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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK13][bookmark: OLE_LINK14]According to the WID [1], UE-initiated/event-driven beam management only focuses on beam reporting. As event-triggered L3 report for RRM has been supported in Rel-15, we only need to focus on UE-initiated/event-driven L1/L2 beam reporting in Rel-19. In the last meeting, following agreement related to UE-initiated/event-driven L1/L2 beam reporting was achieved [2].
	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

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
· [bookmark: _Hlk162783605]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, 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 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 



According to the above agreement, we mainly focused on the topics of event definition, RS configuration, report content and container in the last meeting, and listed some details to be further discussed and some candidate solutions to be down-selected in this meeting. Therefore, in this contribution, we provide our view on the above aspects. 
Discussion
Measurement and reporting configuration 
In this section, we analyze measurement and reporting configuration for UE-initiated/event-driven L1/L2 beam reporting from aspects of configuration framework, event definition and measurement RS.
· Configuration framework
According to WID, legacy CSI measurement and reporting configuration frameworks should be the baseline for UE-initiated/event-driven L1/L2 beam reporting. As UE-initiated/event-driven L1/L2 beam reporting is based on unified TCI framework and targets sTRP with intra-cell and inter-cell cases, three legacy CSI measurement and reporting configuration frameworks designed for Rel-17 intra-cell inter-cell beam management, Rel-17 inter-cell beam management and Rel-18 L1/L2-triggered mobility respectively can be considered. For intra-cell case, Rel-17 intra-cell beam measurement and reporting configuration framework is the baseline for UE-initiated/event-driven L1/L2 beam reporting. Considering the latter two are targeted for inter-cell case, whether UE-initiated/event-triggered L1/L2 beam reporting is based on one or both of the above two CSI measurement and reporting configuration frameworks should be clarified. In the MIMO agenda, Rel-17 intra-cell and inter-cell beam measurement and reporting configuration framework should be prioritized. Since event-triggered reporting for L1/L2-triggered mobility will also be discussed and specified in Rel-19 mobility enhancements agenda, it would be better to design a common solution for all CSI measurement and reporting configuration frameworks to support UE-initiated/event-driven L1/L2 beam reporting.
[bookmark: _Ref158136222][bookmark: _Hlk159264895]Strive for a common design for Rel-17 intra-cell and inter-cell beam management framework and Rel-18 L1/L2-triggered mobility framework to support UE-initiated/event-driven L1/L2 beam reporting.
The beam reporting schemes supported by the legacy CSI measurement and reporting configuration frameworks mentioned above are controlled by the network. Once configured or triggered by the network, UE must perform corresponding beam measurement and reporting unless no valid measurement resource exists before CSI reference resource. If reusing legacy measurement and reporting configuration frameworks, additional network signaling needs to be introduced to indicate UE to perform UE-initiated/event-driven L1/L2 beam reporting, such as introducing a new RRC parameter to indicate whether the beam reporting is UE-initiated/event-driven or not, or introducing another reporting type, e.g., EventTriggeredReport.
[bookmark: _Hlk159264919]While reusing legacy CSI measurement and beam reporting configuration frameworks, additional signaling can be introduced to indicate UE to perform UE-initiated/event-driven L1/L2 beam reporting. 
· Event definition
In the last meeting, following four events were for further down selection:
· 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.
In our view, UE-initiated/event-driven L1/L2 beam reporting is used to assist the network to determine TCI state update or TCI state activation/deactivation. In general, the network makes decisions based on the evaluation of measurement results of the current beam(s) and the new beam(s). However, Event-1 and Event-3 only reflect the beam quality of either the current beam or the new beam, so they cannot provide sufficient information. Event-4 could achieve the same goal as Event-2, but it is not appropriate to compare beam quality with an absolute value, especially for intra-cell case. In addition, the definition of an absolute threshold for the new beam and the current beam is not easy, since it needs to consider the tradeoff between reporting overhead and network scheduling flexibility. With the above analysis, and to avoid complicated design for UE-initiated/event-driven L1/L2 beam reporting, we only prefer Event-2. 
