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1. Introduction
In RAN#102 meeting, a new Rel-19 WID of ‘NR MIMO Phase 5’ was approved [1]. The detailed objectives for RAN1 are as follows. In this contribution, we mainly discuss the enhancements for UE-initiated/event-driven beam management. 
	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
0. UL signaling content(s) (and procedure(s) as required) for UE-initiated/event-driven beam reporting facilitating fast beam switching 
0. UL signaling medium/container considering the UE-initiated/event-driven nature of the UL transmission, designed primarily for the purpose of beam reporting


2. Discussion
[bookmark: _Hlk126670112]Condition to trigger UE-initiated/event-driven beam report

For UE-initiated/event-driven beam management, it should be designed for timely reporting and small overhead. To achieve it, firstly, we should discuss condition to trigger UE-initiated/event-driven beam report. Generally, there could be following two alternatives as the condition.

· Alt1: Whether event(s) configured by NW is met or not
· Alt2: UE implementation
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Figure1: High-level timeline for UE-initiated/event-driven beam report.

For Alt1, it is similar mechanism as legacy L3 measurement reporting. It would be beneficial for NW to properly determine whether beam switch should be performed or not since NW can know why the beam report is transmitted by event(s) configured. Then, legacy L3 events can be reused as baseline so that we can minimize normative work. Moreover, it would be beneficial to reuse event A3/A5 among legacy L3 events because comparison between current serving cell and neighbour cell can be performed by one event. If event A3/A5 are reused as baseline, we need to enhance some parameters (e.g., TTT, Hys, offset, etc.) for fast measurement report because it was designed for handover. For Alt2, it would be beneficial to minimize spec. impact. However, it may not be able to facilitate fast beam switching even if contents for facilitating fast beam swich are included in the beam report since NW cannot know why the beam report is transmitted and different conditions for each UE would lead to waste of report due to different understanding between gNB and UE. That would be contrary to WID. Thus, we propose

Proposal 1
· For condition to trigger UE-initiated/event-driven beam report, event(s) configured by NW is specified.
· Event A3/A5 can be reused as baseline and some parameters (e.g., TTT, Hys, offset, etc.) should be enhanced for fast measurement report.

Report contents

Based on WID, we should consider report contents 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. Thus, as in legacy gNB configured beam report, at least pairs of SSBRI/CRI as measurement RS and L1-RSRP/L1-SINR as measurement quantity should be included. Please note that cell ID information could be conveyed by SSBRI/CRI so that explicit cell ID reporting is not needed.

Proposal 2
· Support both SSB and CSI-RS based measurement/report for both intra-cell/inter-cell scenario. Support both L1-RSRP and L1-SINR based measurement/report.
· cell ID information can be conveyed by SSBRI/CRI so that explicit cell ID reporting is not needed.
· UE-initiated/event-driven beam report should contain at least pairs of SSBRI/CRI as measurement RS and L1-RSRP/L1-SINR as measurement quantity.

For NW, it would be beneficial to be able to know the measurement result of current beam even though the current beam is worse than neighbour beam since NW needs to optimize resource utilization depending on the situation of all UEs. Thus, as in Rel-18 LTM, we propose

Proposal 3
· For UE-initiated/event-driven beam report, whether serving beam is always included or not can be configurable.

For UE-initiated/event-driven beam report, it should be discussed whether the number of the report contents (i.e, pairs of SSBRI/CRI and L1-RSRP/SINR) in one report is fixed or variable. Assuming one event is configured for one CSI report configuration, different number of beams would meet the configured event depending on the situation. In the case, fixed value would lead to waste of resource or insufficient information for the network to properly determine the beam switch. For example, when one event is configured with eight beams for measurement and four beams to be reported, and it turns out three beams meet the event, it leads to waste of resource for one beam, else if one is set as the number of beams to be reported, it leads to insufficient information for the network because NW cannot know the correct situation (e.g., how many/which beams meet the event). Thus, we propose

