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Introduction 
In RAN1#116 [1], the followings were agreed to specify the working scope more clearly for UE-initiated/event-driven beam management:
	[bookmark: _Hlk146642115][bookmark: OLE_LINK11]Agreement
[bookmark: OLE_LINK140]On UE-initiated/event-driven beam report, at least of following aspects should be included:
· [bookmark: OLE_LINK137]Trigger-event detection for beam reporting by UE
· UE monitors RS to assess if a beam-reporting trigger condition has been met
·  FFS: Trigger condition for declaring beam-reporting event
· Beam-report transmission by UE
· [bookmark: OLE_LINK138]Signaling contents in the beam report
· Down-selection one or more options (strive for one) between the following options as signaling medium/container for beam report transmission
· MAC-CE
· UCI
· Others are not precluded.
On UE-initiated/event-driven beam report, the following aspects may be included:
· UE requesting UL resource(s) for the beam report
· UE notifying transmission of beam report
· gNB preconfigured resources
Other procedure(s) as required 


According to the above agreement and the objectives in WID [2], we show our view for the following aspects in this contribution:   
· [bookmark: OLE_LINK144][bookmark: OLE_LINK141][bookmark: OLE_LINK142][bookmark: OLE_LINK13][bookmark: OLE_LINK139][bookmark: OLE_LINK143]Trigger-event detection of UE-initiated/event-driven (UEI/ED) beam reporting
· [bookmark: OLE_LINK146][bookmark: OLE_LINK97]Signalling content in UE-initiated/event-driven (UEI/ED) beam report 
· UL medium/container and procedure for UE-initiated/event-driven (UEI/ED) beam reporting
· [bookmark: OLE_LINK147]Other procedure enhancement

Discussion
[bookmark: OLE_LINK119][bookmark: OLE_LINK160][bookmark: OLE_LINK20][bookmark: OLE_LINK15]Trigger-event detection of UEI/ED beam reporting
[bookmark: OLE_LINK8]In RAN1#116, RAN1 agreed on four examples as the starting point for studying the trigger-event detection, where the examples are referred to the legacy RRC-level measurement reporting for mobility evaluation: 
	Agreement
[bookmark: OLE_LINK150]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


[bookmark: OLE_LINK145][bookmark: OLE_LINK9][bookmark: OLE_LINK22][bookmark: OLE_LINK24]Typically, an event implies or associates with a certain NW action after the beam report is received. For example, the event by comparing the qualities between new beam(s) and current beam(s) (e.g., Event-2) could imply the need of beam switch or TCI state list updating, if triggered. Hence, to justify what is assumed NW action first is essential for event study. Moreover, it is better to focus on event that meets the key intention of UE-initiated/event-driven beam management. In our view, Event-2 can be considered as the starting point, which can timely identify the need of beam switching from the current beam to a new beam. Regarding the events based on absolute value(s) of current/new beam, more discussion to clarify the assumed NW action is needed. And we could be open to the other event if the use case is well justified. 
[bookmark: OLE_LINK12][bookmark: OLE_LINK34]Observation 1: Event-2 is a good starting point, which can appropriately identify new beam(s) for beam switching.
[bookmark: OLE_LINK152][bookmark: OLE_LINK67][bookmark: OLE_LINK23][bookmark: OLE_LINK17]Two use cases of Event-2 should be considered. One is serving beam switching, where a UE triggers the beam reporting when observing a new beam becomes better than the serving beam (e.g., the indicated TCI state). Moreover, Event-2 can be useful to identify new beam(s) for active TCI state list updating as well, as the second use case. The timely detection of the new beam(s) for active TCI state list is also essential for fast beam switching since active TCI states are those beams to be used for beam switching., If NW can timely update the new beam(s) to active TCI state list, such that the latency of beam switching based on active TCI state list can be shorten. In practice, NW usually relies on UE measurement reporting to select active TCI state(s). And legacy periodic beam reporting could keep NW be aware of whether active TCI state list should be updated, but such periodical reporting leads to high reporting overhead. By UEI/ED beam reporting with Event-2, the UE triggers a beam report only if detecting inactive TCI state(s) becomes better than active TCI state(s), to inform NW that current active TCI state list is outdated.  
[bookmark: OLE_LINK164]Two above use cases should be supported in Event-2, the corresponding detail (e.g., corresponding triggering condition, RS configuration for new/current beam and quality metric, etc.) are summarized in the below table: 
	Use case for Event 2
	Use Case 1: Serving beam switching 
	Use Case 2: Active TCI state list update