Only support Event-2 for UE-initiated/event-driven L1/L2 beam reporting.
Another issue related to event definition is the measurement quantity. In the last meeting, L1-RSRP was agreed but whether to introduce filtering is FFS. In our understanding, the benefit of filtering is to reduce reporting frequency and overhead, thus also eliminating the impact of ping-pong issue, i.e., frequent TCI state update or TCI state activation. Even so, we think the motivation for filtering should be separately discussed for TCI state update and TCI state activation. TCI state update aims to enable the network and UEs to always communicate using the best beam. Furthermore, as the beam switching latency is very short, the introduction of filtering is not very necessary for the use case of TCI state update. For the use case of TCI state activation, due to its relatively long latency, it could be useful to consider filtering, but whether it is necessary needs further verification.
[bookmark: _Hlk163060882]The introduction of filtering is not necessary for TCI state update, but may be useful for TCI state activation.
If filtering is supported, we prefer it is up to UE implementation, similar to L3 filtering. Because UE has the best understanding of its state, such as movement speed and environment, thus it can dynamically adjust filtering-related operations to accommodate its state.
If filtering is introduced to obtain the measurement quantity for the trigger event, we prefer it is up to UE implementation. 
· Measurement RS
In the last meeting, CSI-RS and/or SSB-based L1-RSRP measurement was agreed. Combined with the trigger event, how to determine the actual measurement RS resources corresponding to the current beam(s) and new beam(s) should be discussed. In the offline discussions in RAN1#116, few options were proposed for Event-2 as listed in the following table.
	· Regarding RS measurement for the current beam for Event-2, down-select one or more of the following:
· Option-2a (implicit manner): The RS for current beam is implicitly derived from a QCL RS of indicated TCI state.
· Option-2b (implicit manner): The RS(s) for current beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s). 
· Option-2c (explicit manner): The RS(s) for current beam(s) are explicitly configured by RRC or MAC-CE.
· 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 MAC-CE
· FFS: Additional restriction, e.g., excluding current beam from the configured RS set.
· 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).


Although TCI state update and TCI state switch are different use cases, the final operation is determined by the network based on the reported contents. To simplify the procedure of UE-initiated/event-driven L1/L2 beam reporting, a unified RS configuration is preferred. For example, once a UE finds out the L1-RSRP of at least one new beam is better than the current beam applied for data transmission and reception, the UE should report the best N new beams that satisfy the condition. Upon reception by the network, if the best reported new beam is one of the activated TCI states, NW would directly trigger TCI state switch. If all of the reported new beams are different from the activated TCI states, TCI state activation will be performed. Considering the current beam is changeable, the RS(s) of the current beam(s) should be implicitly derived from the QCL Type-D source RS (if applicable) of the applied TCI state(s). 
Support implicit RS configuration for the current beam detection, i.e., the measurement RS is derived from RS w.r.t. QCL-TypeD.
In Rel-17 unified TCI framework, the QCL assumption of some channels/RSs is determined by the legacy beam indication mechanism, rather than following the indicated unified TCI state, especially if the indicated unified TCI state is associated with AdditionalPCI. In this case, besides the indicated unified TCI state, the current beam(s) should also include the channels/RSs that don’t follow the indicated unified TCI state. Thus, the number of current beams is larger than 1. Hence, the definition of Event-2 can be interpreted as follows: 
· Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than one of the current beams; or
· Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than all of the current beams.
[bookmark: _Hlk163060925]In Rel-17 unified TCI framework, the QCL assumption of some channels/RSs may be determined by the legacy beam indication mechanism, rather than following the indicated TCI state. In this case, the number of the current beams is larger than 1. 
Besides the indicated TCI state, whether the RS configuration for the current beam(s) should also consider the QCL assumption of some channels/RSs that don’t follow the indicated TCI state should be discussed.
