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Introduction
The 3GPP Rel-19 NR MIMO Phase 5 WID [1] includes the objectives as follows. In this contribution, we will share our views on the issues for UE-initiated/event-driven beam management including UL signaling content(s) and UL signaling medium/container, 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.
	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
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



Discussion on event definition and measurement
	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

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).

Agreement
On UE-initiated/event-driven beam reporting, regarding Event-2, the threshold value is RRC configured.  



In RAN1#116bis meeting, on the UE-initiated/event-driven beam management, Event-2 is supported for trigger event detection, i.e. quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam. We also think that other events can be used for UE-initiated beam report in different use cases. 
For Event-1, the UE does not need to monitor the quality of new beams all the time, but rather monitor on demand for new beam measurement overhead reduction. For example, firstly the UE only needs to monitor the current beam quality. When the quality of the current beam is worse than a certain threshold, the UL signaling is transmitted by UE to notify gNB that the current beam has deteriorated. Then SP-/AP-CSI-RS can be activated or triggered by gNB for new beam measurement and report. In addition, when current beam RS and new beam RS are measured for Event-2 detection, if no new beam that satisfies Event-2 is identified, but current beam has deteriorated and Event-1 is satisfied, the UE can inform the gNB to activate or trigger traditional beam measurement and beam report.
For Event-3, a certain threshold can be configured for new beam monitoring. The new beam(s) better than the threshold is reported to assist the gNB to update the measurement RSs or activated TCI states. For example, the gNB can update the previously configured new beam RSs to a smaller number of RS resources based on UE initiated beam report to reduce subsequent new beam monitoring overhead. Alternatively, the gNB can update the activated TCI state based on UE initiated beam report. At this time whether to update the activated TCI state and which activated TCI state to be updated is determined by the gNB.
For Event-4, there are two detection conditions combining Event-1 and Event-3. When the current beam quality deteriorates and the UE has identified at least one new beam with better quality, the gNB can determine whether to switch to or activate the new beam based on the UE report. Even if the new beam is not better than the current beam, beam switching can still be performed for other reasons, such as the current beam causes significant interference to other users. So, Event-4 can also be considered for UE initiated beam management procedure.
Proposal 1:
· For UE-initiated/event-driven beam management, in addition to Event-2, support other event definition applied to different use cases. 
· At least support Event-1.
· Event-3 and Event-4 can also be considered.

	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. 
· FFS: Semi-persistent CSI-RS and aperiodic CSI-RS.
· FFS: Whether/how to support L1-SINR measurement, assuming legacy RS or RS combination (e.g., CMR only, CMR+ZP/NZP-IMR) for Rel-16 SINR is reused. 
· FFS: Whether/how to specify filtering operation for L1-RSRP. 

Agreement
On UE-initiated/event-driven beam reporting, regarding trigger-event detection for beam reporting, at least support Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam.
· At least L1-RSRP is supported as quality metrics used for Event-2 
· FFS: How the L1-RSRP is used to determine the triggering event (e.g. timer, counter, filter coefficient)
· FFS: Whether the network controls how the L1-RSRP is used to determine the triggering event 
· Regarding RS measurement for the new beam for Event-2, down-select one or more of the following:
· Option-3a (explicit manner): The RS(s) for new beam(s) are explicitly configured by RRC (e.g., reusing legacy configuration of RS measurement or in TCI-State) or MAC-CE
· Option-3b (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s).
· Option-3c (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of configured TCI state(s).
· Note-1: ‘New/current beam’ is for discussion purpose. 
· Note-2: Other trigger events/quality metrics (e.g., L1-SINR) are not precluded.
· Note-3: For above implicit manner(s), if there are two QCL RSs in a TCI state, the measurement RS is derived from RS w.r.t. QCL-TypeD, if applicable.