	[bookmark: OLE_LINK155]RS determination for current beam 
	· [bookmark: OLE_LINK158][bookmark: OLE_LINK157]Implicit manner: QCL-typeD source RS of the indicated TCI state
	· Implicit manner: QCL-typeD source RS(s) of the active TCI state(s)

	RS determination for new beam
	· [bookmark: OLE_LINK159][bookmark: OLE_LINK108]Implicit manner: QCL-typeD source RS(s) of the configured TCI state(s)
· [bookmark: OLE_LINK111][bookmark: OLE_LINK42]Explicit manner: An RS set associated with corresponding reporting configuration
	· Implicit manner: QCL-typeD source RS(s) of the inactive TCI state(s)
· Explicit manner: An RS set associated with the corresponding reporting configuration

	[bookmark: OLE_LINK6]Quality metric
	· L1-RSRP
	· L1-RSRP

	Threshold
	· [bookmark: OLE_LINK161]NW-configured
	· NW-configured


· [bookmark: OLE_LINK16][bookmark: OLE_LINK4][bookmark: OLE_LINK2][bookmark: OLE_LINK82]RS determination of current beam: Generally, the measurement RS of current beam(s) can be implicitly derived since each event clearly maps to a certain use case. For Use Case 1 (serving beam switching), it is straightforward to derive the measurement RS from the QCL-typeD source RS of the indicated TCI state; while on Event-2b for detection of active TCI state list update, the measure RS(s) of current beam is derived from QCL-typeD source RS of activated TCI state(s).
· [bookmark: OLE_LINK74][bookmark: OLE_LINK5][bookmark: OLE_LINK87][bookmark: OLE_LINK84][bookmark: OLE_LINK110]RS determination of new beam: Implicit manner or explicit manner is feasible. For Use Case 1 (serving beam switching) or Use Case 2 (active TCI state list update), the measurement RS(s) of the new beam(s) could be either implicitly derived from the QCL-typeD source RS(s) of the configured/inactive TCI state(s) or explicitly provided in the corresponding reporting configuration.
· [bookmark: OLE_LINK31][bookmark: OLE_LINK7][bookmark: OLE_LINK78]Quality metric: According to two use cases we identified, support of L1-RSRP as quality metric is sufficient. In addition, regarding filtering operation for L1-RSRP, the filtering operation is helpful to eliminate error reporting caused by measurement error. However, we don’t see the need of NW-configured/controlled filtering operation because it could be well handled by UE implementation as legacy. 
· [bookmark: OLE_LINK41]Threshold: Since event is designed to inform that some further NW action may be needed, it is reasonable to let NW define the threshold by explicit configuration, and RRC configuration should be sufficient.
[bookmark: OLE_LINK73][bookmark: OLE_LINK35][bookmark: OLE_LINK77]Observation 1: Event-2 can be used to detect (1) the new beam for serving beam switching or (2) new beam(s) for active TCI state list update.
[bookmark: OLE_LINK107]Proposal 1: On trigger event for UE-initiated/event-driven beam reporting, support Event-2 for the following two use cases:
· [bookmark: OLE_LINK79][bookmark: OLE_LINK88]Event 2a (serving beam switching): New beam(s) becomes a threshold better than the serving beam
· [bookmark: OLE_LINK83][bookmark: OLE_LINK106]RS for current beam is implicitly derived from the QCL-typeD source RS of the indicated TCI state 
· [bookmark: OLE_LINK117][bookmark: OLE_LINK105]RS(s) for new beam(s) is implicitly derived from theQCL-typeD source RS(s) of the configured TCI state(s) or explicitly provided by an RS set associated the corresponding reporting configuration
· Quality metric is L1-RSRP
· The threshold is RRC provided in the corresponding reporting configuration
· Event 2b (active TCI state list update): Inactive TCI state(s) becomes a threshold better than the active TCI state(s)
· RS(s) for current beam(s) is implicitly derived from the QCL-typeD source RS(s) of the active TCI state(s) 
· [bookmark: OLE_LINK30]RS(s) for new beam(s) is implicitly derived from the QCL-typeD source RS(s) of the inactive TCI state(s) or explicitly provided by an RS set associated with the corresponding reporting configuration
· Quality metric is L1-RSRP
· The threshold is RRC provided in the corresponding reporting configuration
[bookmark: OLE_LINK28]Observation 2: Regarding filtering operation for L1 quality, NW-configured/controlled filtering operation may be not needed, because it could be well handled by UE implementation as legacy.
[bookmark: OLE_LINK29]Proposal 2: On quality metric of trigger event detection for UE-initiated/event driven beam reporting, not support NW-configured filtering operation. 