To achieve a unified design, explicit RS configuration for new beam detection is reasonable, which is similar to candidate beam detection in BFR procedure and it can reuse legacy CSI measurement and reporting configuration framework. To avoid RRC reconfiguration, all of the current beam(s) applied for data transmission and reception, the activated TCI states other than the indicated one, and inactive TCI states should be included in the measurement resource set. But it may result in large measurement overhead and increase UE computation complexity. To resolve it, dynamic determination of measurement RS for new beam detection within the RRC-configured measurement resource set by MAC CE could be considered. 
Support explicit RS configuration for the new beam detection, and open for discussing dynamically selecting the actual measurement RS from the measurement resource set by MAC CE to reduce measurement overhead.
Report content
In legacy intra/inter-cell beam management, UE can select up to 4 CSI-RS/SSB resources with the best measurement result, and then report their ordering indexes (i.e., SSBRI/CRI) in the corresponding measurement resource set and measurement results to the network. In Rel-17 inter-cell beam management, the selected CSI-RS/SSB resource(s) could be associated with up to one candidate cell. If the number of the reported beam(s) is larger than 1, UE will perform differential L1-RSRP reporting to reduce reporting overhead. For UE-initiated/event-driven L1/L2 beam reporting, it can be the baseline. 
Take reporting content in the legacy reporting framework as the baseline for UE-initiated/event-driven L1/L2 beam reporting, which at least includes
· the reported beam(s) associated with up to one candidate cell for inter-cell case;
· differential reporting if the number of the reported beam(s) is larger than 1.
Besides above all, measurement quantity should also be discussed. In the last meeting, L1-RSRP was agreed and L1-SINR is FFS. Though L1-SINR could reflect interference, the RS configuration of CMR and IMR is a bit complicated, especially for the current beam which is implicitly configured. Therefore, to simplify the RS configuration, it would be better to only support L1-SINR based on one RS resource for UE-initiated/event-driven L1/L2 beam reporting, which means CMR and IMR are the same RS resource. 
If L1-SINR reporting is supported, only CMR-based L1-SINR measurement is allowed. 
In addition, the number of reported beams, i.e., N, also needs discussion. In legacy beam management, the value of N is determined by RRC configuration and UE always reports N beams. For UE-initiated/event-driven L1/L2 beam reporting, whether to follow the legacy mechanism or only report the beam(s) that satisfies the condition needs further study. If reusing the legacy mechanism, the payload size is fixed upon RRC configuration and the corresponding report contents could be carried by UCI, but useless measurement results would be included when the number of beams that satisfy the condition is smaller than N, thus it may cause a waste of resource. On the other hand, the latter could ensure the usage of reported measurement results, but it requires variable payload size. Thus, how to allocate resource to match the variable payload size should be considered into the design of report container.
Whether the number of reported beams is fixed or variable would affect the design of the report container.
Report container
For UE-initiated/event-driven L1/L2 beam reporting, the report container includes UCI and MAC CE. Multiple potential schemes were discussed during RAN1#116, where the three popular schemes are as follows:
	· 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_LINK26][bookmark: OLE_LINK25][bookmark: _Hlk162805669]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
· 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
· 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. 



In this section, we analyze the pros and cons of the three schemes (options) above, and provide our views on detailed design for each scheme.
· Option-1: MAC CE-based reporting
In MAC CE-based beam reporting, as shown in Figure 1, physical layer needs to indicate measurement results to MAC layer first, and then MAC layer judges whether to trigger beam report. If triggered, UE would generate MAC CE and transmit in the available physical-layer uplink resource, e.g., PUSCH, as in a mature mechanism. In the procedure, frequent interaction between physical layer and MAC layer is inevitable. Meanwhile, MAC layer often determines the occurrence of an event based on multiple indications of the measurement results to avoid false alarms. Hence, additional latency may be introduced. In addition, MAC CE can flexibly match variable report size and the report format design is simpler. As described in the procedure, corresponding specification impact is mainly on the MAC layer and similar mechanism has been designed for BFR, such as the definition of trigger criteria, signaling design of MAC CE and the transmission procedure. Therefore, it requires less specification change from RAN1 perspective. 
