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1. INTRODUCTION
RAN plenary #112 approved the WID for NR MIMO Phase 5 [1]. The WID covers five objectives, where one of the described objectives is to specify enhancement to facilitate UE-initiated/event-driven beam management for reducing overhead and latency. 

	1. [bookmark: _Hlk145555364][bookmark: _Hlk146642115]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
2. [bookmark: _Hlk146697700]Specify CSI support for up to 128 CSI-RS ports, targeting FR1
a. Type-I codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks.
b. Type-II codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks, without modifying any codebook parameter other than introducing additional values for the number of ports codebook parameter(s)
c. Extension of CRI(s)-based CSI reporting (CQI/PMI/RI calculated per CRI for ≥1 CRIs) for hybrid beamforming supporting up to a total of 128 CSI-RS ports across all resources, with up to 32 CSI-RS ports per resource, without new codebook design.
3. Specify UE reporting enhancement for CJT deployments under non-ideal synchronization and backhaul, targeting FR1, both FDD and TDD 
a. Inter-TRP time misalignment and frequency/phase offset measurement and reporting, assuming legacy CSI-RS design, with stand-alone aperiodic reporting on PUSCH
4. Specify non-coherent UL codebook to facilitate 3-antenna-port codebook-based transmissions, without enhancement on UL full power transmission and without enhancement on SRS resource.
Note: UL full power transmission mode 1 and 2 are not supported.
5. [bookmark: _Hlk156394373]Specify enhancement for asymmetric DL sTRP/UL mTRP deployment scenarios, assuming intra-band intra-DU non-co-located mTRP scenarios, without changing existing cell definition or defining a new cell (e.g. UL-only cell), assuming the Rel-17/18 unified TCI framework and fully reusing the legacy QCL/UL spatial relation rules, targeting FR1 and FR2 
a. Two closed-loop PC adjustment states for SRS, both separate from PUSCH; and pathloss offset configurations for pathloss calculation to UL TRP(s), when the pathloss RS is from DL sTRP. 




In RAN1#116 meeting [2], the following agreements were made:
	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
· 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 



In this contribution, we present and discuss our views on this topic, including discussions on event definition, UL signaling contents, and UL signaling medium.

2. DISCUSSION
2.1 OVERVIEW
 In the evolution of NR specifications up to Rel-18, beam reporting and beam switch/update mechanisms have been primarily network-initiated. This paradigm is based on the system configuring the UE to perform measurements on specific beams and subsequently report preferred ones. The system indicates the UE to switch to certain beams for either DL reception or UL transmission, which can be based on the unified TCI framework. However, a fundamental challenge arises in terms of the inherent latency and signaling overhead based on the network-initiated beam management. In many cases, the UE is often the first entity to identify variations in beams and determine the best beam for communications. However, this remains unknown to the network until the UE reports its measurement results.

The principal issue arising from the network-initiated beam management is the asynchronous nature of beam change awareness between the UE and the network. As the UE dynamically detects changes in the propagation environment, such as finding better-suited beams for communication, it can promptly identify these variations. However, the network remains unaware of these changes until the UE communicates its measurement findings. Consequently, this asynchronous information flow results in increased latency and added signaling burden on the network, as the network needs to wait and process updates from UEs regarding optimal beam configurations.

To address the latency and signaling overhead associated with the network-initiated beam management procedures, there has been interest in exploring alternative methodologies based on the UE's capability to proactively manage beam-related operations. By allowing UEs to autonomously detect and respond to changes in beam conditions, potential benefits can be realized, including minimizing latency and reducing signaling overhead. Consequently, investigating UE-initiated approaches for beam reporting and switch/update functionalities is of great importance and interest within the context of NR evolution and standardization efforts. Such investigations would also be worth for next-generation wireless networks, as they could lead to reduced latency and overhead, ultimately resulting in improved user experiences and network performance.

2.2 ON EVENT DEFINITION AND UL SIGNALING CONTENTS

Firstly, the UE would detect an event that a beam may need to be changed. In RAN1#116 meeting, at least the following 4 events were identified for further study as a starting point:
· Event-1: Quality of the current beam is worse than a certain threshold.
· Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam. 
· Event-3: Quality of a new beam is better than a certain threshold. 
· Event-4: Quality of the current beam is worse than a threshold 1, and quality of at least one new beam is better than a threshold 2.