[bookmark: OLE_LINK121][bookmark: OLE_LINK114][bookmark: OLE_LINK26]Signalling content of UEI/ED beam report
[bookmark: OLE_LINK50][bookmark: OLE_LINK10]In RAN1#116, RAN1 had the following agreement on support of DL RS resource indicator and L1-RSRP, and reporting of DL RS resource indicator only, L1-RSRP only or both is further discussed: 
	Agreement
On UE-initiated/event-driven beam reporting, regarding signalling content(s), at least support DL RS resource indicator and L1-RSRP 
· FFS: Study and decide whether additional contents can be supported.
· FFS: L1-RSRP format, e.g., absolute and/or differential value.
· Note: Above does not imply to preclude discussion on L1-RSRP filtering.
· The actual reported content depends on the triggering event
· Support of one or multiple events will be discussed separately 


For design of signalling content, the essential issue is what is useful/required information to NW for a certain event, and we study this issue from the following aspects:
· [bookmark: OLE_LINK55][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK21]Event-specific or unified signalling content: From our study on the use cases of events, we identify two use cases (i.e., serving beam switching and active TCI state list updating) and further propose corresponding events (i.e., Event-2a and Event-2b). If multiple events are introduced, whether to have event-specific content (e.g., reporting of DL RS ID/L1-RSRP only or reporting of both DL RS ID and L1-RSRP) should be discussed. In our understanding, event-specific content may be needed if multiple events are designed for different purposes. For example, one event is for monitoring the quality on only one certain beam, then reporting on quality only may be sufficient. While the other event is for searching at least one satisfied beam based on quality evaluation, then reporting on DL RS ID and L1-RSRP is required. According to Event-2a and Event-2b, these two events can have the same signalling content since they are used to detect at least one satisfied beam based on quality evaluation. For each reported beam for Event-2a/2b, both DL RS ID and the corresponding L1-RSRP should be reported. 
· [bookmark: OLE_LINK32][bookmark: OLE_LINK1][bookmark: OLE_LINK39][bookmark: OLE_LINK3][bookmark: OLE_LINK14][bookmark: OLE_LINK61]Number of the reported beam(s): To leverage legacy CSI reporting framework as much as possible, fixed number of reported beam(s) is preferred, although it is possible that number of satisfied beam(s) is inconstant in different triggering instances. It should be noticed that beam reporting with fixed number of reported beams still could achieve variable number of satisfied beams. For instance, according to NW configuration of fixed number of reported beams in each UEI/ED beam report, UE includes the current beam(s) and the satisfied beam (s) first. If there has still have quota for reporting, UE furthers add some suggested beams(s) to fill up the beam report. No additional indicator is needed in the beam report to inform which reported beam(s) really triggers the event since NW can use the reported L1-RSRP values to differentiate them.
[bookmark: OLE_LINK40][bookmark: OLE_LINK49]Furthermore, if multiple events are supported, indication of which event is triggered in UEI/ED beam reporting is necessary. In our view, reporting of CSI reporting configuration ID is a straightforward solution, instead of introducing the event ID. We think it is reasonable that different events should be configured in different CSI-ReportConfig configurations, since NW could have different the measurement RS configurations for different events. If each configured event has a specific CSI-ReportConfig configuration, then NW could identify the event by CSI reporting configuration ID. 
[bookmark: OLE_LINK45]Observation 3: If multiple events are designed for the same purpose, then even-specific content is not needed.
[bookmark: OLE_LINK33][bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK75]Proposal 3: On signalling content for UE-initiated/event driven beam reporting, support a fixed reporting format with  reported beams in a reporting instance, where  is configured by RRC in the corresponding reporting configuration
· [bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK76] reported beams contain at least one current beam and at least one new beam (satisfies the event condition)
· If number of current beam(s) and new beam(s) is less than , UE reports other suggested beam(s) that doesn’t satisfies the event condition
· [bookmark: OLE_LINK38]For each reported beam, the corresponding DL RS source ID (or TCI state ID) and L1-RSRP are reported
· CSI reporting configuration ID is reported if multiple events can be triggered simultaneously