[bookmark: _Hlk162812323]For Option-1, the transmission procedure of UE-initiated/event-driven L2 beam reporting, in our view, is same as existing MAC CE-based reporting. Once UE-initiated/event-driven L2 beam reporting is triggered, if UL grant is available and the UL grant can accommodate the MAC CE plus its subheader as a result of LCP, UEwould instruct the Multiplexing and Assembly procedure to generate the MAC CE and then transmit it. Otherwise, UE would trigger scheduling request to request uplink resource and wait for network scheduling. Because the physical-layer uplink resource to carry the MAC CE is not pre-allocated or fixed, MAC CE-based reporting would not cause any wastage of resource. But, on the contrary, it may introduce additional latency when no UL grant is available, including waiting for the occasion to transmit scheduling request and waiting for the scheduling DCI and scheduling offset, etc. 


[bookmark: _Ref159165721]Procedure of MAC CE-based beam reporting
[bookmark: _Hlk159265077]MAC CE-based UE-initiated/event-driven beam reporting, i.e., Option-1, has following properties:
· specification impacts mainly on MAC layer and BFR procedure can be reused as much as possible;
· high resource utilization efficiency;
· flexibly match variable report size;
· latency caused by frequent cross-layer interaction, scheduling request, scheduling DCI and scheduling offset especially when no UL grant is available; 
Another issue related to MAC CE-based reporting is whether the SR is dedicated to UE-initiated/event-driven L2 reporting or not. In our view, it depends on the co-existence between UE-initiated/event-driven L2 reporting and BFR. If they cannot be configured simultaneously, to ensure the beam information is transmitted as soon as possible, dedicated SR configuration should be supported for UE-initiated/event-driven L2 reporting. Otherwise, it may not be necessary, as BFR can be the fallback mechanism to recover the beam pair link.
Whether dedicated SR configuration is needed for MAC CE-based UE-initiated/event-driven beam reporting is associated with the co-existence between MAC CE-based UE-initiated/event-driven beam reporting and BFR if option 1 is supported.
· Option-2: Dynamic scheduled UCI-based reporting


[bookmark: _Ref163051994]Procedure of dynamic scheduled UCI-based beam reporting
As shown in Figure 2, when the condition of the trigger event is satisfied, the UE will transmit a request on PUCCH Resource#1 and then transmit beam report on the resource#2 indicated by the DCI. Within the procedure, the DCI plays the role of ACK feedback mechanism of the step-1 transmission and indication of the step-2 resource. Thus, the reporting reliability is improved and no waste of resource exists. However, similar to MAC CE-based reporting, it may introduce additional latency, including waiting for the occasion to transmit scheduling request, PDCCH occasion and waiting for the scheduling offset, etc.
[bookmark: _Hlk163061004]Dynamic scheduled UCI-based beam reporting, i.e., Option-2, has high resource utilization efficiency but with longer latency caused by dynamic scheduling similar to Option-1.
In dynamic scheduled UCI-based beam reporting, some details need further study and discussion, such as the request format and corresponding bit length, and the resource property of the 2nd step reporting. According to the current specification, the request format can be SR or new UCI type. If it is a kind of SR, as it is triggered by MAC layer, cross-layer interaction will be introduced and the scheduled UL grant corresponds to the DCI is only for data in general, rather than for UCI. Therefore, legacy SR should be excluded and a new UCI type, e.g., L1-level SR is preferable. Thus, once the condition of the trigger event is satisfied, UE will transmit the request info on the PUCCH resource. After the NW receives the request info, it will schedule a PUSCH without data, similar to AP CSI reporting by DCI to carry the beam report. Hence, the procedure of dynamic scheduled UCI-based beam reporting is a total L1 operation.
