medium/container considering the UE-initiated/event-driven nature of the UL transmission, designed primarily for the purpose of beam reporting

2. [bookmark: _Hlk146697700]Specify CSI support for up to 128 CSI-RS ports, targeting FR1
a. Type-I codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks
b. Type-II codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks, without modifying any codebook parameter other than introducing additional values for the number of ports codebook parameter(s)
c. Extension of CRI(s)-based CSI reporting (CQI/PMI/RI calculated per CRI for ≥1 CRIs) for hybrid beamforming supporting up to a total of 128 CSI-RS ports across all resources, with up to 32 CSI-RS ports per resource, without new codebook design

3. Specify UE reporting enhancement for CJT deployments under non-ideal synchronization and backhaul, targeting FR1, both FDD and TDD 
a. Inter-TRP time misalignment and frequency/phase offset measurement and reporting, assuming legacy CSI-RS design, with stand-alone aperiodic reporting on PUSCH
 
4. Specify non-coherent UL codebook to facilitate 3-antenna-port codebook-based transmissions, without enhancement on UL full power transmission and without enhancement on SRS resource
Note: UL full power transmission mode 1 and 2 are not supported.

5. Specify enhancement for asymmetric DL sTRP/UL mTRP deployment scenarios, assuming intra-band intra-DU non-co-located mTRP scenarios, without changing existing cell definition or defining a new cell (e.g. UL-only cell), assuming the Rel-17/18 unified TCI framework and fully reusing the legacy QCL/UL spatial relation rules, targeting FR1 and FR2 
a. Two closed-loop PC adjustment states for SRS, both separate from PUSCH; and pathloss offset configurations for pathloss calculation to UL TRP(s), when the pathloss RS is from DL sTRP. 



2. Discussion
In Rel-19 MIMO, RAN1 is going to specify UE-initiated/event-driven beam management, especially for beam reporting. In legacy, if NW would like to closely monitor link or beam quality to a UE, NW needs to configure frequent or multiple time/frequency resources for UE to report periodic or semi-persistent beam report. However, it not only requires higher resources overhead for P/SP beam report, it also consumes more power assumption from UE side. Even for aperiodic beam report, NW may not realize when to trigger the aperiodic beam report in a perfect timing, since it is UE who best understands the beam quality variation. Therefore, the introduction of UE-initiated/event-driven beam reporting can relieve the awkward situation. With the assistance from UE-initiated/event-driven beam reporting, NW can update the link/beam quality for communication between the UE in a timely manner, without consuming too many resources and power consumption. 
The first step to achieve the UE-initiated/event-driven beam reporting is to define when and/or how to trigger UE to transmit a beam report. Firstly, it should be related to variation level of beam quality. For example, when beam quality is below a threshold. Here comes two questions: What is the unit of the threshold? And which beam or reference signal to measure/monitor? 
In our views, for the measuring objects, RAN1 can first discuss two options as below: 
· Option 1: UE monitor and/or measures RS quality from a pre-configured RS set from the NW; 
· Option 2: UE monitor and/or measures RS quality from QCL RS in currently using indicated TCI state or serving beam 
Then, RAN1 can discuss the unit of the threshold. One possible way is L1-RSRP. However, one may also suggest L1-SINR. 
Proposal 1: At least one of triggered conditions for UE-initiated/event-driven beam reporting is when variation of beam quality is beyond a threshold.  
Proposal 2: Selection of measured RS for triggering UE-initiated/event-driven beam reporting can start from below options: 
· Option 1: UE monitor and/or measures RS quality from a pre-configured RS set from the NW; 
· Option 2: UE monitor and/or measures RS quality from QCL RS in currently using indicated TCI state or serving beam.  
Proposal 3: Unit of the threshold for triggering UE-initiated/event-driven beam reporting is L1-RSRP.  
Another one essential part to complete UE-initiated/event-driven beam reporting is which container to accommodate the UE-initiated/event-driven beam reporting. Two possible manners are listed as below: 
· UCI manner; 
· MAC-CE manner. 
UCI manner would need discussion of which and how to configure time/frequency resource for the UCI reporting. Also, normally UCI reporting for beam report may not afford too many information payload. Hence, RAN1 also needs to discuss whether to introduce large bit-length of information payload for UE-initiated/event-driven beam report by UCI manner. On the other hand, MAC-CE reporting manner may carry more information. However, we may need to define a new MAC-CE for such use case. In our views, both manners have its advantage. From current stage, we suggest supporting both for more flexibility for UE implementation and NW scheduling. 
Proposal 4: RAN1 to discuss which options below to be the container for UE-initiated/event-driven beam reporting: 
· Option 1: UCI manner; 
· Option 2: MAC-CE manner. 
Proposal 5: Support both UCI and MAC-CE manner for containers for UE-initiated/event-driven beam reporting
In addition to triggering condition and reporting container, the contents in UE-initiated/event-driven beam reporting is also crucial and possibly complicated. The following options could be possible.
· Option 1: Only indicating variation of beam quality satisfies certain condition;  
· Option 2: Indicating beam variation and recommended candidate beam;  
· Option 3: Indicating beam variation, recommended candidate beam and other information (e.g., corresponding quality of recommended candidate beam). 
Option 1 could be basic and simple. However, it may not provide enough information for NW to determine further actions, for example, whether to indicate one new beam or trigger other signalling for beam measurement. Option 2 or 3 can provide more fertile information. Nonetheless, it requires additional RRC configuration for a pre-configured RS list. We would suggest discussing the contents in UE-initiated/event-driven beam report by using these options as baseline. 
Proposal 6: Selection of contents carried in UE-initiated/event-driven beam reporting can start from below options: 
· Option 1: Only indicating variation of beam quality satisfies certain condition; 
· Option 2: Indicating beam variation and recommended candidate beam; 
· Option 3: Indicating beam variation, recommended candidate beam and other information (e.g., corresponding quality of recommended candidate beam). 
3. Conclusion
According to the above discussion(s), we have the following observation(s) and/or proposal(s). 
Proposal 1: At least one of triggered conditions for UE-initiated/event-driven beam reporting is when variation of beam quality is beyond a threshold.  
Proposal 2: Selection of measured RS for triggering UE-initiated/event-driven beam reporting can start from below options: 
· Option 1: UE monitor and/or measures RS quality from a pre-configured RS set from the NW; 
· Option 2: UE monitor and/or measures RS quality from QCL RS in currently using indicated TCI state or serving beam.  
Proposal 3: Unit of the threshold for triggering UE-initiated/event-driven beam reporting is L1-RSRP.  
Proposal 4: RAN1 to discuss which options below to be the container for UE-initiated/event-driven beam reporting: 
· Option 1: UCI manner; 
· Option 2: MAC-CE manner. 
Proposal 5: Support both UCI and MAC-CE manner for containers for UE-initiated/event-driven beam reporting
Proposal 6: Selection of contents carried in UE-initiated/event-driven beam reporting can start from below options: 
· Option 1: Only indicating variation of beam quality satisfies certain condition; 
· Option 2: Indicating beam variation and recommended candidate beam; 
· Option 3: Indicating beam variation, recommended candidate beam and other information (e.g., corresponding quality of recommended candidate beam). 
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