[bookmark: OLE_LINK44][bookmark: OLE_LINK116][bookmark: OLE_LINK51][bookmark: OLE_LINK57][bookmark: OLE_LINK96][bookmark: OLE_LINK27][bookmark: OLE_LINK47]UL medium/container and procedure for UEI/ED beam reporting
In RAN1#116, RAN1 had the following agreement on UL medium/container and procedure for UEI/ED beam reporting: 
	Agreement
On UE-initiated/event-driven beam report, at least of following aspects should be included:
· Trigger-event detection for beam reporting by UE
· UE monitors RS to assess if a beam-reporting trigger condition has been met
·  FFS: Trigger condition for declaring beam-reporting event
· Beam-report transmission by UE
· Signaling contents in the beam report
· Down-selection one or more options (strive for one) between the following options as signaling medium/container for beam report transmission
· MAC-CE
· UCI
· Others are not precluded.
On UE-initiated/event-driven beam report, the following aspects may be included:
· UE requesting UL resource(s) for the beam report
· UE notifying transmission of beam report
· gNB preconfigured resources
Other procedure(s) as required


Furthermore, in the pre-meeting offline discussion [3], the potential solution for MAC-CE based reporting and UCI-based reporting are summarized as follows: 
	[bookmark: OLE_LINK58]Proposal 3.1: On beam report transmission procedure for UE-initiated/event-driven beam reporting, further study at least of the following aspects for beam report transmission:
· Option-1 (MAC-CE): 
· Step 1: UE transmits a SR for requesting UL-SCH resources, if trigger event occurs.
· Step 2: UE detects the DCI format for UL grant. 
· Step 3: The beam report is carried by MAC CE in a new transmission of PUSCH.
· Note: Step-1 and Step-2 can be skipped if UL-SCH resource is available for new transmission, and above do NOT imply to update the legacy procedure of MAC-CE. 
· Note: The MAC-CE can be carried in dynamically scheduled or semi-static configured resource.
· [bookmark: OLE_LINK60][bookmark: OLE_LINK25]Option-2 (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
· Option-3 (UCI in pre-configured resource(s) for second UL channel):
· [bookmark: OLE_LINK54]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. 
· Option-4b (UCI in pre-configured resource not dedicated for UEI beam report):
· Step 1: UE transmits the beam report in the pre-configured resource (e.g., notification is a part of beam report, like two-part UCI, where Part-1 is to indicate the information of Part-2, Part-2 is to carry beam report), if trigger event occurs. 
· Note: The two-part UCI is carried on a same PUCCH or on a same PUSCH.
Note: Whether UE receives acknowledge information with response to each step for all options. 