Agreement
On UE-initiated/event-driven beam reporting, regarding Event-2, ‘current beam’ is a beam corresponding to the indicated TCI state.
· Regarding RS measurement for the current beam for Event-2, Option-2a is supported:
· Option-2a (implicit manner): The RS for current beam is implicitly derived from a QCL RS of indicated TCI state.
· FFS: The RS for current beam can be either the QCL RS in the indicated TCI state or the SSB which is QCLed with the QCL RS in the indicated TCI state.
· FFS: Option-2c (explicit manner): The RS for current beam is explicitly configured by RRC or MAC-CE.
· Note: SSB or CSI-RS can be configured



For trigger event detection, the SSB/CSI-RS resources can be configured to associate the new event. The RS resources are used to measure the current beam quality and/or new beam quality based on the configured event, where L1-RSRP or L1-SINR can be used as the beam quality metric for new event detection. 
For new beam measurement, Option-3a is most inclusive and flexible since it allows the RS resources configured by gNB for new beam measurement, e.g. reusing legacy configuration of RS measurement, are not entirely from the activated TCI states or configured TCI states. The other two options limit the range of finding new beam, i.e. only based on the activated TCI states or configured TCI states. Besides, for Option-3c, maybe a large amount of RS resources needs to be measured, which seems unnecessary and also increases measurement overhead at UE. 
For current beam measurement, the implicit manner is already supported, i.e. the RS for current beam is implicitly derived from a QCL source RS of indicated TCI state. There is no clear motivation to support Option-2c. For Option-2a, not all types of QCL source RS in the indicated TCI state are suitable for current beam monitoring. For example, the aperiodic CSI-RS for beam management is not conducive to monitor current beam quality continuously, if the aperiodic CSI-RS is the QCL source RS in the indicated TCI state. At this time, a periodic RS resource can be derived to monitor the current beam quality, e.g. the SSB which is QCLed with the QCL source RS in the indicated TCI state can be used.
Proposal 2:
· For trigger event detection, the RS resources are configured to associate the configured trigger event to measure current beam quality or new beam quality.
[bookmark: _GoBack]Proposal 3:
· For new beam measurement for Event-2, support Option-3a, i.e. the RS(s) for new beam(s) are explicitly configured.
Proposal 4:
· For Option-2a for current beam measurement for Event-2, the RS for current beam can be either the QCL RS in the indicated TCI state or the SSB which is QCLed with the QCL RS in the indicated TCI state.
· Don’t support Option-2c for current beam measurement for Event-2.
For beam failure detection and recovery procedure in legacy spec, the physical layer in the UE assesses the radio link quality according to the BFD RSs. If beam failure instance indication has been received from lower layers, MAC entity will start or restart the beamFailureDetectionTimer and BFI_COUNTER increases by 1. If BFI_COUNTER >= beamFailureInstanceMaxCount, BFR procedure is triggered for this serving cell. For the UE-initiated/event-driven beam management, in order to ensure the more accurate measurement and avoid ping-pong switching, similar to BFR procedure, new counter and new timer can be configured based on the new event definition for trigger event detection and determination. 
For Event-2, regardless of whether the filtering operation for L1-RSRP is up to UE implementation or network configuration, the counter and timer should be defined for trigger event detection. When the filtering operation for L1-RSRP is used for beam quality evaluation, the filtered L1-RSRP value is used to compare the quality with current beam. When at least one new beam becomes a threshold value better than the current beam, the physical layer in the UE provides an indication to MAC layer, the new counter corresponding to the specific new beam better than current beam increases by 1 and new timer is restarted. When the new counter >=max count, the corresponding specific new beam meets the trigger event detection condition in Event-2 and Event-2 is declared. 
Proposal 5:
· Support new counter(s) and new timer(s) based on the event definition for beam quality monitoring.
For the measurement quantity, we can accept to support L1-SINR report. The interference for current beam and new beam is different. When L1-RSRP of a new beam becomes better than the current beam, the trigger event is met and beam report is transmitted for beam switching. However, at this point, the new beam may experience greater interference, resulting in a lower L1-SINR than the current beam, which leads to incorrect beam switching or ping-pong switching. So, L1-SINR may better reflect the quality comparison between the current beam and the new beam.
Proposal 6:
· L1-SINR can be considered to be used as a measurement quantity.
In RAN1#116 meeting, the L1-RSRP measurement on SSB for intra-cell and inter-cell, and periodic CSI-RS for BM is supported. For Event-2, the implicit manner for current beam RS determination is enough, i.e. the RS can be either the QCL RS in the indicated TCI state or the SSB which is QCLed with the QCL RS in the indicated TCI state. In other words, the periodic RS for current beam measurement always can be derived based on the implicit manner. Thus, it seems that there is no clear requirement and motivation to introduce SP-/AP-CSI-RS for current beam measurement. For new beam measurement, we also think the periodic RS resource is sufficient, where the new beam RS can be explicitly configured with Event-2 and used for new beam quality monitoring to facilitate the overall latency reduction. For other event, whether to support SP-CSI-RS and AP-CSI-RS depends on the event definition and use case. For example, if Event-1 is supported and configured, when the UE request indicating the deterioration of the current beam quality is received at the gNB, SP-/AP-CSI-RS can be activated or triggered for new beam measurement. 
Proposal 7:
· For Event-2, there is no need to support semi-persistent CSI-RS and aperiodic CSI-RS.
· For other events, whether to support SP-CSI-RS and AP-CSI-RS depends on the event definition and use case.