Proposal 4
· [bookmark: _Hlk157884039]For UE-initiated/event-driven beam report, the number of beams to be reported can be variable and decided/reported by UE.
Report container

For report container, we can consider UCI and MAC CE as candidates. For UCI, we can consider reusing legacy UCI first. But if normal UCI is used, there is small difference from legacy CSI report from latency and overhead perspective. Another possibility is to reuse CG-UCI as baseline. In that case, pre-configured UL resources is needed. We see no much difference on report latency for MAC CE based report and CG-UCI based report. But the report size for CG-UCI should be fixed because NW always need to know UCI size. Thus, if the number of beams to be reported is variable, UCI does not work well or further enhancement is needed. On the other hand, MAC CE can contain variable number of beams to be reported, and more information than UCI without pre-reserved resources. Thus, we propose

Proposal 5
· For container of UE-initiated/event-driven beam report, MAC CE should be used as baseline.

Then, we should consider how to request UL grant for MAC CE of UE-initiated/event-driven beam report if there is no sufficient UL resource to carry the MAC CE for beam report. There could be following two alternatives.

· Alt1: Reuse regular PUCCH-SR resource (No enhancement)
· Alt2: Configure dedicated PUCCH-SR resource for UE-initiated/event-driven beam report

Difference between two alternatives is whether PUCCH-SR resource is configured only for UE-initiated/event-driven beam report. If PUCCH-SR resource is configured only for UE-initiated/event-driven beam report, UE can use SR resource anytime. However, PUCCH-SR resources are limited per UE and regular PUCCH-SR resource can work well. In Rel-16 BFR and Rel-17 MTRP BFR, even though dedicated PUCCH-SR is proposed by RAN1, RAN2 agrees to make one SR configuration be shared by multiple logical channels and different purposes such as BFD, MTRP BFD, LBT failure recovery, and positioning measurement gap activation/deactivation, which makes the dedicated PUCCH-SR configuration useless. Thus, we think it is not necessary to specify another dedicated PUCCH-SR resource just for UE-initiated/event-driven beam report which has to be further shared with other purposes finally. Thus, we propose

Proposal 6
· For request UL grant for MAC CE of UE-initiated/event-driven beam report, regular PUCCH-SR resource should be reused (i.e., No enhancement).
3. Conclusion
In this contribution, we discussed the enhancements for UE-initiated/event-driven beam management. Based on the discussion, we made following observations and proposals.
Proposal 1
· For condition to trigger UE-initiated/event-driven beam report, event(s) configured by NW is specified.
· Event A3/A5 can be reused as baseline and some parameters (e.g., TTT, Hys, offset, etc.) should be enhanced for fast measurement report.
Proposal 2
· Support both SSB and CSI-RS based measurement/report for both intra-cell/inter-cell scenario. Support both L1-RSRP and L1-SINR based measurement/report.
· cell ID information can be conveyed by SSBRI/CRI so that explicit cell ID reporting is not needed.
· UE-initiated/event-driven beam report should contain at least pairs of SSBRI/CRI as measurement RS and L1-RSRP/L1-SINR as measurement quantity.
Proposal 3
· For UE-initiated/event-driven beam report, whether serving beam is always included or not can be configurable.
Proposal 4
· For UE-initiated/event-driven beam report, the number of beams to be reported can be variable and decided/reported by UE.
Proposal 5
· For container of UE-initiated/event-driven beam report, MAC CE should be used as baseline.
Proposal 6
· For request UL grant for MAC CE of UE-initiated/event-driven beam report, regular PUCCH-SR resource should be reused (i.e., No enhancement).
4. Reference
[1] 3GPP RP-234007, “New WID: NR MIMO Phase 5”, RAN#102, Dec. 2023.
- 2/9 -
image1.png
Alt1

Alt2

Evaluation of event
configured by NW

[ UE implementation

Condition to trigger
UE-initiated/event-
driven beam report

Trigger UE-initiated/event-
driven beam report

Beam report
transmission

TCl state
activation/indication

Beam report
transmission

J—

TCl state
indication/activation

Timeline