[bookmark: OLE_LINK52][bookmark: OLE_LINK53]For the medium/container of UEI/ED beam reporting, we observe only one clear advantage of MAC-CE over UCI is the flexibility of signalling content. Compared to MAC-CE based reporting, if UCI-based reporting would like to achieve variable payload size in different reporting instances, additional spec effort on dynamic indication for payload size before reporting is expected. However, we don’t see the strong motivation for support of variable payload size, such that we slightly prefer to use the UCI as legacy. 
[bookmark: OLE_LINK56]On transmission procedure of UEI/ED beam reporting, there is usually a trade-off between reporting latency and resource overhead. In our understanding, reporting on pre-configuration resources with pre-notification (i.e., Option-3) could break the trade-off to enjoy both low reporting latency and high resource efficiency. Moreover, those pre-configured resource for UEI/ED beam reporting could be shared with multiple UEs for further improving resource efficiency. When pre-configured resource(s) are shared among multiple UEs, NW needs to address the collision issue once there are multiple UEs sending the first channels to notify the same pre-configured resource for the second channel, as illustrated in the below figure. In the case, with Option-2, the NW can additionally allocate dynamic scheduling resources to resolve that, as illustrated in Figure 1. Hence, we further consider combination of Option-2 and Option-3 to regard Option-2 as the fallback solution, if the UE is not allowed to transmit the beam report on the pre-configured resource. 
[image: ]
Figure 1. Illustration of combined procedure of Option-2 and Option-3
[bookmark: OLE_LINK70][bookmark: OLE_LINK46]Observation 4: For UCI-based reporting, Option-3 has lower reporting latency, but NW may need to handle collision on the second channel among multiple UEs.
[bookmark: OLE_LINK66][bookmark: OLE_LINK68][bookmark: OLE_LINK63][bookmark: OLE_LINK62][bookmark: OLE_LINK64][bookmark: OLE_LINK65]Meanwhile, considering the transmission of UEI/ED beam reporting may fail, when the UE shall stop or re-transmit the beam reporting, after the UEI/ED beam reporting is sent, should be studied. For one potential solution that is up to NW handling, after a UEI/ED beam report is sent, the UE resets the triggering event evaluation and consider the UEI/ED beam reporting is completed anyway. When the transmission of the UEI/ED beam report is failed, NW could trigger the re-transmission of beam reporting by DCI indication (e.g., DG-PUSCH for re-transmission). However, if NW isn’t aware of when the UE will transmit the beam report, then the re-transmission will not be performed. This issue may happen in Option-3 if the first channel for pre-notification is missing at NW, but it can be resolved by introducing the NW response for the first channel. For the other potential solution which relies on NW response for beam reporting. After a UEI/ED beam report is sent, UE resets the triggering event evaluation and consider the UEI/ED beam reporting is completed if receiving the NW response indicating acknowledge within the certain duration. If the UE doesn’t receive the NW response indicating acknowledge within the certain duration, then UE can re-transmit the UEI/ED beam reporting. This solution requires to introduce the NW response for the UL transmission.
[bookmark: OLE_LINK69]Observation 5: Considering the transmission of UEI/ED beam reporting may fail, when the UE shall stop or re-transmit the beam reporting, after the UEI/ED beam reporting is sent, should be studied.
[bookmark: OLE_LINK154]Proposal 4: On beam report transmission procedure for UE-initiated/event-driven beam reporting, support both Option-2 and Option-3
· Option-2 (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
· Option-3 (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
· FFS: How to support combination of Option-2 and Option-3 
· FFS: UE procedure to stop/continue reporting in the next reporting instance, after the UE reports in the current reporting instance
[bookmark: OLE_LINK122][bookmark: OLE_LINK118]Enhancement for activation latency: UE-assisted TCI state activation
[bookmark: OLE_LINK94][bookmark: OLE_LINK148][bookmark: OLE_LINK136]In our contribution for RAN1#116 meeting [4], we show the analysis of beam switch legacy and realize that activation latency can be further improved by UE reporting of which beam/TCI state has been synchronized. Referring to legacy requirement of TCI state activation for known TCI state, defined in RAN4 specification (TS38.133), the UE is required to receive the first SSB corresponding to a target TCI state after NW activation command if the target TCI state is not in the active TCI state list. In fact, for activating the TCI state which the UE has synchronized with, the additional SSB reception after activation command is unnecessary.
[bookmark: OLE_LINK166][bookmark: OLE_LINK151]The timeline for activating a synchronized TCI state is illustrated in Figure 2. Once the UE sends a UEI/ED reporting to report a beam/TCI state is synchronized, UE would keep the TCI state synchronized until it sends another UE-initiated beam report. Then, if NW decides to activate the TCI state which has been reported as “synchronized”, the TCI state activation will be completed without SSB reportion after activation command. Compared to the legacy procedure, UE reporting of synchronized beam(s)/TCI state(s) is beneficial for activation latency reduction to save at most 20ms latency. 
[bookmark: OLE_LINK48][bookmark: OLE_LINK131][bookmark: OLE_LINK132]Observation 6: If UE could report which beam/TCI state has been synchronized in a beam report, that is beneficial for beam activation delay reduction to let NW be aware of that those synchronized TCI state will be applicable immediately after NW activation command take effects without the additional SSB reception.
[image: ]
[bookmark: OLE_LINK43]Figure 2. Illustration of timeline for activating a synchronized TCI state in proposed procedure and in legacy procedure