Discussion on UL signaling
	Agreement
On UE-initiated/event-driven beam reporting, regarding signaling 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 

Agreement
On UE-initiated/event-driven beam reporting, regarding UL signaling content(s) of L1-RSRP report depending on Event-2, in a report instance, the following options are provided for down-selection (other options are not precluded) in RAN1#117
· Option-1 (variable size): N beam(s) are reported in the report instance, where N  {1, 2, ..., Nmax}
· The N beam(s) should satisfy the condition of Event-2
· Nmax is configured by gNB 
· FFS: Whether the indication of payload size should be provided additionally.
· Option-1a (variable size): N beam(s) are reported in the report instance, where N  {1, 2, ..., Nmax}
· At least one of N reported beam(s) should satisfy the condition of Event-2
· Nmax is configured by gNB 
· FFS: Whether the indication of payload size should be provided additionally.
· FFS: Details on how value of N is determined by the UE
· Option-1b: N beam(s) are reported in the report instance, where N  {1, 2, ..., Nmax}
· The N beam(s) should satisfy the condition of Event-2
· Nmax is configured by gNB 
· Payload size does not vary as a function of N
· FFS: Zero-padding can be provided if N is less than Nmax.
· Option-2: Only N=1 beam is reported in the report instance 
· The reported beam should satisfy the condition of Event-2
· Option-3: N ≥ 1 beam(s) are reported in the report instance,  
· At least one of N reported beam(s) should satisfy the condition of Event-2
· N is configured by gNB 
· Other options are not precluded.
· FFS: Whether the measurement results for current beam is always reported or can be enabled by RRC.
· FFS: When current beam is reported, whether the current beam is counted in the N reported beams.  
· The selected option shall satisfy Event-2.