If a new UCI type is introduced, the bit length of the UCI needs to be determined. Due to dynamic scheduling for 2nd step reporting, we prefer the payload size of the beam report to be indicated in the request info. If so, the network could allocate resource to match the beam report. As the payload size of beam report is larger than 1, multiple bits should be supported. Besides format design of the new UCI type, the current multiplexing and dropping rules for reporting multiple UCI types also need discussion. In our view, to avoid making the rule more complicated, the priority of the new UCI type can be the same as that of SR, and corresponding multiplexing and/or dropping operations also follow that for SR.
Another aspect requiring further discussion is the resource property of the 2nd step reporting, such as whether it is a dedicated resource for a UE and/or for UE-initiated/event-driven L1/L2 beam reporting, and whether it is PUCCH or PUSCH. Considering it is UCI-based reporting and the 2nd step reporting resource is allocated for the beam report indicated in the 1st step request info, it is reasonable that the 2nd step reporting resource is dedicated to a UE and UE-initiated/event-driven L1/L2 beam reporting. As for PUCCH or PUSCH, we prefer PUSCH. According to the current specification, only PUCCH resource used to carry HARQ-ACK can be indicated in the DCI which must be associated with PDSCH or response to a certain signaling such as beam indication. To support PUCCH as the 2nd step reporting resource, the DCI format design needs enhancement. However, it is not needed for PUSCH, since the CSI request field in the DCI format 0_1 can be reused.
For dynamic scheduled UCI-based beam reporting, i.e., Option-2
· [bookmark: _Hlk162874296]Support L1-level SR as the request in 1st step reporting;
· Support multiple bits included in the L1-level SR to indicate the payload size of the beam report in the 2nd step reporting resource;
· Support PUSCH as the 2nd step reporting resource, which is dedicated to a UE and UE-initiated/event-driven L1 beam reporting.
· Option-3: Pre-configured UCI-based reporting


[bookmark: _Ref163052017]Procedure of pre-configured UCI-based beam reporting
As shown in Figure 3, physical resource for both 1st step reporting and 2nd step reporting is pre-configured by the network. Thus, to aim for fast reporting, the time offset between 1st step reporting and 2nd step reporting can be configured with a small value. To avoid contention between multiple UEs and multiple transmission services, pre-configured physical resource for both 1st step reporting and 2nd step reporting can be dedicated to a UE and UE-initiated/event-driven L1 beam reporting. On the contrary, it may cause much more wastage of resource especially when the time offset between 1st step reporting and 2nd step reporting is smaller than the scheduling offset. As the network can judge whether the resource pre-allocated for 2nd step reporting will be occupied or not only after the 1st step reporting resource, if the time offset is small, the network is unable to re-allocate the resource for other UEs.
Resource utilization efficiency and latency of pre-configured UCI-based beam reporting, i.e., Option 3 depends on the duration between the uplink resources for the 1st step reporting and the 2nd step reporting.
To improve resource utilization efficiency, the time offset needs to be larger than the scheduling offset. Thus, the latency of pre-configured UCI-based beam reporting will be increased. In addition, we observe that the latency of Option-1, Option-2 and Option-3 could be similar under the similar resource utilization efficiency.
To achieve similar resource utilization efficiency, the latency of Option-1, Option-2 and Option-3 may be similar.
In pre-configured UCI-based beam reporting, some details also need to be discussed, which is similar to that for dynamic scheduled UCI-based reporting, i.e., Option-2. For the notification format in the 1st step reporting, we share the same view as in Option-2 that L1-level SR should be considered. As for the content of the notification, we also prefer multiple bits. If the 2nd step reporting resource is not dedicated for a UE, UE could inform the network the payload size of the beam report in the 1st step reporting to assist decoding on the network side. While if it is UE-dedicated, to improve resource utilization efficiency, multiple uplink resources with different payload sizes could be configured, and UE can select one of them based on the report size and then indicate the resource ID to the network. Thus, the network could allocate suitable resources for other UEs to fully utilize the uplink resources. For the issue of PUCCH or PUSCH for 2nd step reporting, we are open to discuss both of them.