[bookmark: OLE_LINK153][bookmark: OLE_LINK162][bookmark: OLE_LINK163]Regarding how to provide NW which beam/TCI state(s) is synchronized via UEI/ED beam reporting, there are two potential solutions. Alternative-1 is that the UE explicitly indicates one-bit indicator (e.g., synchronization state) for each reported beam, and Alternative-2 is that NW considers that the satisfied beam(s) reported in UEI/ED reporting is “synchronized”. Alternative-1 provides more information to report synchronized or unsynchronized beam/TCI state but needs the additional field for indication, while Alternative-2 doesn’t require the additional field in beam reporting but just allow to report the satisfied beam which is also synchronized. In our view, two alternatives are feasible and fine with us. 
[bookmark: OLE_LINK59][bookmark: OLE_LINK175][bookmark: OLE_LINK174][bookmark: OLE_LINK173]Proposal 5: On UE-initiated/event-driven beam management, if the RS in a target TCI state or QCLed to the target TCI state is reported as synchronized in a UEI/ED beam reporting, after receiving the activation command to activate the target TCI state, the UE can receive PDCCH/PDSCH with the target TCI state without the first SSB reception for the target TCI state after the activation command 
· [bookmark: OLE_LINK172]On how to inform a reported RS is synchronized via UEI/ED beam reporting, down select one of the following alternatives:
· Alt 1: UE indicates one-bit indicator for each reported RS in the beam report
· Alt 2: The reported RS satisfying the event condition of the UEI/ED beam reporting should be “synchronized”
Conclusion
Based on the discussion in the previous sections, we made the following proposals and observations:
Trigger-event detection of UEI/ED beam reporting
Observation 1: Event-2 can be used to detect (1) the new beam for serving beam switching or (2) new beam(s) for active TCI state list update.
Observation 2: Regarding filtering operation for L1 quality, NW-configured/controlled filtering operation may be not needed, because it could be well handled by UE implementation as legacy.
Proposal 1: On trigger event for UE-initiated/event-driven beam reporting, support Event-2 for the following two use cases:
1. Event 2a (serving beam switching): New beam(s) becomes a threshold better than the serving beam
7. RS for current beam is implicitly derived from the QCL-typeD source RS of the indicated TCI state 
7. RS(s) for new beam(s) is implicitly derived from theQCL-typeD source RS(s) of the configured TCI state(s) or explicitly provided by an RS set associated the corresponding reporting configuration
7. Quality metric is L1-RSRP
7. The threshold is RRC provided in the corresponding reporting configuration
1. Event 2b (active TCI state list update): Inactive TCI state(s) becomes a threshold better than the active TCI state(s)
8. RS(s) for current beam(s) is implicitly derived from the QCL-typeD source RS(s) of the active TCI state(s) 
8. RS(s) for new beam(s) is implicitly derived from the QCL-typeD source RS(s) of the inactive TCI state(s) or explicitly provided by an RS set associated with the corresponding reporting configuration
8. Quality metric is L1-RSRP
8. The threshold is RRC provided in the corresponding reporting configuration
Proposal 2: On quality metric of trigger event detection for UE-initiated/event driven beam reporting, not support NW-configured filtering operation. 
Signaling content of UEI/ED beam report
Observation 3: If multiple events are designed under the same concept, then even-specific content is not needed.
Proposal 3: On signalling content for UE-initiated/event driven beam reporting, support a fixed reporting format with  reported beams in a reporting instance, where  is configured by RRC in the corresponding reporting configuration
·  reported beams contain at least one current beam and at least one new beam (satisfies the event condition)
· If number of current beam(s) and new beam(s) is less than , UE reports other suggested beam(s) that doesn’t satisfies the event condition
· For each reported beam, the corresponding DL RS source ID (or TCI state ID) and L1-RSRP are reported
· CSI reporting configuration ID is reported if multiple events can be triggered simultaneously
UL medium/container and procedure for UE-initiated/event-driven beam reporting
Observation 4: For UCI-based reporting, Option-3 has lower reporting latency, but NW may need to handle collision on the second channel among multiple UEs
Observation 5: Considering the transmission of UEI/ED beam reporting may fail, when the UE shall stop or re-transmit the beam reporting, after the UEI/ED beam reporting is sent, should be studied.
Proposal 4: On beam report transmission procedure for UE-initiated/event-driven beam reporting, support both Option-2 and Option-3
· Option-2 (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
· Option-3 (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
· FFS: How to support combination of Option-2 and Option-3 
· FFS: UE procedure to stop reporting in the next reporting instance, after the UE reports in the current reporting instance
Enhancement for activation latency
Observation 6: If UE could report which beam/TCI state has been synchronized in a beam report, that is beneficial for beam activation delay reduction to let NW be aware of that those synchronized TCI state will be applicable immediately after NW activation command take effects without the additional SSB reception.
Proposal 5: On UE-initiated/event-driven beam management, if the RS in a target TCI state or QCLed to the target TCI state is reported as synchronized in a UEI/ED beam reporting, after receiving the activation command to activate the target TCI state, the UE can receive PDCCH/PDSCH with the target TCI state without the first SSB reception for the target TCI state after the activation command 
1. On how to inform a reported RS is synchronized via UEI/ED beam reporting, down select one of the following alternatives:
12. Alt 1: UE indicates one-bit indicator for each reported RS in the beam report
12. Alt 2: The reported RS satisfying the event condition of the UEI/ED beam reporting should be “synchronized”
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