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1. Introduction 
In the RAN #102 meeting, a new Work Item entitled “NR MIMO Phase 5” with the following scope regarding UE-initiated/event-driven beam management was endorsed [1].
	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. 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 the RAN1 # 116 meeting, the following items were agreed on in the “9.2.1 Enhancements for UE-initiated/event-driven beam management " regarding baseline of event condition [2]. 
	Agreement
On UE-initiated/event-driven beam report, at least of following aspects should be included:
1. Trigger-event detection for beam reporting by UE
0. UE monitors RS to assess if a beam-reporting trigger condition has been met
0. FFS: Trigger condition for declaring beam-reporting event
…
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.
1. Further study trigger events, including the following example as a starting point
0. [bookmark: _Hlk163141747]Event-1: Quality of the current beam is worse than a certain threshold.
0. Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam. 
0. Event-3: Quality of a new beam is better than a certain threshold. 
0. 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.
0. Others are not precluded.
1. Note: Companies are encouraged to provide details on procedure (e.g. how it is used) related to their preferred event

Agreement
On UE-initiated/event-driven beam reporting, at least support L1-RSRP as a measurement quantity on SSB for intra-cell and inter-cell, and periodic CSI-RS for beam management
Notes: measurement results may be contained in the beam report and/or used as quality metric(s) to initiate/trigger the reporting.


In this contribution, we provide our views on the enhancements for UE-initiated/event-driven beam management.

2. Discussion 
2.1 Candidate trigger events
In the previous meeting, the candidates of trigger events are agreed [2]. 
	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.
1. Further study trigger events, including the following example as a starting point
2. Event-1: Quality of the current beam is worse than a certain threshold.
2. Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam. 
2. Event-3: Quality of a new beam is better than a certain threshold. 
2. 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.
2. Others are not precluded.
1. Note: Companies are encouraged to provide details on procedure (e.g. how it is used) related to their preferred event


For Event-1, it can detect the deterioration in the current beam quality, and it can be used as a trigger to switch to a new beam. Moreover, Event-1 could reduce overhead of DL RS and reporting. For example, Event-1 can be used as a trigger to send aperiodic/semi-persistent DL RS in order to find new beams. This operation enables to reduce periodic monitoring of candidate beams. To use Event-1, the NW should configure the absolute value for threshold, but it could be calculated from the communication quality to be maintained. because it is a lower bound. 

Observation 1:
Event-1 can use as a trigger to switch beam and send aperiodic/semi-persistent DL RS in order to find new beams while reducing overhead of periodic DL RS.

Event-2 can detect the change of preferred beam(s), and this information is useful for triggering beam switching. Furthermore, Event-2 only use the relative threshold on beam quality between the current beam and new beam(s). This relative threshold is easier to set compared to the absolute one used in the other events. 

Observation 2:
Event-2 can use as a trigger for beam switching and its threshold is easier to set compared to the absolute one used in the other events. 

For Event-3 and Event-4, these events require to configure the absolute threshold for new beam quality. However, the absolute threshold is difficult to calculate because it depends on the condition between the gNB and the UE. 
From the above discussion, we propose the following: 

Proposal 1: On UE-initiated/event-driven beam reporting, regarding trigger-event detection for beam reporting, support Event-1 and Event-2.
3. Event-1: Quality of the current beam is worse than a certain threshold.
3. Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam. 


2.2 Contents of beam reporting
From the last meeting, the contents of beam reporting have been discussed [3]. 
	Priority for RAN1#116bis
	
	Issue
	Topics

	1
	Trigger-event detection
	Down-selection from candidate trigger event(s), e.g., from Event 1~4, etc. 

	2
	
	Quality metrics, e.g., L1-RSRP, and whether/how to specify filtering operation.

	3
	
	RS configuration, e.g., implicit/explicit manner under a given trigger event

	4
	UL signaling content(s)
	Details on report format of ‘DL RS resource indicator and L1-RSRP’, e.g., #. beam(s) to be reported and L1-RSRP format, depend on the trigger event.

	5
	
	Additional content(s), e.g., L1-SINR

	6
	UL signaling medium/container
	Clarify and harmonize the procedure of ‘MAC-CE vs UCI’ + ‘UL resource request/notification/pre-configuration’

	7
	Other procedure as required
	Cross-carrier, activation-latency reduction, etc


 


Considering trigger events, each event has different target of measurement and threshold, and it can be used for different purpose (e.g., trigger for beam measurement and beam switching). Therefore, the information to be included in the beam report may change depending on the event triggered. Moreover, since additional resources are configured in addition to those for regular beam reports, the amount of reporting should be kept to a minimum from the perspective of resource efficiency. Therefore, we proposed the following: 

Proposal 2:
In event-driven beam reporting, the content included in the report should be changed depending on the event triggered. 


2.3 Beam activation reduction
Even though UE-initiated/event-driven beam reporting can reduce the overhead and latency of beam reporting, but there is still latency between beam reporting and beam switching. In the legacy procedure, to apply new beam to the UE, UE have to perform TCI state activation through MAC CE or indication through DCI. Especially, the latency corresponding to beam activation may result non-negligible delay in overall beam management. Furthermore, there is a limit to the number of TCI states that can be activated in the same time, and this issue becomes more serious in scenarios where it is necessary to frequently switch TCI states, such as when the UE is moving at high speeds. Therefore, we propose the following:

Proposal 3:
UE-initiated/event-driven beam management can include enhancements for fast beam switching with beam activation/indication latency reduction. 


3 Conclusion
In this contribution, we showed our views on the enhancements for UE-initiated/event-driven beam management. Based on above discussions, we have the following observations and proposals:

Observation 1:
Event-1 can use as a trigger to switch beam and send aperiodic/semi-persistent DL RS in order to find new beams while reducing overhead of periodic DL RS.

Observation 2:
Event-2 can use as a trigger for beam switching and its threshold is easier to set compared to the absolute one used in the other events. 

Proposal 1: On UE-initiated/event-driven beam reporting, regarding trigger-event detection for beam reporting, support Event-1 and Event-2.
3. Event-1: Quality of the current beam is worse than a certain threshold.
3. Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam.

Proposal 2:
In event-driven beam reporting, the content included in the report should be changed depending on the event triggered. 

Proposal 3:
UE-initiated/event-driven beam management can include enhancements for fast beam switching with beam activation/indication latency reduction. 
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