For the size of the UE initiated beam report, a fixed report size or a variable report size should be determined. Although the report with variable size is more flexible, where the size depends on the number of reported beams such as the number of the new beams that meet Event-2, it makes spec design more complex as the UE needs to inform the network of the report size. Considering the complexity of the report construction at the UE and decoding at the gNB, we think that a fixed report size can be supported. 
For the fixed report size, the number of reported beams, i.e. N value, is configured by gNB, similar to legacy beam report. For Event-2, if the actual number of new beams satisfying the condition of Event-2 is less than N value, the UE can report other beams not satisfying the condition of Event-2, which can fully utilize the report overhead and provide the more flexible choices to gNB for beam activation or switching. 
Proposal 8:
· Regarding UL signaling content for Event-2, support Option-3, i.e.
· N>=1 beam(s) are reported in the report instance, where at least one of N reported beams should satisfy the condition of Event-2, and N is configured by gNB.
For Event-2, the measurement result of the current beam should be always reported, which can help the gNB accurately compare the quality difference between the current beam and reported new beams. For the counting of reported beams, it seems that there is no need to count the current beam into N reported beams. In summary, in UE initiated beam report with fixed size for Event-2, the measurement results for current beam and N new beams are reported in the report instance. 
Proposal 9:
· For Event-2, the measurement results for current beam can be always reported and not counted in the N reported beams.
In RAN1#116 meeting, it was agreed that the UL signaling contents in UE-initiated/event-driven beam report include at least DL RS resource indicator and L1-RSRP. We think that other contents can also be included in the UL signaling based on trigger event definition. When multiple events are configured, if an event occurs, the UL signaling should contain an indication of the event that occurred. 
For inter-cell case, similar to the beam report for ICBM, the reported RS with a PCI different from the PCI of the serving cell can be included in the UL signaling, which means inter-cell beam report or inter-cell beam switching can be triggered. Similar to the Rel-16 SCell BFR, the cell index can also be reported together with the event indication for the gNB to know on which cell the event occurs. 
Additionally, for multi-panel UE, to facilitate UL panel selection for beam switching, the index of UE capability value, indicating the maximum supported number of SRS antenna ports, can also be reported along with the DL RS resource indicator and L1-RSRP/L1-SINR.
Proposal 10:
· For UE-initiated/event-driven beam management, support an indication of the event that occurred in UL signaling, when more than one trigger events are configured.
Proposal 11:
· Depending on the trigger event, the UL signaling can contain the following information:
· suggested new beam from serving cell PCI or non-serving cell PCI,
· cell index on which the event occurs,
· UE capability value index.
For the UE-initiated/event-driven beam management, the beam report can be triggered by the gNB after the UL signaling reception. In legacy spec the beam training scheme includes P2 procedure (repetition = off) and P3 procedure (repetition = on) for DL Tx beam update at the gNB or DL Rx beam update at the UE. Compared to the gNB, the UE is more aware of its mobile status, e.g. rotation or movement. Thus, the UE can estimate the possible causes of the beam quality change based on the mobile status and indicate the suggested beam training scheme (P2 or P3) to assist the gNB to trigger beam report accurately. For example, when the UE rotation causes the current beam quality degradation, the Event-1 is detected and the UE can suggest prioritizing P3 procedure in UL signaling to modify the DL Rx beam at the UE.
When the unavailable current beam or suggested new beam is included in the UL signaling, the QCL information of the RS resources for beam training can be determined at gNB based on the reported beam and the suggested beam training scheme (if needed). For example, for P2 procedure the beam refinement can be performed around the reported beam, for P3 procedure the SSB/CSI-RS can be repeatedly transmitted in the direction of the reported beam. 
Proposal 12:
· The Tx/Rx beam refinement request, i.e. P2 (repetition=off) or P3(repetition=on), can be included in the UL signaling.
In Rel-17, the unified TCI framework for single TRP case is introduced to reduce signaling overhead. The unified TCI state type can be configured as joint or separate. For UE-initiated/event-driven beam management, the suggested TCI state type can be considered to be included in the UL signaling to assist the gNB for accurate TCI state type determination. Based on the UL signaling, the gNB can configure beam report only for DL beam update or for both DL and UL beam update. For example, for the TCI state type suggestion at the UE, when the measurement results meet the pre-configured event by detecting DL RS associated with the new event at the UE, the UE can report the new DL beam that needs to be switched to. If the UE detects MPE event in the direction of the new DL beam due to the radiation of the UL signal to the human body, the UE can suggest using the separate TCI type in the UL signaling. At this time, the beam report or beam switching only for downlink needs to be triggered by the gNB, e.g. the separate TCI type is configured and the codepoint mapping only DL TCI state is indicated.
Proposal 13:
· The suggested unified TCI state type (joint, separate) can be included in the UL signaling.
In Rel-19 MIMO WID, the scenario for UE-initiated/event-driven beam management mainly is the sTRP with intra- and inter-cell beam management. To ensure the reliability of the UL signaling transmission, the beam used for the UL signaling transmission can be discussed. For example, for intra-cell case, the UL beam corresponding to the best new beam in UL signaling can be used and the gNB can monitor the UL signaling on the directions corresponding to the configured RS resources for new beam identification. For inter-cell case, for the beam used for UL signaling transmission, the UL resource carrying the UL signaling can be configured with two UL beams, and the UE can transmit repeated UL signaling to both serving cell and neighboring cell.
Proposal 14:
· Study the scheme for UL signaling reliability, e.g. 
· The UE transmits the UL signaling by using the UL beam corresponding to the current beam or new beam.
· The UE transmits the repeated UL signaling by the UL resource configured with two UL beams targeting to serving cell and neighboring cell.

