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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
UE-initiated/event-driven based beam management is one of the Rel-19 MIMO objective as follows [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 addition, event triggered L1 measurement reporting is also an objective for the LTM evolution in Rel-19 as follows [2]:
	· Measurements related enhancements for purpose of supporting LTM: [RAN2, RAN1]
· Measurement related enhancements are applicable to Intra-CU MCG/SCG LTM and Inter-CU MCG/SCG LTM
· Specify necessary components to support event triggered L1 measurement reporting [RAN2, RAN1]
· RAN1 and RAN2 to progress independently on the event triggered measurements objectives of their respective MIMO and Mobility enhancement Wis. Review progress at RAN#105 to see if any modification of objectives is required to avoid/manage any overlap in the work
· Specify support for CSI-RS measurements for LTM procedures and enable CSI-RS based beam management, and/or other necessary physical layer operations on candidate cells before LTM [RAN1]


The following agreements were achieved in RAN1 #116b [3].
	Agreement
On beam report transmission procedure for UE-initiated/event-driven beam reporting, following modes are supported:
· 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.

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, the threshold value is RRC configured  

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

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 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.



In this contribution, we provide our views on the enhancements to support event-driven beam measurement and beam report for intra-and inter-cell beam management as well as the LTM scenario.

Discussion
Events for UE-initiated/event-driven beam reporting
Event-driven beam report for dynamic beam switching among the activated TCI states
The first target scenario for event-driven beam report is to help the gNB perform unified TCI state switching among a set of activated TCI states for a BWP of a serving cell. When unified TCI framework is configured for a serving cell, the NW may activate up to 8 joint or DL TCI states for a TRP and any one of them may be indicated for DL channel/RS reception. To ensure the indicated TCI state having a better performance, frequent beam reporting on the beams corresponding to the activated TCI states are required with legacy beam management procedure. Given that UE has better and more-timely knowledge of beam quality for each of the activated TCI states, UE-initiated beam reporting procedure with specified event can lead to more timely beam reports yet with reduced reporting overhead. Under such a procedure, if the UE determines that the condition for one or more specified events is satisfied, the UE can trigger beam reporting without the network configuring or triggering frequent reporting. 
Proposal 1: Support event-driven beam reporting for dynamic TCI state switching among a set of activated TCI states for a BWP of a serving cell.

For the target scenario, more events can be specified in addition to event 2, and the UE may need to monitor the performance of the indicated joint/DL TCI state and the performance of the activated joint/DL TCI state to determine whether the condition for the specified event is satisfied to trigger a beam report. The following events can be further supported.
· Event 1: The indicated joint/DL TCI state becomes worse than a 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 1 can be used for the UE to monitor the performance of the indicated TCI state and the UE can trigger the beam report before triggering the beam failure report. Note that the threshold may correspond to an offset value compared with a prior value associated with the indicated joint/DL TCI state, for instance, the threshold may correspond to a maximum allowed reduction of an RSRP value of the indicated beam, compared with a prior RSRP measurement of the same beam. Event 3 can enable the UE to identify one of the activated TCI states with better performance for TCI state switching. The NW can configure one or more of these event for different scenarios.
Proposal 2: Support the following events for dynamic TCI state switching among a set of activated TCI state for a BWP of a serving cell in addition event 2
· Event 1: The indicated joint/DL TCI state becomes worse than a 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.

[bookmark: _Hlk166071060]Mechanism may be needed to avoid false-alarm for any one of the event. The UE can determine whether to trigger the beam report based on a filtered RSRP, or based on a counter associated with the event similar with that for beam failure detection. On the other hand, mechanism may also be needed to avoid the frequent beam report on a same event. For example, if the L1-RSRP is directly used for the event detection, the condition for a same event may be satisfied for several adjacent times, whether the UE is allowed to frequently trigger the beam report for a same event with a same new beam should be further studied.
[bookmark: _Hlk163055944]Proposal 3: Study mechanism to avoid false-alarm for any of the event types.
Proposal 4: Study mechanism to avoid frequent UEI beam report for a same event type.

Event-driven beam report for unified TCI state activation
Another target scenario is to help the gNB select a set of TCI states for activation among the TCI states configured for a BWP of a serving cell, where one of the activated TCI states can be indicated via the unified TCI state framework for the BWP of the serving cell. For example, when the unified TCI framework is configured for a serving cell, the NW may first configure up to 128 joint/DL TCI states for a BWP of a serving cell by RRC signaling. Based on the beam report corresponding to periodic/semi-persistent/aperiodic beam measurement and beam reporting, the NW may activate up to 8 joint or DL TCI states for one or two TRPs and any one of them may be indicated for DL channel/RS reception. To ensure the system performance compared with the indicated TCI state, which is selected among the activated TCI states, the NW should carefully select the TCI states for activation. For this purpose, frequent beam reporting on the same beams is required, which usually corresponds to heavy UCI payload. Given that UE has better and more-timely knowledge of beam quality changes for each of the activated TCI states, UE-initiated beam reporting procedure with specified event can lead to more timely beam reports yet with reduced reporting overhead. 
Proposal 5:  Support the event-driven beam report for dynamic TCI states activation among a set of TCI states configured for a BWP of a serving cell.

