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1	Introduction 
During RAN#102, a new WID for Rel-19 MIMO enhancements was approved [1], including an objective of the WI on UE-initiated/event-driven beam management as follows:
1. [bookmark: _Hlk145555364]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

In this contribution, we discuss issues related to UE-initiated beam management, focusing on trigger events, reporting configurations, report contents, and UL signalling medium.
2	Discussions
2.1 Reporting configuration and trigger event
In Rel-18, multiple CSI reporting configurations can be configured. Similarly, to support different measurement RS, and/or different reporting configuration types (e.g. periodic/aperiodic/semi-persistent), and/or reporting contents, and/or different trigger events, multiple reporting configurations for UE-initiated/event-driven beam reporting are preferred as well. 
Proposal 1: Support multiple configurations for UE-initiated/event-driven beam reporting.
At RAN1#116, four events were agreed for study as a starting point, including
· Event-1: Quality of the current beam is worse than a certain threshold.
· Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam. 
· Event-3: Quality of a new beam is better than a certain threshold. 
· Event-4: Quality of the current beam is worse than a threshold 1, and quality of at least one new beam is better than a threshold 2.
Event 1 to 4 can be applied to different scenarios. Event-1 can be used to inform gNB that the quality of current beam is not good enough so that beam switching should be performed. Both event-2 and event-3 are for the measurement of new beams, and the corresponding report provides gNB at least one preferred beam. Compared to event-2, event-3 has more flexibility since gNB can determine by itself if the configured RS(s) for measurement includes the current beam or not. For event-4, different thresholds are used for the current beam and a new beam, providing more gNB implementation flexibility than event-2 for comparison between the current beam and a new beam. Considering complex propagation conditions and diverse user requirements, it is beneficial to support more than one trigger events in UE-initiated beam management, and which trigger event(s) is used can be up to gNB implementation.
Proposal 2: Support multiple trigger events. 
In one reporting configuration for UE-initiated/event-driven beam reporting, the associated trigger event(s) needs further study, e.g. whether one or multiple trigger events can be supported in a reporting configuration? The following two main mechanisms can be considered. 
- Opt-1: a reporting configuration associated with only one trigger event;
- Opt-2: a reporting configuration associated with one or multiple trigger events. 
For Opt-1, it is convenient for gNB to configure a reporting configuration of a trigger event. Different reporting configurations can be associated with different trigger events. However, for Opt-2, more than one trigger events can be associated to one reporting configuration, thus UE-initiated/event-driven beam reporting is transmitted if any of the trigger events satisfies, which benefits in less reporting configurations compared with Opt-1. 
Proposal 3: Study the following two options:
- Opt-1: a reporting configuration associated with only one trigger event;
- Opt-2: a reporting configuration associated with one or multiple trigger events. 
2.2 UL signalling content
For UL signalling content of UE-initiated beam reporting, it is agreed that L1-RSRP and DL RS resource indicator are supported. Issues on format of L1-RSRP are to be discussed in this subsection.
An open issue is regarding the format of L1-RSRP, e.g. absolute and/or differential L1-RSPR. In Rel-18, the absolute L1-RSRP is quantized to 7-bit values while a 4-bit value is used to represent a quantized differential L1-RSPR. From our point of view, the determination of L1-RSRP format highly relates to which trigger event(s) can be supported. For example, for Event-1/-3/-4, differential LI-RSRP may be preferred, which represents the difference between a reference value and the measured L1-RSRP of the new beam or the current beam. The reference value can be a certain threshold in Event-1/-3, the threshold 2 in Event-4, or a threshold value better than the current beam. However, for Event-2, based on differential LI-RSRP, gNB can still not know if the new beam is sufficiently good for reliable communications. In this case, absolute L1-RSRP may be more suitable. Besides, how many beams can be reported in a single report needs to be taken into account as well. If more than one beams are reported, for Event-2, differential L1-RSRP can be considered for overhead reduction. A differential L1-RSRP value of a beam can be reported together with an absolute L1-RSRP value of a beam with the largest L1-RSRP, which is used as the reference for calculating the differential L1-RSRP. 
Proposal 4: Discuss L1-RSRP format, e.g., absolute and/or differential value, based on the outcome of discussions on the supported trigger event(s).
2.3 UL signaling medium/container
At RAN1 #116, MAC-CE and UCI have been agreed as two candidates for UL signalling medium for UE-initiated/event-driven beam reporting. How to obtain UL resource(s) for the beam report needs to be considered as well, such as:
- Method-A: UE requesting UL resource(s) for the beam report
- Method-B: UE notifying transmission of beam report
- Method-C: gNB preconfigured resources
For Method-C, resources pre-configured by gNB can be used as UL signalling medium/container, for example, configured grant PUSCH, UL resources for periodic/semi-persistent CSI report, etc. UE initiates a beam report on a pre-configured UL resource which is later than the time when the trigger event is satisfied. As gNB can’t know which resource is actually used by UE beforehand, a large number of UL resources may need to be preconfigured. Hence, high overhead on UL resources is expected in Method-C. 
Method-A can be used for UE-initiated/event-driven beam reporting via MAC CE. Once a trigger event is satisfied, a signalling is needed to request for UL resources to carry the MAC CE. In existing system, UE can request UL resources by sending scheduling request (SR). It is feasible to reuse SR operation for UE-initiated beam reporting. In this case, UE sends SR when a trigger event is satisfied, then reports the MAC CE for UE-initiated/event-driven beam report on the UL resources scheduled by gNB. Apparently, the overhead on UL resources is lower than Method-C. 
Method-B can be used for UE-initiated/event-driven beam reporting via UCI. In this case, gNB may configure periodic UL resources to UE, however, a notification of the transmission of beam report can resolve the issue of resource waste. Once a trigger event is satisfied, UE transmits a signaling to notify the transmission of the beam report in the following occasion(s) of the configured UL resource(s), or to notify which occasion(s) of the configured UL resource(s) is used. By doing this, gNB is able to know on which occasion(s) the report is transmitted, so that resource utilization efficiency can be improved. Alternatively, the notification can indicate the following transmission occasion(s) not used for beam report, or indicate which occasion(s) is not used for beam report. In this case, gNB can schedule the unoccupied resources for other transmissions or for other UEs. Note that a response from gNB to the notification may not be needed, timely report can be guaranteed with appropriate UL resources. 
Proposal 5: Support one or both of the following aspects:
· UE requesting UL resource(s) for the beam report;
· UE notifying transmission of beam report.
3	Conclusion
In this contribution, our views on issues related to Rel-19 UE-initiated beam management are discussed. The following proposals are provided:
Proposal 1: Support multiple configurations for UE-initiated/event-driven beam reporting.
Proposal 2: Support multiple trigger events.
Proposal 3: Study the following two options:
- Opt-1: a reporting configuration associated with only one trigger event;
- Opt-2: a reporting configuration associated with one or multiple trigger events.
Proposal 4: Discuss L1-RSRP format, e.g., absolute and/or differential value, based on the outcome of discussions on the supported trigger event(s).
Proposal 5: Support one or both of the following aspects:
· UE requesting UL resource(s) for the beam report;
· UE notifying transmission of beam report.
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