For pre-configured UCI-based beam reporting, i.e., Option-3:
· Support L1-level SR as the notification in 1st step reporting;
· Support multiple bits included in the L1-level SR to reflect the payload size of the beam report when 2nd step reporting resource is common for UEs and services, or indicate the actual reporting resource when multiple dedicated resources with different payload sizes are pre-configured for the 2nd step reporting.
In addition to the above analysis, the reporting reliability and ACK feedback mechanism for each step should also be considered. For Option-1, the 1st step reporting is SR if there is no available UL grant. Once SR is triggered, it will be pending until the beam report is transmitted. And for pending SR, UE will transmit it periodically. The DCI to schedule a UL grant can be regarded as an ACK feedback for the SR. For the transmission of beam report, carried by CG-PUSCH or DG-PUSCH, its reliability can be ensured by retransmission mechanism and improved by repetition transmission. As an alternative, the ACK feedback mechanism for the transmission of BFR MAC CE has been specified, i.e., the PDCCH scheduling a PUSCH transmission with the same HARQ process number as for the transmission of the MAC CE and having a toggled NDI field value. Therefore, there is no additional effort for Option-1 to support reporting with high reliability.
Option-1 has a complete ACK feedback mechanism and can achieve high reporting reliability.
For Option-2, the DCI to indicate/schedule the 2nd step reporting resource can be regarded as the ACK feedback of the request in the 1st step reporting. While for Option-3, there is no ACK feedback for 1st step reporting unless a new mechanism is supported. In our view, it may be beneficial to introduce ACK feedback for the notification transmission in the 1st step reporting. If so, only after receiving the ACK feedback, UE could transmit the beam report. Thus, blind detection on the network side will be avoided. Meanwhile, the latency will be increased.
Introduction of ACK feedback mechanism could avoid blind detection on the network side but results in larger latency.
Besides ACK feedback mechanism for the 1st step reporting, repetition transmission, similar to SR could also be considered for the 1st step reporting in Option-2 and 3 to improve reliability. As for the ACK feedback mechanism of the 2nd step reporting in Option-2 and 3, we think it is unnecessary to define an additional mechanism. Because if the network receives the beam report, it may trigger TCI state switch and/or TCI state activation and the corresponding signaling could be the ACK feedback. To improve the transmission reliability of 2nd step reporting, repetition transmission can also be considered for both Option-2 and Option-3. 
[bookmark: _GoBack]Signaling of TCI state switch or TCI state activation can be the ACK feedback of the 2nd step reporting in Option-2 and Option-3.
To improve reporting reliability, repetition transmission of step-1 and step-3 in Option-2 and Option-3 could be considered.
Others
[bookmark: _Hlk158065599][bookmark: _Hlk158065403]Besides the issues discussed above, another issue to consider is whether to support the co-existence of legacy beam reporting and UE-initiated/event-driven L1/L2 beam reporting. The aim of UE-initiated/event-driven L1/L2 beam reporting is to reduce reporting overhead and the latency of the legacy beam measurement and reporting. From this perspective, it is meaningless to support the co-existence of legacy beam reporting and UE-initiated/event-driven L1/L2 beam reporting. However, from another perspective, the network has much more beam information from the overall system point of view and has better knowledge of the status and location of UE etc. Thus, the feasibility and accuracy of the network operation may be improved.
[bookmark: _Hlk159265017]The co-existence of legacy beam reporting and UE-initiated/event-driven L1/L2 beam reporting should be considered.
Conclusion
For UE-initiated/event-driven L1/L2 beam reporting, we have the following observations and proposals:
1. The introduction of filtering is not necessary for TCI state update, but may be useful for TCI state activation.
In Rel-17 unified TCI framework, the QCL assumption of some channels/RSs may be determined by the legacy beam indication mechanism, rather than following the indicated TCI state. In this case, the number of the current beams is larger than 1. 