To support this target scenario, the UE can be configured with one or more CSI-ReportConfig settings dedicated for event-driven beam reporting. An NZP CSI-RS resource set containing K periodic or semi-persistent NZP CSI-RS resources are configured as the channel measurement resource (CMR) of the CSI-ReportConfig for the UE to identify new candidate beams for TCI state activation. Different events correspond to different UE behaviors can be defined as follows:
· Event 5: L≥1 beams in the candidate beam identification set become better than a threshold
· Event 6: L>1 beams in the candidate beam identification set become better than the indicated beam by an offset
· Event 7: all the activated TCI states become worse than a threshold and L≥1 beams become better than a threshold 
· Event 8: At least one of the current Top-L (L≥1) beams is different with respect to previous reported Top-L beams
For Event 5, the UE only needs to monitor the qualities of the beams configured in the CMR of the dedicated CSI-ReportConfig to find several beams with expected qualities which can be activated for a BWP of a serving cell. Event 6 and Event 7 can be used by the UE to identify a set of beams with superior qualities that are better than the current indicated TCI state or the current activated TCI states. Event 7 may have higher UE complexity since the UE needs to always track the performance of all the activated TCI states. For Event 8, the UE will monitor the qualities of the beams configured in the CMR to report the Top-L beams and determine whether the selected Top-L beams is different with respect to the previously reported Top-L beams. With any one of those events, the gNB can select proper TCI states, which may correspond to the beams reported in the event triggered beam report, for activation and any one of them can be selected as the unified TCI state for the BWP of a serving cell. The UE can report the L beams and the corresponding quality, e.g., L1-RSRP, in the beam report.
Proposal 6: Support the following events for dynamic TCI state activation among a set of TCI states configured for a BWP of a serving cell:
· Event 5: L≥1 beams in the candidate beam identification set become better than a threshold
· Event 6: L>1 beams in the candidate beam identification set become better than the indicated beam by an offset ()
· Event 7: all the activated TCI states become worse than a threshold () and L≥1 beams become better than a threshold ()
· Event 8: At least one of the current Top-L (L≥1) beams is different with respect to previous reported Top-L beams 

Event-driven beam report for inter-cell operation 
Event triggered beam management for LTM has been discussed in Rel-18 but with lower priority due to the time limitation. Event-driven beam reporting for inter-cell beam management or for LTM can be supported for CSI-ReportConfig or for LTM-CSI-ReportConfig settings. SSB resources associated with different candidate cells can be configured as the CMR and the following events can be considered:
· Event 9: L≥1 candidate cells become better than a threshold
· Event 10: L≥1 candidate cells become better than the serving cell by an offset
· Event 11: The serving cell is worse than a threshold and L≥1 candidate cells become better than a threshold
The cell-level quality can be the average quality of the top-K beams of a cell or all the qualities of the top-K beams of a cell. Take Event 1 as an example, a candidate cell is identified when  or . When a beam report is triggered, the UE can report the identified candidate cells and the corresponding top-K beams of each cells.
Proposal 7: Support the following events for the inter-cell operation:
· Event 9: L≥1 candidate cells become better than a threshold
· Event 10: L≥1 candidate cells become better than the serving cell by an offset
· Event 11: The serving cell is worse than a threshold and L≥1 candidate cells become better than a threshold

Resources for beam measurement of UE-initiated/event-driven beam reporting
Regarding RS measurement for the current beam for Event-2, it is already agreed that the RS for current beam can be implicitly derived from a QCL RS of the indicated TCI state. Even when aperiodic TRS is configured as the QCL RS in the indicated TCI state, this aperiodic TRS still shall be QCLed with another periodic TRS. It means than the UE can obtain a RS for the current beam according to the QCL chain. If the RS corresponding to the current indicated TCI state is explicitly configured by RRC or MAC CE, it may not well match to the current indicated TCI state because the indicated TCI state can be changed by DCI. To be well matched to the indicated TCI state, frequent RRC/MAC CE configuration may be needed when the indicated TCI state is changed by DCI. Therefore, It’s unnecessary to explicitly configure a RS corresponding to the current indicated TCI state for event 2.
Proposal 8 : Do not support to explicitly configure RS for current beam by RRC or MAC CE for Event-2.