	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 RAN1#116bis meeting, the UCI based UE initiated beam report is supported. There are two Modes for bream report transmission, i.e. Mode A (dynamically scheduling UCI by gNB) and Mode B (UCI in pre-configured resource for second UL channel). 
Regardless of Mode A and Mode B, first PUCCH in step1 is needed to carry request in Mode A or notification in Mode B. The design of the step1 information (request or notification) can be similar to legacy SR to reduce overhead of the first PUCCH. The one-bit step1 information (i.e. SR-like) is configured for UE initiated beam report procedure and is used to indicate the trigger event is detected, i.e. to request a resource for Mode A or to notify the existence of the second channel. All information other than the one-bit step1 information can be carried on the second channel, i.e. event related information, the measurement results of new beams and so on. 
Proposal 15:
· Support one-bit step1 information on the first PUCCH. 
For Mode A, legacy DCI format is used to indicate a resource for a second UL channel to carry beam report. The most direct solution is to use UL DCI to schedule dynamic grant PUSCH. While the PUCCH resource indicated by legacy DL DCI is only for HARQ-ACK feedback. There is no clear motivation and benefit to support DL DCI. From the perspective of the complexity of spec design and the applicability of the UL resource carrying beam report, the DCI format in Mode A can be legacy UL DCI, e.g. DCI format 0_1/0_2. For second channel in step2 for Mode B, as a unified design, PUSCH can be pre-configured for UE initiated beam report.
For the design of UL UCI format, it is necessary to ensure that the UE can correctly recognize that the PUSCH indicated by the DCI is used for UE initiated beam report. For example, design principle similar to SPS release DCI or beam indication DCI can be adopted, or the design of CSI request field can be considered to indicate the report configuration for UE initiated beam report. 
Proposal 16:
· On Mode A in UE initiated beam report, support UL DCI as the DCI format in step2 and PUSCH as the second channel in step3.
Proposal 17:
· On Mode B in UE initiated beam report, support PUSCH as the second channel in step2.

Others
In legacy spec, the beam management procedures are controlled by network, i.e. the beam report and the associated SSB/CSI-RS resources are configured and the best beams/beam pairs are reported in non-group based beam report/group based beam report by UE for data/control transmission. In order to fully utilize the better and more-timely knowledge of beam quality changes at UE, in RAN1#116 meeting, the UE-initiated/event-driven beam report is introduced in Rel-19 to avoid the network configuration signaling overhead and beam update latency. When the trigger event is detected by UE, the beam report is transmitted to the gNB for new unified TCI state activation or indication. 
In order to further reduce the latency of beam updates, e.g. for the acknowledgement of the TCI state activation MAC CE or TCI state indication DCI, in addition to the UE-initiated/event-driven beam report procedure, the UE-initiated/event-driven beam switching can also be supported in Rel-19 to facilitate the beam update. For the beam switching triggered by the UE, when the UL signaling is transmitted to the gNB, the gNB response can be considered to confirm the UL signaling reception. The suggested new beam by the UE can be applied after the UL signaling transmission or the gNB response. 
Proposal 18:
· Support UE-initiated/event-driven beam switching to further reduce the latency of beam updates in Rel-19.
In legacy spec for the unified TCI framework, the indicated unified TCI state should be applied starting from the first slot that is at least beamAppTime symbols after the last symbol of the PUCCH or the PUSCH with positive HARQ-ACK corresponding to the beam indication DCI without DL assignment or corresponding the PDSCH scheduled by the beam indication DCI, and if the indicated unified TCI state is different from the previously indicated one. 
For the UE-initiated/event-driven beam switching, the beam application time should be modified, i.e. the reported best new beam is applied starting from the first slot that is at least N symbols after the last symbol of the UL resource carrying the UL signaling or DL channel carrying the gNB response (if supported). 
Proposal 19:
· For the UE-initiated/event-driven beam switching procedure, the reported new beam is applied starting from the first slot that is at least N symbols after the last symbol of the UL resource carrying the UL signaling or the DL channel carrying the gNB response (if supported).
There are many similarities between the UE-initiated/event-driven beam management and the BFR procedure in legacy spec. Their purpose is to switch to a new beam quickly to improve the user experience. For example, based on pre-configured/defined events, the UE can determine whether the quality of the current beam or new beams meets the condition in the event by measuring explicit or implicit RS resource. When an event occurs, the UE will notify the gNB of the detected event and the suggested new beam(s). 
The different aspects of these two procedures may include quality metric, threshold, event definition, report content, report container and so on. If the gNB is allowed to configure both procedures simultaneously, there may be significant resource and processing overhead. For example, when UE detects an event defined in the UE-initiated/event-driven beam management and switches to a new beam, does the BFR procedure need to be considered successfully completed or terminated to reduce unnecessary BFR procedure overhead? Therefore, we suggest clarifying the relationship between the UE-initiated/event-driven beam management and the legacy BFR procedure when these two procedures are configured simultaneously.
Proposal 20:
· Clarify the coexistence between the UE-initiated/event-driven beam management and the BFR procedure when these two procedures are configured simultaneously. 

