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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 previous RAN1#116 meeting [2], framework of UE initiated beam management were discussed and agreed. In this contribution, we present our further views on details to facilitate UE initiated beam management.
UE initiated beam management
Trigger-event
2.1.1 Down-selection on trigger event(s)
As agreed in RAN1#116 meeting [2], regarding trigger-event detection for beam reporting, at least four candidate definitions were captured for further study in RAN1.
	Agreement
On UE-initiated/event-driven beam reporting, regarding trigger-event detection for beam reporting, RAN1 further study at least the following aspects: quality metrics, event-definition and threshold.
· Further study trigger events, including the following example as a starting point
· 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.
· Others are not precluded.
· Note: Companies are encouraged to provide details on procedure (e.g. how it is used) related to their preferred event


As discussion of the content of UE initiated beam reporting depends on the definition of UE trigger events. To converge discussion of the content of UE initiated beam reporting, it is reasonable to first have down-selection on the definition of UE trigger events. Among the four candidates, we prefer event-1 with quality of the current beam worse than a certain threshold for down-scoping. As it is known, 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. However, with UE report event-1 as an early reminder, 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. Therefore, event-1 as one simple and direct way to facilitate latency reduction for BFD is our first preference.
Proposal 1 : At least Event-1: Quality of the current beam is worse than a certain threshold should be supported for UE initiated beam management.

2.1.2 RS configuration 
Given that event-1 would be supported as triggering event for UE initiated beam management, potential procedures of UE initiated beam management for DL and UL are illustrated in Figure 1 and Figure 2, respectively. In both scenarios, an explicit manner under a given trigger event for both UL and DL are supported regarding RS configuration.
To be specific, in Figure 1, a UE first sends a request of triggering information by UCI or MAC CE. The triggering information contains at least indication of recommended AP CSI-RS for beam sweeping based on event ID which the UE detected. If it is sent by UCI, one activated CSI-AperiodicTriggerStates associating with one AP CSI-RS resource set should be included. If it is sent by MAC CE, the recommended CSI-AperiodicTriggerState regardless of activated or non-activated can be included. Upon the reception of UCI/MAC CE, a gNB may respond by a scheduling DCI to trigger corresponding AP CSI-RS based beam sweeping and beam reporting if any. 
[image: ]
Figure 1. Procedure of UE-initiated DL beam sweeping.
Proposal 2 : The following procedure of UE-initiated DL beam sweeping should be considered.
· When a UE detects triggering event, the UE sends a request for Ap-CSI-RS triggering via UCI or MAC CE.
· If a NW receives the trigger sent by the UE, the NW sends DCI to trigger Ap-CSI-RS based measurement and/or report as response to the request by the UE.

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 or MAC CE 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.
[image: ]
Figure 2. Procedure of UE-initiated UL beam sweeping.
Proposal 3 : The following procedure of UE-initiated UL beam sweeping should be considered.
· When a UE detects triggering event, the UE sends request of Ap-SRS transmission via UCI or MAC CE.
· If a NW receives the request of Ap-SRS sent by the UE, the NW sends the confirmation of Ap-SRS transmission as recommended. After that, UE sends corresponding UL Ap-SRS.

	UL signaling content for UE-initiated beam reporting
After the definition of UE triggering event, to minimize further implementation, at least legacy contents of beam report should be reused as UE-initiated beam reporting content. More specifically, absolute and differential value of RSRP/SINR together with CRI/SSBRI or direct indication of TCI state shown in Table. 1 should be supported for UE-initiated beam reporting.
Table. 1. Content of UE-initiated beam reporting
	CSI report number
	CSI fields

	CSI report #n
	CRI or SSBRI #1 in TCI state/TCI state #1  

	
	CRI or SSBRI #2 in TCI state/TCI state #2 

	
	CRI or SSBRI #3 in TCI state/TCI state #3 

	
	CRI or SSBRI #4 in TCI state/TCI state #4 

	
	RSRP/SINR #1

	
	Differential RSRP/SINR #2

	
	Differential RSRP/SINR #3

	
	Differential RSRP/SINR #4



Proposal 4 :  At least legacy contents of beam report should be supported for UE initiated beam reporting.

UL signaling medium/container
Regarding UL signaling container for UE initiated beam report, we think legacy AP CSI-RS measurement report mechanism can work well also for UE initiated beam reporting. Therefore, we prefer to reuse legacy mechanism as much as possible to minimize spec impact. To be specific, as shown in Figure 1, a UE event for AP CSI-RS triggering is reported by UCI/MAC CE. A gNB may schedule DCI with triggering state ID to trigger AP CSI-RS measurement as NW response. The scheduling DCI contains triggering state ID associated to AP CSI report, resource configuration, and slot offset indication by TDRA field. AP CSI-RS measurement would be reported, accordingly.

Proposal 5 : Support reusing legacy mechanism similar to AP CSI-RS measurement report for UE initiated beam report as much as possible. 

Conclusions
Finally, allow us to repeat our proposals to draw attention.
Proposal 1 : At least Event-1: Quality of the current beam is worse than a certain threshold should be supported for UE initiated beam management.
Proposal 2 : The following procedure of UE-initiated DL beam sweeping should be considered.
· When a UE detects triggering event, the UE sends a request for Ap-CSI-RS triggering via UCI or MAC CE.
· If a NW receives the trigger sent by the UE, the NW sends DCI to trigger Ap-CSI-RS based measurement and/or report as response to the request by the UE.
Proposal 3 : The following procedure of UE-initiated UL beam sweeping should be considered.
· When a UE detects triggering event, the UE sends request of Ap-SRS transmission via UCI or MAC CE.
· If a NW receives the request of Ap-SRS sent by the UE, the NW sends the confirmation of Ap-SRS transmission as recommended. After that, UE sends corresponding UL Ap-SRS.
Proposal 4 : At least legacy contents of beam report should be supported for UE initiated beam reporting.
Proposal 5 : Support reusing legacy mechanism similar to AP CSI-RS measurement report for UE initiated beam report as much as possible.

Reference
[1] RP-234007, New WID: NR MIMO Phase 5. 3GPP RANP#102 meeting.
[2] Draft Report of 3GPP TSG RAN WG1 #116 v0.3.0 	(Athens, Greece, February 26th - March 1st, 2024).
image1.emf
UE detects L1 

BM event

UCI or MAC CE 

to trigger Ap-

CSI-RS

NW triggers Ap-

CSI-RS as UE 

recommended

Repetition 

ON

Repetition 

Off

UE beam 

reporting, if 

needed


image2.emf
UE detects L1 

BM event

UCI or MAC CE 

to request Ap-

SRS

NW confirms Ap-

SRS as UE 

recommended

UL SRS 

beam 

sweeping

Beam updating