Besides, regarding RS measurement for the new beam for Event-2, three options were provided for down-selection as follows:
· 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).
Option-3a can be used for the UE to identify a set of beams different from the activated TCI state for the potential activated TCI states updating for the scenario described in section 2.1.2 or the gNB can directly update the indicated TCI state beyond the current activated TCI state by MAC CE. Option-3b can be used for the UE to identify one of the activated TCI state which is better than the current indicated TCI state for potential dynamic TCI state switching by DCI for the scenario described in section 2.1.1. Option-3c is similar with Option-3a and can be used for new TCI states activation. However, the UE behavior corresponding to Option-3a is more clear and is closer to the current CSI report framework. Therefore, we support both Option-3a and Option-3b and prefer Option-3a.
Proposal 9: Support Option-3a and Option-3b for the RS determination/configuration on RS measurement for the new beam for Event-2.
 
UL resources for event-triggered beam report
Two modes are supported for UCI based UEI beam report in RAN1#116bis, and more details need further discussion. Firstly, on the number of bits needed in the first PUCCH resource in step 1 for the beam report request for Mode A or for beam report notification for Mode B, since the first PUCCH in step 1 is to request a resource for a second UL channel to carry beam report in Mode A or to notify the a second UL channel to carry beam report in Mode B, one bit is enough. When more than one events are specified and multiple events are configured for a UE, the event information can be indicated in the beam report.
Proposal 10: Support SR-like PUCCH as the first PUCCH resource in step 1 for both Mode A and Mode B.
Besides, the second UL channel carrying the beam report is a PUCCH, a PUSCH or both should be further determined. The second UL channel in Mode A is scheduled by a DCI. A PUCCH resource can be scheduled by a DCI containing a PUCCH resource indicator field for HARQ transmission, and the PUCCH resource scheduled by a DCI is determined by the PUCCH resource indicator field of the scheduling DCI and the payload size of UCIs. However, the payload size of a UEI beam reporting may be variable. Therefore, the determination of a PUCCH resource scheduled by a DCI need to be enhanced if the second UL channel is a PUCCH resource. But the PUSCH based schemes can be directly used. Thus, we propose that:
Proposal 11: Support using PUSCH as the second UL channel in Mode A.
While on the  second UL channel for the UEI beam report in Mode B, because the UE can directly transmit the beam report without gNB’s scheduling, the second UL resource can be PUCCH resource or  configured grant PUSCH, e.g., type 1 CG PUSCH.
Proposal 12: Support using PUSCH or PUCCH as the second UL channel in Mode B.
Another issue is whether acknowledge information is needed in each of the steps. The DCI in step 2 for Mode A is the acknowledgement for the first step. The UE can directly send the beam report without gNB’s response for Mode B. The remaining issue is whether the acknowledgement for the beam report in step 3 of Mode A and step 2 of Mode B is needed. Different from NW controlled beam report, where the NW has total control on the UE reporting via configuration and triggering, in UE initiated beam report the UE needs to determine whether and when to send the beam report. It’s better to send an acknowledgement for the UE when the beam report is successfully received by the NW to help the UE to determine whether to perform the retransmission of some beam report. Otherwise, the UE may frequently trigger the beam report for some event if the expected beam switching/activating is not followed-up after the beam report. 
Proposal 13: Support NW’s acknowledgement with response to the PUSCH/PUCCH carrying the beam report.
Content of event-triggered beam report
Regarding UL signaling content(s) of L1-RSRP report depending on Event-2 in a report instance, the following options were provided in RAN1#116bis for down-selection. 
· 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 

In our opinion, variable payload size can be supported since the number of beams which satisfy the condition of Event-2 is unknown in gNB side. And for Event-2, only the beams which satisfy the condition of Event-2 needs to be reported since the new indicated TCI state can be selected from the reported beams. 
Proposal 14: Support variable payload size for UEI beam report to support multiple event types.
Among those options, we have concern on option 2 and option 3 and prefer to further study option 1/1a/1b . The intention of UEI beam report is to help the NW to identify potential better beams for the data transmission. The UE needs to inform the identified beams to the NW, and it is up to the NW whether to perform beam switching and to determine the new beam to switch to. With option 2, the UE may report the best beam from the UE perspective. However, the reported beam may not be the best beam from the NW perspective by considering the interference among different UEs. Regarding option 3, the intention to report the beams do not satisfy the condition is not clear. And the beam report overhead is increased, which is not align with the intention of UEI beam report.
Proposal 15: Further study the following options on UEI beam report for event 2:
· 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.