Conclusion 
In this contribution, we provide our proposals on the UE-initiated/event-driven beam management:
Proposal 1:
· For UE-initiated/event-driven beam management, in addition to Event-2, support other event definition applied to different use cases. 
· At least support Event-1.
· Event-3 and Event-4 can also be considered.
Proposal 2:
· For trigger event detection, the RS resources are configured to associate the configured trigger event to measure current beam quality or new beam quality.
Proposal 3:
· For new beam measurement for Event-2, support Option-3a, i.e. the RS(s) for new beam(s) are explicitly configured.
Proposal 4:
· For Option-2a for current beam measurement for Event-2, the RS for current beam can be either the QCL RS in the indicated TCI state or the SSB which is QCLed with the QCL RS in the indicated TCI state.
· Don’t support Option-2c for current beam measurement for Event-2.
Proposal 5:
· Support new counter(s) and new timer(s) based on the event definition for beam quality monitoring.
Proposal 6:
· L1-SINR can be considered to be used as a measurement quantity.
Proposal 7:
· For Event-2, there is no need to support semi-persistent CSI-RS and aperiodic CSI-RS.
· For other events, whether to support SP-CSI-RS and AP-CSI-RS depends on the event definition and use case.
Proposal 8:
· Regarding UL signaling content for Event-2, support Option-3, i.e.
· N>=1 beam(s) are reported in the report instance, where at least one of N reported beams should satisfy the condition of Event-2, and N is configured by gNB.
Proposal 9:
· For Event-2, the measurement results for current beam can be always reported and not counted in the N reported beams.
Proposal 10:
· For UE-initiated/event-driven beam management, support an indication of the event that occurred in UL signaling, when more than one trigger events are configured.
Proposal 11:
· Depending on the trigger event, the UL signaling can contain the following information:
· suggested new beam from serving cell PCI or non-serving cell PCI,
· cell index on which the event occurs,
· UE capability value index.
Proposal 12:
· The Tx/Rx beam refinement request, i.e. P2 (repetition=off) or P3(repetition=on), can be included in the UL signaling.
Proposal 13:
· The suggested unified TCI state type (joint, separate) can be included in the UL signaling.
Proposal 14:
· Study the scheme for UL signaling reliability, e.g. 
· The UE transmits the UL signaling by using the UL beam corresponding to the current beam or new beam.
· The UE transmits the repeated UL signaling by the UL resource configured with two UL beams targeting to serving cell and neighboring cell.
Proposal 15:
· Support one-bit step1 information on the first PUCCH. 
Proposal 16:
· On Mode A in UE initiated beam report, support UL DCI as the DCI format in step2 and PUSCH as the second channel in step3.
Proposal 17:
· On Mode B in UE initiated beam report, support PUSCH as the second channel in step2.
Proposal 18:
· Support UE-initiated/event-driven beam switching to further reduce the latency of beam updates in Rel-19.
Proposal 19:
· For the UE-initiated/event-driven beam switching procedure, the reported new beam is applied starting from the first slot that is at least N symbols after the last symbol of the UL resource carrying the UL signaling or the DL channel carrying the gNB response (if supported).
Proposal 20:
· Clarify the coexistence between the UE-initiated/event-driven beam management and the BFR procedure when these two procedures are configured simultaneously. 
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