Under the unified TCI (UTCI) framework, all the above 4 events are properly interpreted in that a beam change can occur among the already activated TCI-states by the most recent MAC-CE as TCI activation command. In our view, at least the Event-2 should be considered for further design, but it may be further split into two different cases under the UTCI framework in terms of whether the “current beam” refers to the ‘indicated TCI-state’ or an ‘activated TCI-state’. We believe both cases should be supported as each has a different target use case:
· Event-2A: Current beam refers to the indicated TCI-state, and the new beam is one of activated TCI-states (by the most recent MAC-CE TCI activation command).
· To aid gNB for better decision to switch the current indicated TCI-state to another among the activated TCI-states.
· Event-2B: Current beam refers to an activated TCI-state, and the new beam is one of non-activated TCI-states configured by RRC (as a TCI pool).
· To aid gNB for deciding to send a new MAC-CE TCI activation command for updating a new set of activated TCI-states to be mapped to the TCI field.

Figure 1 shows an example of MAC-CE-activated UTCIs mapped onto TCI field codepoints of DCI, e.g., assuming a joint UTCI mode.
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Figure 1. Example of 3-bit TCI field of a DCI being activated by a MAC-CE

Then, the UE can receive a DCI indicating a codepoint (e.g., Codepoint 2) which means a pair of {UTCI2, UTCI14} is being updated for the M-TRP scenario under UTCI framework. While the UE maintains those {UTCI2, UTCI14} in terms of respective QCL properties for DL/UL communications, the UE can detect an event where one of them exhibits poor beam quality (e.g., by Event-1). For example, the UE can compare UTCI2 with other activated UTCIs which are UTCI3, 5, 16, 4, 15, 23 in terms of a beam quality metric, e.g., L1-RSRP, by Event-2A, where the current beam refers to the indicated TCI-state as UTCI2 and the new beam is one of activated TCI-states (UTCI3, 5, 16, 4, 15, 23). If the UE detects that the current UTCI2 no longer offers the best performance, the UE will identify this before the network becomes aware. This is one example of meaningful events that the UE can perform, where the corresponding threshold for such comparisons needs to be configured to the UE. RAN1 needs to identify additional possible events that the UE conducts for the UE-driven beam management procedure. For example, the UE may compare an activated UTCI with a non-activated UTCI among the configured UTCI pool by RRC, which is denoted by Event-2B where the current beam refers to an activated TCI-state. 

Observation 1: Under unified TCI framework, event definition for UE-driven beam management can be considered based on already activated UTCIs or from not-activated ones in the RRC configured UTCI pool, and by other possible condition. UE-driven beam management does not imply granting full freedom to the UE for beam selection or updates.

Proposal 1: Support at least Event-2 with further splitting into Event-2A and Event-2B, according to the following different interpretations of current beam and new beam:
· Event-2A: current beam refers to the indicated TCI-state and new beam is one of activated TCI-states
· Event-2B: current beam refers to an activated TCI-state and new beam is one of non-activated TCI-states

The UE-initiated beam reporting procedure is also useful in relation to events that the UE can only discover, e.g., MPE event, geo-location change, etc. These feature-specific events can be configurable, so that depending on network implementation gNB may turn on or off a specific event in a flexible way. For example, since basic Geo-location information can be readily available for most UEs, its availability may be leveraged to further reduce latency in beam reporting and switching. Therefore, the UE may also consider a change in its geo-location, as another event to trigger for beam reporting. Such consideration is of particular importance for supporting a reliable beam operation of high mobility UEs in FR2.

Observation 2: Basic Geo-location information is readily available for most UEs, therefore, its availability may be utilized to further reduce latency in beam reporting and switching

Proposal 2: Support feature-specific events, e.g., MPE, geo-location change, to be configurable such that the gNB may turn on or off a specific event for UE-initiated beam reporting procedure. 


UE-driven beam reporting (UL signaling) contents 
The UE can be configured with more than one event case, where it performs corresponding calculations and comparisons to check whether a new beam candidate or RS is found to be better and should be updated for use. For example, the UE can be configured for an event-based beam reporting which can be associated with a resource setting such as one or more of RSs (e.g., CSI-RS, SSB, SRS) or TCI state, with corresponding threshold and quality metric (e.g., L1-RSRP, L1-SINR, CQI, CRI, SSBRI) to be reported as UL signaling contents, once the UE identifies to report those according to the event-based beam reporting procedure. The event-based beam reporting by the UE can include a flag to indicate that one of the measurement cases exceeded a threshold. The UE can additionally include a value representing the difference between the measurement and the threshold (e.g., explicitly or quantized). The UE can include multiple flags where each flag identifies the measurement that exceeded the threshold.

