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[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK13][bookmark: OLE_LINK14]In the last meeting, following agreement related to UE-initiated/event-driven beam management was achieved [1].
	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.


According to the above agreements, 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 views 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 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, event-2 was agreed and following events were for further study:
· 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).
In our view, UE-initiated/event-driven L1/L2 beam reporting is used to assist the network in determining 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. Event-6, event-7a and event-7b aim to facilitate TCI state activation. However, event-2 can also achieve it if the number of reported beams is larger than 1. Therefore, it is unnecessary to introduce additional event(s) for TCI state activation. While for event-5 and event-8, the corresponding motivation and use case are not clear. Further clarification is needed before discussion. Event-9 is the same as event-2 if the current beam can be explicitly configured by RRC. With the above analysis, and to avoid a complicated design for UE-initiated/event-driven L1/L2 beam reporting, it is unnecessary to support additional event(s) other than event-2. 
Do not support additional event(s) other than 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/how 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 issues, i.e., frequent TCI state updates 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 critical for TCI state update, but may be useful for TCI state activation.
If filtering is supported, following approaches can be considered.
· Alt-1:  not configuring timeRestrictionForChannelMeasurements for L1-RSRP measurement.
· Alt-2:  introducing timer and/or counter in MAC layer similar to BFD evaluation.
· Alt-3:  specifying a measurement window or measurement times for filtering in the PHY layer.
· Alt-4:  configuring filtering coefficient(s) similar to L3 filtering.
In the last meeting, UCI-based UEIBM reporting was agreed. If Alt-2 is used for L1-RSRP filtering, cross-layer interaction is required and additional latency will be introduced. It is not reasonable. For Alt-3 and Alt-4, if it is specified or configured by NW, UE always needs to perform L1-RSRP filtering as specified or configured, unless RRC reconfiguration. In contrast, Alt-1 is preferred. If timeRestrictionForChannelMeasurements is set as “not configured”, UE will obtain the measurement result based on the latest three RS occasions [2] but the exact filtering operation is up to UE implementation. UE can adjust filtering operation to accommodate its state, such as movement speed and environment. 
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 RAN1#116 meeting [3], CSI-RS and SSB have been agreed for UEIBM. In the last meeting, we discussed the RS determination of the current beam(s) and new beam(s) for event-2, and the RS for the current beam is implicitly derived from a QCL source RS of indicated TCI state was agreed. According to the current specification, the QCL source RS of the indicated TCI state is CSI-RS.  So, how to support SSB-based measurement and reporting for event-2 needs further discussion. One potential solution is to derive it from the QCL root source RS of the indicated TCI state. Thus, both SSB and CSI-RS can be obtained according to the implicit manner. Considering the unfairness of comparing the measurement results of CSI-RS and SSB, the RS type of the current beam should be the same as that of the new beam(s). Therefore, whether the RS corresponding to the current beam is derived from the QCL source RS of the indicated TCI state or the QCL root source RS can be determined by the RS type of the new beam(s). For example, if the corresponding RS of the new beam(s) is CSI-RS, the RS corresponds to the current beam is derived from the QCL source RS of the indicated TCI state. Otherwise, the RS corresponds to the current beam is derived from the QCL root source RS of the indicated TCI state.
The RS type of measurement RSs corresponding to the current beam and new beam(s) should be the same.
[bookmark: _Hlk166262717]Whether measurement RS corresponds to the current beam is implicitly derived from the QCL source RS (i.e., CSI-RS) or the QCL root source RS (i.e., SSB) of the indicated TCI state can be determined by the configured measurement RS corresponding to the new beam(s).     
In the 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. Considering the above scenario, explicit RS configuration for the current beam, i.e., Option-2c should also be supported.     
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. 
To support TCI activation/update for channels/RSs that don’t follow the indicated TCI state based on UE-initiated/event-driven beam reporting, explicit RS configuration for the current beam, i.e., Option-2c should be supported.  
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. However, 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, i.e., Option-3a, 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. 
[bookmark: _Hlk166262768]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 supported. 
In addition, the number of reported beams also needs discussion. In the last meeting, following options were proposed. 
	· 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.