Whether the number of reported beams is fixed or variable would affect the design of the report container.
MAC CE-based UE-initiated/event-driven beam reporting, i.e., Option-1, has following properties:
· specification impacts mainly on MAC layer and BFR procedure can be reused as much as possible;
· high resource utilization efficiency;
· flexibly match variable report size;
· latency caused by frequent cross-layer interaction, scheduling request, scheduling DCI and scheduling offset especially when no UL grant is available; 
Dynamic scheduled UCI-based beam reporting, i.e., Option-2, has high resource utilization efficiency but with longer latency caused by dynamic scheduling similar to Option-1.
Resource utilization efficiency and latency of pre-configured UCI-based beam reporting, i.e., Option 3 depends on the duration between the uplink resources for the 1st step reporting and the 2nd step reporting.
To achieve similar resource utilization efficiency, the latency of Option-1, Option-2 and Option-3 may be similar.
Option-1 has a complete ACK feedback mechanism and can achieve high reporting reliability.
Introduction of ACK feedback mechanism could avoid blind detection on the network side but results in larger latency.
Signaling of TCI state switch or TCI state activation can be the ACK feedback of the 2nd step reporting in Option-2 and Option-3.

1. Strive for a common design for Rel-17 intra-cell and inter-cell beam management framework and Rel-18 L1/L2-triggered mobility framework to support UE-initiated/event-driven L1/L2 beam reporting.
While reusing legacy CSI measurement and beam reporting configuration frameworks, additional signaling can be introduced to indicate UE to perform UE-initiated/event-driven L1/L2 beam reporting. 
Only support Event-2 for UE-initiated/event-driven L1/L2 beam reporting.
If filtering is introduced to obtain the measurement quantity for the trigger event, we prefer it is up to UE implementation. 
Support implicit RS configuration for the current beam detection, i.e., the measurement RS is derived from RS w.r.t. QCL-TypeD.
Besides the indicated TCI state, whether the RS configuration for the current beam(s) should also consider the QCL assumption of some channels/RSs that don’t follow the indicated TCI state should be discussed.
Support explicit RS configuration for the new beam detection, and open for discussing dynamically selecting the actual measurement RS from the measurement resource set by MAC CE to reduce measurement overhead.
Take reporting content in the legacy reporting framework as the baseline for UE-initiated/event-driven L1/L2 beam reporting, which at least includes
· the reported beam(s) associated with up to one candidate cell for inter-cell case;
· differential reporting if the number of the reported beam(s) is larger than 1.
If L1-SINR reporting is supported, only CMR-based L1-SINR measurement is allowed. 
Whether dedicated SR configuration is needed for MAC CE-based UE-initiated/event-driven beam reporting is associated with the co-existence between MAC CE-based UE-initiated/event-driven beam reporting and BFR if option 1 is supported.
For dynamic scheduled UCI-based beam reporting, i.e., Option-2
· Support L1-level SR as the request in 1st step reporting;
· Support multiple bits included in the L1-level SR to indicate the payload size of the beam report in the 2nd step reporting resource;
· Support PUSCH as the 2nd step reporting resource, which is dedicated to a UE and UE-initiated/event-driven L1 beam reporting.
For pre-configured UCI-based beam reporting, i.e., Option-3:
· Support L1-level SR as the notification in 1st step reporting;
· Support multiple bits included in the L1-level SR to reflect the payload size of the beam report when 2nd step reporting resource is common for UEs and services, or indicate the actual reporting resource when multiple dedicated resources with different payload sizes are pre-configured for the 2nd step reporting.
To improve reporting reliability, repetition transmission of step-1 and step-3 in Option-2 and Option-3 could be considered.
The co-existence of legacy beam reporting and UE-initiated/event-driven L1/L2 beam reporting should be considered.
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