Besides, considering that multiple events may be supported for a UEI beam report, and the report content for different events may be different, then the event id related information should be reported along with the beam report or as part of the beam report. 
Proposal 16: Support to report  event id related information in a UEI beam report if multiple events are supported.

Given that, an indication of the payload size of the UEI beam report is needed to avoid decoding ambiguity at the gNB. One way to convey the payload size information without the need of blind decoding of the UEI beam report is via introducing two parts of the UEI beam report, similar to legacy CSI reports carrying RI/PMI/CQI. The first part of the UEI beam report has a fixed payload with pre-determined fields that identifies the payload size of Part 2 of the UEI beam report, and the UEI beam report Part 2 has variable payload based on the monitored events selected to be reported by the UE. 
Proposal 17: Study a two-part UEI beam report for event-triggered beam report
· UEI beam report Part 1 has a fixed payload including an indication of the payload of UEI beam report Part 2
· UEI beam report Part 2 conveys information corresponding to the event(s) reported by the UE, with a variable payload that is indicated in UEI beam report Part 1
As mentioned previously, the UE-initiated/event-driven beam report content can vary between the legacy beam report content, and down to only a single bit indicator that indicates to the network the need to be reconfigured with a CSI-ReportConfig Setting associated with beam measurement and reporting. While the latter approach has the least possible non-zero overhead and can be achieved via repurposing a UCI bits in the legacy specification, it comes at the expense of requiring a second CSI report based on new configured beam measurement and reporting. Therefore, the CSI report content needs to balance between the payload corresponding to the UE-initiated/event-driven beam report content and the adequacy of the event-triggered beam report content, i.e., the sufficiency of the beam report CSI fields without requiring additional CSI reporting occasion(s) to refine the beam 
Proposal 18: Consider the balance between payload size and information carried by the UE-initiated/event-driven beam report. 

Conclusion
In this contribution, we provide the following proposals: 
Proposal 1: Support event-driven beam reporting for dynamic TCI state switching among a set of activated TCI states for a BWP of a serving cell.
Proposal 2: Support the following events for dynamic TCI state switching among a set of activated TCI state for a BWP of a serving cell in addition event 2
· Event 1: The indicated joint/DL TCI state becomes worse than a 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.
Proposal 3: Study mechanism to avoid false-alarm for any of the event types.
Proposal 4: Study mechanism to avoid frequent UEI beam report for a same event type.
Proposal 5: Support the event-driven beam report for dynamic TCI states activation among a set of TCI states configured for a BWP of a serving cell.
Proposal 6: Support the following events for dynamic TCI state activation among a set of TCI states configured for a BWP of a serving cell:
· Event 5: L≥1 beams in the candidate beam identification set become better than a threshold
· Event 6: L>1 beams in the candidate beam identification set become better than the indicated beam by an offset ()
· Event 7: all the activated TCI states become worse than a threshold () and L≥1 beams become better than a threshold ()
· Event 8: At least one of the current Top-L (L≥1) beams is different with respect to previous reported Top-L beams 
Proposal 7: Support the following events for the inter-cell operation:
· Event 9: L≥1 candidate cells become better than a threshold
· Event 10: L≥1 candidate cells become better than the serving cell by an offset
· Event 11: The serving cell is worse than a threshold and L≥1 candidate cells become better than a threshold
Proposal 8 : Do not support to explicitly configure RS for current beam by RRC or MAC CE for Event-2.
Proposal 9: Support Option-3a and Option-3b for the RS determination/configuration on RS measurement for the new beam for Event-2.
Proposal 10: Support SR-like PUCCH as the first PUCCH resource in step 1 for both Mode A and Mode B.
Proposal 11: Support using PUSCH as the second UL channel in Mode A.
Proposal 12: Support using PUSCH or PUCCH as the second UL channel in Mode B.
Proposal 13: Support NW’s acknowledgement with response to the PUSCH/PUCCH carrying the beam report.
Proposal 14: Support variable payload size for UEI beam report to support multiple event types.
Proposal 15: Further study the following options on UEI beam report for event 2:
· 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.
Proposal 16: Support to report  event id related information in a UEI beam report if multiple events are supported. 
Proposal 17: Study a two-part UEI beam report for event-triggered beam report
· UEI beam report Part 1 has a fixed payload including an indication of the payload of UEI beam report Part 2
· UEI beam report Part 2 conveys information corresponding to the event(s) reported by the UE, with a variable payload that is indicated in UEI beam report Part 1
Proposal 18: Consider the balance between payload size and information carried by the UE-initiated/event-driven beam report. 
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