Similar to the L3 event-triggered report, we think it is more reasonable to only report the beam(s) that satisfies the condition of event-2, i.e., Option-1 and Option-2. But for Option-2, only one beam is reported which is too restrictive and not suitable for TCI state activation. Therefore, we prefer Option-1 and when the value of N is larger than 1, TCI state activation can also be supported. 
Prefer Option-1, i.e., only N beam(s) that satisfy the condition of event-2 are reported in the report instance, where N ∈ {1, 2, ..., Nmax}.
Another remaining issue about report content is whether to always report the measurement result of the current beam or not, and if reported, whether it is counted in the N reported beams. For event-2, it is reasonable to provide the measurement result of the current beam together with that of the new beam(s) to the network, so that the network can evaluate whether to perform TCI state switch or TCI state activation based on the them. However, whether the measurement result of the current beam is necessary for network decision on TCI state switch or TCI state activation or not is up to the network. Therefore, similar to Rel-18 L1/L2-triggered mobility, whether the measurement result of the current beam is reported mandatorily or not can be determined by RRC configuration. if it is reported, only the measurement result needs to be reported and the measurement RS resource index is not needed, as there is only one current beam. Whether it is counted in the N reported beams or not, we think either one is fine if Option-1 is agreed. As the measurement result of the current beam is the worst value within the N reported measurement results, differential RSRP reporting can be performed for the N or N+1 reported beams without additional specification effort
Whether the current beam is mandatorily reported or not can be determined by RRC configuration, if reported and Option-1 is supported, the corresponding measurement result is included in the beam report but measurement resource index is not needed, and differential reporting can be performed within all reported beams. 
Report mode
In the last meeting, UCI-based UE-initiated/event-driven beam reporting was agreed and following two transmission modes were 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.



In this section, we provide our views on details of the two modes, such as bit length and corresponding usage in Step-1, resource type of the second channel in Step-3 in Mode A and Step-2 in Mode B, and ACK feedback mechanism, etc.
· Mode A


Procedure of dynamic scheduled UCI-based beam reporting
As shown in Figure 1, when the condition of the trigger event is satisfied, the UE will transmit a request on PUCCH Resource#1 and then transmit a beam report on resource#2 indicated/scheduled by the DCI. 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 the MAC layer, cross-layer interaction will be introduced and the scheduled UL grant corresponding to the DCI is only for data in general, rather than for UCI. Therefore, legacy SR should be excluded and a new UCI type 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.
Support a new UCI type as the request for Step-1 reporting in Mode A.
If a new UCI type is introduced, the bit length of the UCI needs to be determined. In the last meeting, we discussed one-bit and multi-bit two cases without any consensus.  For one-bit case, it may be only used to notify the network that event-2 is satisfied. Other useful information, such as CC index for cross-CC reporting, report configuration index and payload size of the Step-3 reporting cannot be provided. Detail functionality of step-1, step-2 and step-3 should be discussed for Mode A. As shown in Figure 2, if PUCCH resource#1 is configured to carry Step-1 reporting for ReportConfig#1 and ReportConfig#2 to save resource overhead, when the event-2 is satisfied within one of the report configurations, one-bit information will be transmitted on the PUCCH resource#1 at once. But from the perspective of the network, it cannot judge whether the event-2 within ReportConfig#1, ReportConfig#2, or both is satisfied. In this case, the network would conservatively allocate resources for the second channel based on the maximum payload size, i.e., ReportConfig#1 and ReportConfig#2. Hence it could lead to resource wastage. For cross-CC reporting, one PUCCH resource may be associated with more report configurations for Step-1 reporting. In this case, the phenomenon of resource wastage may become more severe. 
For Mode A, if one PUCCH resource is configured for Step-1 reporting corresponding to multiple report configurations within a CC or across CCs, the network cannot evaluate the actual payload size which could lead to resource wastage of the second UL channel.   


