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Introduction
In RANP#102 meeting, a new WID with further enhancement on MIMO had been approved [1]. Among them, aiming at timely beam reports yet with reduced reporting overhead, UE-initiated/event-driven beam management was specified as followings.
	RAN1:
1. 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. [bookmark: _Hlk157680907]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 present our further views on detailed design to facilitate UE initiated beam management (UEIBM).
UE initiated beam management
Trigger-event
As agreed in RAN1#116-bis meeting [2], regarding trigger-event detection for beam reporting, following events were captured for further study.
	Agreement
On UE-initiated/event-driven beam reporting, further study the following trigger events: 
· Event-1: Quality of the current beam is worse than a certain threshold.
· 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-5: Absolute value of the difference between the quality of the current beam and the quality of at least one new beam is lower than a threshold.
· Event-6: When the current beam is not in the best K>1 beams (out of configured beams for measurement and reporting).
· Event-7a: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the RS derived from the activated TCI state with the worst quality.
· Event-7b: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the RS derived from the activated TCI state with the best quality.
· Event-8: Quality of M>1 new beams, such as L1-RSRP, become a threshold value better than the current beam.
· Event-9: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the configured reference RS (can be SSB or CSI-RS).




Among all candidates on event definition, we prefer event-1 (quality of the current beam worse than a certain threshold) for down-scoping. One potential scenario for event-1 is fast beam failure recovery for DL and fast SRS beam sweeping for UL. As it is known for DL, when the quality of current beam becomes poor, beam failure detection (BFD) and further beam failure recovery (BFR) for new beam indication would be occurred. In legacy BFD procedure, multiple measurements on BFD RS are required to declare BFD and to trigger BFR for beam switching. Although this mechanism with multiple measurements can avoid ping pong effect compared to single measurement, it causes large latency due to multiple measurements. On the other hand, by using event-1 for UEIBM, beam switching and new beam indication with AP CSI-RS measurement could be triggered in advance, which would be beneficial for latency reduction of the BFD thereafter the latency of UE initiated beam management. It is similar for fast SRS beam sweeping in UL. Therefore, event-1 is our first preference as it is simple and direct way to facilitate latency reduction for BFD.
Proposal 1 : Event-1: Quality of the current beam is worse than a certain threshold should be supported for UE initiated beam management.

	UL signaling content for UE-initiated beam reporting
In previous RAN1#116-bis meeting [2], beam report transmission procedure for UEIBM is agreed with following two modes.
	[bookmark: _Hlk165987338]Agreement
On beam report transmission procedure for UE-initiated/event-driven beam reporting, following modes are supported:
· [bookmark: OLE_LINK25]Mode A (dynamically scheduling UCI by gNB):
· Step 1: UE transmits a first PUCCH (one-bit/multi-bit) to request a resource for a second UL channel to carry beam report
· FFS: Request format, e.g., SR or a new UCI type.
· Step 2: UE detects the DCI format to indicate a resource for a second UL channel to carry beam report. 
· Step 3: Beam report is transmitted in second UL channel.
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· This mode is basic UE capability (i.e. all UE supporting UE-initiated/event-driven beam reporting should support this feature).
· No new DCI format is introduced.
· Mode B (UCI in pre-configured resource(s) for second UL channel):
· Step 1: UE transmits a first PUCCH (one-bit/multi-bit) notifying a second UL channel to carry beam report
· FFS: Notification format, e.g., SR or a new UCI type.
· Step 2: UE transmits the beam report in the second UL channel. 
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· The notification in Step1 is in a separate reporting instance from the beam report in Step 2. 
FFS: Whether UE receives acknowledge information with response to each step for all modes
For above procedures, cross-CC beam reporting is supported for both modes.
· FFS: Details.




In Step 1 of both Modes, UE needs first to transmit a PUCCH for resource request or notification. The format of this request or notification is FFS whether SR or new UCI type is applied. In this section, we would like to present our view on it.
Given that event-1 would be supported as triggering event for UE initiated beam management to facilitate DL fast BFR and UL beam sweeping, potential procedures for both scenarios can be illustrated in Figure 1 and Figure 2, respectively.
To be specific, in Figure 1, a UE first sends a request/notification of triggering information by UCI. The triggering information contains at least indication of recommended AP CSI-RS for beam sweeping based on event ID which the UE detected. With UCI the format for this request/notification, one activated CSI-AperiodicTriggerStates associating with one AP CSI-RS resource set should be included. Upon the reception of UCI, a gNB may respond by a scheduling DCI to trigger corresponding AP CSI-RS based beam sweeping and beam reporting if any.
[bookmark: _Hlk165987039][image: ]
Figure 1. Procedure of UE-initiated DL beam sweeping.
Proposal 2 : Regarding the request/notification format in Step 1 of both Modes, UCI with at least one activated CSI-AperiodicTriggerStates associating to one AP CSI-RS resource set should be supported for DL UEIBM.

Similar to UE-initiated DL beam sweeping by AP CSI-RS, UE-initiated UL beam sweeping by AP SRS can also be considered. The potential procedure is shown in Figure 2, when a UE detects that SRS transmission beam may not be applicable or reliable, the UE could send a request for AP SRS transmission by parameter aperiodicSRS-ResourceTrigger in UCI for UL beam sweeping. As response, a gNB sends indication of AP SRS transmission which the UE recommended. With the acknowledgement from gNB, UE then transmits corresponding AP SRS for UL beam sweeping.
[bookmark: _Hlk165987114][image: ]
Figure 2. Procedure of UE-initiated UL beam sweeping.
Proposal 3 : Regarding the request/notification format in Step 1 for both Modes, UCI with at least parameter aperiodicSRS-ResourceTrigger should be supported for UL UEIBM.

Conclusions
Finally, allow us to repeat our proposals to draw attention.
Proposal 1 : Event-1: Quality of the current beam is worse than a certain threshold should be supported for UE initiated beam management.
Proposal 2 : Regarding the request/notification format in Step 1 of both Modes, UCI with at least one activated CSI-AperiodicTriggerStates associating to one AP CSI-RS resource set should be supported for DL UEIBM.
Proposal 3 : Regarding the request/notification format in Step 1 for both Modes, UCI with at least parameter aperiodicSRS-ResourceTrigger should be supported for UL UEIBM.
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