Observation 3: Configuration for UE-driven beam management can include a resource setting such as a set of RSs to measure on, event cases, and corresponding thresholds, where a type of reporting content, e.g., quality metric, can also be configured to the UE for each event case.

Proposal 3: Support flexible UE-driven beam reporting configuration for each target event case by configuring corresponding resource settings, thresholds, reporting contents including a flag for the corresponding event.


2.3 ON UL SIGNALING MEDIUM/CONTAINER
Based on detecting an event, e.g., out of multiple events defined or configured to a UE, the UE can generate and report information about the determined event. The UE needs to report this information quickly after detecting the event because the UE requires a network action before entering beam failure or radio link failure. However, the UE may not have UL resources available when the event-based beam reporting is triggered. The UE can receive, as part of the event-based beam reporting configuration, a maximum duration parameter in which the event-based beam reporting can be performed. The maximum duration can be defined starting from the time when one of configured triggering conditions is satisfied.
Upon satisfaction of a triggering event, the UE can determine whether the next available UL transmission resource (e.g., PUSCH, PUCCH, etc.) falls within the maximum duration for the event-based beam reporting. If the UE determines that the next available UL transmission occasion (PUCCH, PUSCH, e.g., configured-grant(CG) or dynamic-grant(DG), etc.) is within the maximum duration, the UE can perform the event-based beam reporting using the next available UL transmission occasion. If the UE determines that there are no available UL resources within the maximum duration, a contention-based transmission for the beam reporting is used as a fallback method for the UE-initiated beam reporting. 

Observation 4: Upon detecting an event where a UE generates reporting information about the determined event, the UE needs to report this information quickly after detecting the event, as the UE requires a network action before entering beam failure or radio link failure.

Proposal 4: Support a maximum duration parameter to be configured to a UE, where upon satisfaction of a triggering event
· if the UE finds an available UL resource among pre-configured resources within the maximum duration, the UE transmits the beam reporting using the available UL resource.
· Otherwise, a contention-based transmission is used for the UE-initiated beam reporting.

PUSCH as a UL signaling medium for event-based beam reporting 
It is possible that the UE multiplexes the event-based beam reporting in a PUSCH. A MAC-CE for the event-based beam reporting can be defined or configured to the UE. If a triggering condition for event-based beam reporting occurs at time T1 and before receiving a UL grant (CG or DG) scheduling a PUSCH to be transmitted at time T2, the UE can multiplex the MAC-CE in the PUSCH. For example, if the criteria for the event is not satisfied, the UE can transmit the PUSCH based on a PUSCH buffer status and without transmitting the event-based beam reporting. The UE can multiplex the PUSCH on the next available grant after T2 that is within the maximum duration. The UE can include the corresponding reporting contents into a MAC CE multiplexed in the PUSCH (e.g., PHR-like, or a new MAC-CE format). The UE can generate the MAC-CE which includes the type of event triggered and associated measurement. For example, the UE can include a SRS resource set index or SRI to identify the panel or antenna group where the measurement was triggered.

PUCCH as a UL signaling medium for event-based beam reporting 
It is possible that the UE can include the event-based beam reporting by a most-recent available PUCCH resource for CSI or beam reporting. For example, the part 1 of the CSI can include a new bit that the UE can use to indicate if new contents based on the event-based beam reporting is sent or not. For example, if the UE determines that the PUCCH resource for CSI reporting includes HARQ-ACK transmission (e.g., when the HARQ-ACK transmission is piggybacked on the CSI reporting), the UE can drop the CSI part and reuse the dropped part for the event-based beam reporting, where the piggybacked HARQ-ACK transmission is not dropped and concatenated with the reporting contents for the event-based reporting. A priority rule for this operation may need to be defined as follows. If the UE determines to report a HARQ-ACK in a PUCCH, then the UE cannot drop it to reuse for the event-based beam reporting. If the UE determines to report a HARQ-ACK + CSI PUCCH, then the UE drop the CSI part and reuses the resources for the event-based beam reporting. If the UE determines to report a CSI PUCCH, then the UE replaces the CSI part and reuses the resource for the event-based beam reporting, where the UE indicates a flag to signal that the contents are for event-based beam reporting.