Association between Report Configuration for UEIBM and Step-1 reporting resource
To solve the above issues, one potential solution is to indicate the index(es) of the report configuration where event-2 is satisfied, and CC index(es) indicating the CC the report configuration belongs to. Based on the reported information, the network can evaluate the payload size of the second channel. In the legacy CSI framework, the maximum number of configured CSI report configurations within one CC is 48 and the maximum number of configured CCs within a cell group is 32.  If the report configuration for UE-initiated/event-driven beam reporting is similar to the legacy CSI report configuration, to report the above information, multiple bits need to be carried in Step-1 reporting. In contrast, a simplified approach is to directly indicate the payload size of the beam reporting carried in the second UL channel. For example, 2 bits PUCCH in Step-1, 4 codepoints can indicate 4 different ranges of payload size so that gNB can schedule the right amount of RE resources for the second channel in mode A.  
Support multi-bit PUCCH for Step-1 reporting in Mode A to indicate the payload size of the second UL channel. 
[bookmark: _Hlk166090056]Besides, whether Step-1 reporting is transmitted periodically or only transmitted when the condition of event-2 is satisfied also needs discussion. From the UE side, the latter is more suitable, as it can at least save power assumption. Therefore, we prefer it.  If the new UCI type is introduced and it is transmitted conditionally, the multiplexing and dropping rules for reporting multiple UCI types may need enhancement. In our view, to avoid making the rule more complicated, the priority of the new UCI type can be similar to that of SR, as well as corresponding multiplexing and/or dropping operations.
For Step-1 reporting in Mode A,
· It is transmitted only when the condition of event-2 is satisfied;
· Corresponding multiplexing and/or dropping rule should be considered when it collides with other UCIs.
Another aspect requiring further discussion is the resource property of the Step-3 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 Step-3 reporting resource is allocated for the beam report indicated in the Step-1 request info, it is reasonable that the Step-3 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 certain signaling such as beam indication. To support PUCCH as the second UL channel for beam reporting, the DCI enhancement maybe needed, however it was agreed in RAN1#116bis that “no new DCI format is introduced”. For PUSCH as the second UL channel, the CSI request field in the DCI format 0_1 can be reused without enhancing DCI format.
For Step-3 reporting in Mode A, support PUSCH as the second UL channel which is determined based on the CSI request field in the Step-2 DCI.
Furthermore, if reusing the CSI request field in DCI format 0_1 to inform UE that the scheduled PUSCH is used to carry UE-initiated/event-driven beam reporting, some enhancements are needed based on the legacy aperiodic CSI reporting.  In the current CSI configuration framework, a trigger state indicated by the CSI request field is associated with N CSI report settings or an LTM CSI report setting. Based on this, the simplest method is to introduce another element, i.e., UE-initiated/event-driven beam reporting to be associated with the trigger state. Hence, there are three different cases of aperiodic CSI reporting, AP CSI report, AP LTM CSI report and UEIBM report. Same as in the legacy, only one of the three cases can be configured in the CSI-AperiodicTriggerState corresponding to a trigger state. Thus, when UE receives a DCI and the indicated trigger state is associated with UE-initiated/event-driven beam reporting, UE will transmit all reports that satisfy the condition of event-2 based on the priority of reports.  And, the priority of report can be determined based on the legacy CSI report priority rule.
· Mode B