Observation 5: The UE can multiplex an event-based beam reporting in a PUSCH or a PUCCH, where the MAC-CE in the PUSCH or a CSI part of the PUCCH can be used for delivering the event-based beam reporting.

Proposal 5: Support multiplexing an event-based beam reporting into an already scheduled UL resource such as a PUSCH (MAC-CE) and a PUCCH.

A contention-based transmission as UL signal medium for event-based beam reporting 
It would be beneficial to consider a contention-based transmission method of the event-based beam reporting on a shared UL resource which can be a PUCCH or a PRACH for the contention-based transmission. This type of transmission can occur if the next available UL transmission occasion does not fall within the configured maximum duration. The UE can be configured with multiple PUCCH resources among which the UE can select a PUCCH for the event-based beam reporting. To avoid excessive overhead, it can be considered that the PUCCH resources are shared by multiple users where each user can scramble the PUCCH transmission with a UE-specific identifier such that the gNB can identify the UE. Another approach is based on RACH transmission, where the UE can be configured with a two-step transmission procedure, i.e., PRACH transmission as the first step which is linked to a subsequent event-based beam reporting as the second step. This approach has benefits when a new timing advance needs to be acquired. An SRS transmission for the event-based beam reporting, e.g., as the first step can also be considered.

Observation 6: If the next available UL transmission occasion does not fall within the configured maximum duration, a contention-based transmission of the event-based beam reporting can be used to avoid excessive delays in reporting.

Proposal 6: Support a contention-based transmission of the event-based beam reporting based on a PUCCH or a two-step transmission procedure, e.g., RACH transmission followed by the event-based beam reporting.

Examples of possible design choices for UL signaling medium/container 
Based on the discussions above, example for possible design choices on UL signaling medium/container can be given as follows [3]:
· 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]Option-2 (dynamically scheduling UCI by gNB):
· Step 1: UE transmits a first PUCCH (one-bit/multi-bit) to request a resource for a second UL channel to carry beam report
· FFS: Request format, e.g., SR or a new UCI type.
· Step 2: UE detects the DCI format to indicate a resource for a second UL channel to carry beam report. 
· Step 3: Beam report is transmitted in second UL channel.
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· Option-3 (UCI in pre-configured resource(s) for second UL channel):
· Step 1: UE transmits a first PUCCH (one-bit/multi-bit) notifying a second UL channel to carry beam report
· FFS: Notification format, e.g., SR or a new UCI type.
· Step 2: UE transmits the beam report in the second UL channel. 
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· The notification in Step1 is in a separate reporting instance from the beam report in Step 2. 
· Option-4b (UCI in pre-configured resource not dedicated for UEI beam report):
· Step 1: UE transmits the beam report in the pre-configured resource (e.g., notification is a part of beam report, like two-part UCI, where Part-1 is to indicate the information of Part-2, Part-2 is to carry beam report), if trigger event occurs. 
· Note: The two-part UCI is carried on a same PUCCH or on a same PUSCH.
· Note: Whether UE receives acknowledge information with response to each step for all options.

In our view, specifying Step-1 in Options-1, 2, 3 as SR-like notification or request signal has a clear drawback in that it always results in an inevitable latency because of such hand-shake process between the notification from UE and a resource assignment in return from the gNB. This notification or request signal is not always needed, e.g., when pre-configured UL resources are already configured (e.g., as in Option-3 and Option-4b), then the UE can transmit the UE-initiated beam reporting when an event occurs, which significantly reduces the beam reporting latency.
Recalling the objective of this feature is for overhead and latency reduction compared with the conventional NW-initiated beam reporting, it is preferred to have a design basis with assuming the UE is already configured with some pre-configured UL resources that can be immediately used upon event triggered. Similar to Option-4b, or Option-3 with making Step-1 as optional, the UE can transmit the beam report in one of pre-configured resource occasions, which fully achieves the latency reduction benefits. The question is on how to handle a potential collision of the selected one occasion used for the beam report from one UE while another UE also can select the same occasion for beam reporting transmission. It should be noted that the network already has several factors to manage the collision probability, e.g., flexible resource allocation of the re-configure resources among different group of UEs in exchange for the resource overhead, as trade-off.
However, firstly, it is beneficial to introduce at least a confirmation mechanism to respond to the UE’s reporting on whether gNB successfully received it or not, which is mentioned in the last Note above. By at least having this, the UE can determine whether or not to transmit again (e.g., as re-transmission) in other valid occasion with a randomized occasion selection rule to be applied for reducing the collision probability. Secondly, the configured maximum duration parameter (in Proposal 4) can be used for determining whether the UE uses a contention-based aperiodic transmission for the beam reporting. It means the default UE behavior is to fall back into the contention-based transmission depending on the maximum duration parameter, which will be the worst case of resulting latency. But, other than this worst-case collision scenario, significant latency reduction benefits can be achieved by skipping Step-1 in Options-1, 2, 3, which needs to be pursued, similar to Option 4 having no SR-like notification or request signal involved. 

Observation 7: SR-like notification or request signal as in Step-1 of Options-1, 2, 3 has a clear drawback in that it always results in an inevitable latency because of such hand-shake process between the notification from UE and a resource assignment in return from the gNB.

Proposal 7: Support pre-configured resource-based beam reporting mechanism as in Option-4b (or Option-3 without notification signal), along with potential collision handling rules such as the confirmation mechanism and the conditional fallback to a contention-based transmission.

3 Conclusions
In this contribution, we presented and discussed our views on this topic, including discussions on event definition, UL signaling contents, and UL signaling medium. Based on the presented discussion, we make the following observations and proposals:

Observation 1: Under unified TCI framework, event definition for UE-driven beam management can be considered based on already activated UTCIs or from not-activated ones in the RRC configured UTCI pool, and by other possible condition. UE-driven beam management does not imply granting full freedom to the UE for beam selection or updates.

Observation 2: Basic Geo-location information is readily available for most UEs, therefore, its availability may be utilized to further reduce latency in beam reporting and switching

Observation 3: Configuration for UE-driven beam management can include a resource setting such as a set of RSs to measure on, event cases, and corresponding thresholds, where a type of reporting content, e.g., quality metric, can also be configured to the UE for each event case.

Observation 4: Upon detecting an event where a UE generates reporting information about the determined event, the UE needs to report this information quickly after detecting the event, as the UE requires a network action before entering beam failure or radio link failure.

Observation 5: The UE can multiplex an event-based beam reporting in a PUSCH or a PUCCH, where the MAC-CE in the PUSCH or a CSI part of the PUCCH can be used for delivering the event-based beam reporting.

Observation 6: If the next available UL transmission occasion does not fall within the configured maximum duration, a contention-based transmission of the event-based beam reporting can be used to avoid excessive delays in reporting.

Observation 7: SR-like notification or request signal as in Step-1 of Options-1, 2, 3 has a clear drawback in that it always results in an inevitable latency because of such hand-shake process between the notification from UE and a resource assignment in return from the gNB.


Proposal 1: Support at least Event-2 with further splitting into Event-2A and Event-2B, according to the following different interpretations of current beam and new beam:
· Event-2A: current beam refers to the indicated TCI-state and new beam is one of activated TCI-states
· Event-2B: current beam refers to an activated TCI-state and new beam is one of non-activated TCI-states

Proposal 2: Support feature-specific events, e.g., MPE, geo-location change, to be configurable such that the gNB may turn on or off a specific event for UE-initiated beam reporting procedure. 

Proposal 3: Support flexible UE-driven beam reporting configuration for each target event case by configuring corresponding resource settings, thresholds, reporting contents including a flag for the corresponding event.

Proposal 4: Support a maximum duration parameter to be configured to a UE, where upon satisfaction of a triggering event
· if the UE finds an available UL resource among pre-configured resources within the maximum duration, the UE transmits the beam reporting using the available UL resource.
· Otherwise, a contention-based transmission is used for the UE-initiated beam reporting.

Proposal 5: Support multiplexing an event-based beam reporting into an already scheduled UL resource such as a PUSCH (MAC-CE) and a PUCCH.

Proposal 6: Support a contention-based transmission of the event-based beam reporting based on a PUCCH or a two-step transmission procedure, e.g., RACH transmission followed by the event-based beam reporting.

Proposal 7: Support pre-configured resource-based beam reporting mechanism as in Option-4b (or Option-3 without notification signal), along with potential collision handling rules such as the confirmation mechanism and the conditional fallback to a contention-based transmission.
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