[bookmark: _Ref163052017]Procedure of pre-configured UCI-based beam reporting
As shown in Figure 3, the physical resource for both Step-1 reporting and Step-2 reporting is pre-configured by the network in Mode B. Step-1 reporting in Mode B is also used to notify the network that event-2 is satisfied and the network will detect the corresponding pre-configured resource for the second UL channel. Therefore, we share the same view as in Mode A that a new UCI type should be considered. As for the content of the L1-level SR, if the pre-configured PUCCH resource is used for Step-1 reporting in multiple report configurations within a CC or cross CCs, the same issue as in Mode A will arise. For example, if N report configurations are associated with one PUCCH resource, the network will preconfigure the resources for the second channel based on payload size calculated by the N report configurations. However, maybe event-2 is satisfied in only one report configuration. Thus, it leads to much wastage of resources.  Considering re-allocating pre-configured uplink resources for the second UL channel may not be feasible, hence indicating the payload size of the second UL channel as in Mode A may not be suitable. On the other hand, it is more reasonable to indicate a resource index to denote a pre-configured uplink resource for the second UL channel which can match the payload size exactly. The corresponding prerequisite is that the network needs to pre-configure multiple uplink resources with different payload sizes, like PUCCH format 0/1/2/3/4. To support it, multi-bit PUCCH for Step-1 reporting in Mode should also be considered.   
For Step-1 reporting in Mode B,
· Support a new UCI type as the notification;
· Support multi-bit PUCCH for Step-1 reporting to indicate a pre-configured uplink resource for the second UL channel which matches the payload size exactly. 
As for the transmission strategy and multiplexing/dropping rule of Step-1 reporting in Mode B, we also share the same view as in Mode A. For the resource property of the second UL channel for Step-2 reporting in Mode B, either PUCCH or PUSCH can be considered, however supporting both does not make sense. 
· ACK feedback and reliability
There is an FFS bullet point on network acknowledgment for each step, below we discuss this issue separately for Mode A and B. For Mode A, the DCI to indicate/schedule the reporting resource in Step-3 can be regarded as the ACK feedback of the request in the Step-1 reporting. While for Mode B, there is no ACK feedback for Step-1 reporting in the current phase unless a new mechanism is supported. In our view, though it may be beneficial to introduce ACK feedback for the notification transmission in the Step-1 reporting to avoid blind detection on the network side, the cost is also very high. For example, it may introduce additional latency, as UE needs to wait for the DCI and then transmit the beam report. In addition, the DCI enhancement is needed as there is no DCI used for carrying ACK feedback information for UCI in the current specification. To simplify the design of the procedure, it would be better to not have the ACK feedback mechanism for Step-1 reporting in Mode B.    
Do not support ACK feedback mechanism for Step-1 reporting in Mode B. 
Besides the ACK feedback mechanism for the Step-1 reporting, repetition transmission, similar to SR could also be considered for the Step-1 reporting in Mode A and Mode B to improve reliability. As for the ACK feedback mechanism of the beam reporting in Mode A and Mode B, we think it is unnecessary to define an additional mechanism. 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. If the network does not receive the beam report successfully, at least for Mode A, re-transmission of the beam report can be triggered by the network. To improve the transmission reliability of the beam reporting, repetition transmission can also be considered for both Mode A and Mode B. 
Signaling of TCI state switch or TCI state activation can be the ACK feedback of the beam reporting in Mode A and Mode B.
To improve reporting reliability, repetition transmission of step-1 and step-3 in Mode A, step-1 and step-2 in Mode B 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 critical for TCI state update, but may be useful for TCI state activation.
1. The RS type of measurement RSs corresponding to the current beam and new beam(s) should be the same.
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. 
For Mode A, if one PUCCH resource is configured for Step-1 reporting corresponding to multiple report configurations within a CC or across CCs, the network cannot evaluate the actual payload size which could lead to resource wastage of the second UL channel.   
Signaling of TCI state switch or TCI state activation can be the ACK feedback of the beam reporting in Mode A and Mode B.

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. 
Do not support additional event(s) other than 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.
Whether measurement RS corresponds to the current beam is implicitly derived from the QCL source RS (i.e., CSI-RS) or the QCL root source RS (i.e., SSB) of the indicated TCI state can be determined by the configured measurement RS corresponding to the new beam(s).   
To support TCI activation/update for channels/RSs that don’t follow the indicated TCI state based on UE-initiated/event-driven beam reporting, explicit RS configuration for the current beam, i.e., Option-2c should be supported.  
Support explicit RS configuration for the new beam detection, i.e., Option-3a, and open for discussing dynamically selecting the actual measurement RS from the measurement resource set by MAC CE to reduce measurement overhead.
Proposal 1: 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 supported. 
Prefer Option-1, i.e., only N beam(s) that satisfy the condition of event-2 are reported in the report instance, where N ∈ {1, 2, ..., Nmax}.
Whether the current beam is mandatorily reported or not can be determined by RRC configuration, if reported and Option-1 is supported, the corresponding measurement result is included in the beam report but measurement resource index is not needed, and differential reporting can be performed within all reported beams. 
Support a new UCI type as the request for Step-1 reporting in Mode A.
Proposal 2: Support multi-bit PUCCH for Step-1 reporting in Mode A to indicate the payload size of the second UL channel. 
Proposal 3: For Step-1 reporting in Mode A,
· It is transmitted only when the condition of event-2 is satisfied;
· Corresponding multiplexing and/or dropping rule should be considered when it collides with other UCIs.
Proposal 4: For Step-3 reporting in Mode A, support PUSCH as the second UL channel which is determined based on the CSI request field in the Step-2 DCI.
For Step-1 reporting in Mode B,
· Support a new UCI type as the notification;
· Support multi-bit PUCCH for Step-1 reporting to indicate a pre-configured uplink resource for the second UL channel which matches the payload size exactly. 
Do not support ACK feedback mechanism for Step-1 reporting in Mode B. 
To improve reporting reliability, repetition transmission of step-1 and step-3 in Mode A, step-1 and step-2 in Mode B 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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