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1. [bookmark: _Toc159064896]Introduction
Work Item for Rel-19 MIMO evolution had been agreed in RAN#102 [1]. 
	[bookmark: _Hlk145555364][bookmark: _Hlk510705081]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



This paper discusses the different possible enhancements that would facilitate UE-initiate/event-driven beam management in the context of the unified TCI framework, i.e., for UL and for DL beam management.
Such enhancements should result in reducing the overhead and/or latency of FR2 beam management. The preferred approach is leveraging the legacy CSI measurement and reporting configuration framework. The use case focuses on sTRP while including intra-cell and inter-cell beam management.
The discussion is structured in three parts, where the context of reducing overhead and/or latency is described first, considering the existing methodologies from the previous releases. Second, the UL signaling contents are described and compared. Third, the UL signaling containers are discussed.
The paper closes with the conclusions on this objective and Nokia’s observations and proposals.
2. [bookmark: _Toc159064897]Discussion
The NR system relies on explicit DL/UL beam pair selection by the gNB in RRC connected mode. The selection of the DL/UL transmit beam pair is performed by the gNB by providing the indicated TCI state (joint or separate). Nevertheless, in some scenarios, UE may have better knowledge about better DL and/or UL beam pair link than the current one selected by the gNB. 
[bookmark: _Toc159064898]Scope 
UE initiated/event driven reporting could be built upon existing legacy CSI measurement and reporting but also upon MAC based reporting similar to PHR or MPE reporting, for instance. However, as said in the work item description, the existing CSI framework should be the baseline. Thus, we would like to clarify in the beginning that the UE initiated/event driven beam reporting is built upon existing CSI measurement and reporting framework.
 
[bookmark: _Toc159064899]Proposal 1: Leverage legacy CSI framework for UE initiated/event driven beam reporting.

Beam reporting in legacy CSI framework is provided using L1-RSRP measurement and reporting. It’s considered logical to build the UE initiated/event driven beam reporting upon existing L1-RSRP reporting. 

[bookmark: _Toc159064900]Proposal 2: Build the UE initiated/event driven beam reporting upon existing L1-RSRP reporting.

[bookmark: _Toc159064901]Proposal 3: Study whether the current L1-RSRP reporting format can be reused or additional information elements are needed. 
Resource allocation for UE initiated/event driven beam reporting needs to be discussed as well. It would be logical that the UE could request uplink resources for the event driven beam reporting only when needed. Thus, resource allocation mechanism for event driven beam reporting needs to be discussed. For instance, low overhead scheduling request (SR)-like resources associated to the event(s) could be used to request uplink resources for the reporting. In other words, it should be studied how UE would provide indication/notification of event occurrence / need for resource for beam reporting specifically.

[bookmark: _Toc159064902]Proposal 4: Study further resource allocation mechanisms for event-driven beam reporting.
Current CSI framework can be considered as a non-event based where all the measurement and reporting triggering is performed by the gNB. Current CSI framework defines e.g. rules for the multiplexing and prioritization of different CSI reports to be transmitted to network. Thus, it should be studied further how to incorporate event driven beam (CSI in general) reporting into current non-event based CSI reporting framework. 

[bookmark: _Toc159064903]Proposal 5: Study further how to incorporate event driven beam (CSI in general) reporting into current non-event based CSI reporting framework.

Typically, UE’s serving beam corresponds to the reported beam. Thus, it may be beneficial to define L1 event(s) for event driven beam reporting that would be associated with the beam measurements at the UE. 

[bookmark: _Toc159064904]Proposal 6: L1 event(s) triggering event driven beam reporting should be associated with beam measurements. Further details are for further study.
[bookmark: _Toc159064905]General CSI framework and beam reporting

The UE can be configured with multiple report configurations, where each configuration would indicate CSI-RS resources to consider for channel/interference measurements, CSI quantities to report, UL resource(s) to use for the reporting, etc. In case of baseline beam reporting, the UE would indicate up to N ‘best’ beams as well as corresponding L1-RSRP measurements.
There are three types of CSI-RS, namely periodic, semi-persistent, aperiodic CSI-RS. For semi-persistent and aperiodic CSI-RS, the actual triggering of CSI-RS transmission is per CSI-RS resource-set via either MAC CE or DCI. And a resource set can be used as part of UE report configurations describing what to be measured and, correspondingly, which measurement reporting are to be done by the UE. 
The UE measurement reporting of CSI can be operated with periodic, semi-persistent, or aperiodic manner, which is so-called report types. However, there are certain limitations, based on which the UE periodic report can operate only based on the configured periodic CSI-RS resource-set, the UE semi-persistent report can operate based on both configured periodic and semi-persistent CSI-RS resource-set, and finally the UE aperiodic report can operate based on all periodic, semi-persistent, and aperiodic CSI-RS resource-set.
[bookmark: _Toc159064906]Observation 1: The objective is aiming at leveraging existing CSI frameworks for sTRP.
The current CSI reporting may be configured in a periodic/semi-persistent fashion with a high periodicity in order to get a full and accurate picture of the UE conditions and optimize e.g., beam switching. However, the cost of CSI reporting with a very high periodicity is the resources consumed by such reports, which translates into less data scheduling opportunities, hence unnecessarily reducing maximum achievable UE throughput. Furthermore, in FR2 operation, the amount of beam pairs to be detected, measured, reported is very high.
[bookmark: _Toc159064907]Proposal 7: CSI framework is preferred for the UE-initiated event reporting according to the WID objective, i.e. “leverage (as much as possible) legacy CSI measurement and reporting configuration frameworks”. Other frameworks e.g. MAC framework are to be down-prioritized.
[bookmark: _Toc159064908]UL enhancements 
 First an overview of the existing frameworks is given, e.g. MAC based event triggering already include MPE and BFR. Furthermore, L1 based events are SR followed by DCI triggered reporting for CSI reporting. The aforementioned mechanisms are detailed in the following sections.
[bookmark: _Toc159064909]Existing framework for MPE with PHR framework
MPE (PHR reporting) is one example of event triggered reporting framework- and a use case where UE-initiated UL beam switch is relevant. Indeed, when the user is nearly touching the antenna, the maximum allowed EIRP for MPE compliance must be lowered by UE such that the power may have to suddenly and unpredictably be backed-off by several dBs. The UE power back-off throttles transmit power of UEs which are in power limitation or close to it (e.g. cell edge UEs, NLOS scenarios, etc.), and thereby reduces the power received by the gNB and consequently the uplink SINR as well. Hence, this mechanism is potentially causing UL failures.
Rel-16 has defined a solution for gNB-awareness of applied P-MPR for MPE use cases by reporting it in the PHR. However, when an MPE event is reported on the current UE UL beam, the gNB is blind as to which TCI state to switch to, as DL RS reporting will not necessarily indicate the best beam for UL, due to the asymmetrical nature of MPE power back-off. Therefore, Rel-17 has enhanced this awareness by including potential MPE reporting for up to 4 candidate beams. Thus, the latency of such reporting via MAC layer may be discussed and potentially enhanced in Rel-18.
[bookmark: _Toc159064910]Observation 2: Rel-16 and Rel-17 address UL power back-off due to MPE with MAC CE PHR.
[bookmark: _Toc159064911]Observation 3: Current PHR reports in MAC framework already address the facilitation of UE-initiated/event-driven beam management.
[bookmark: _Toc159064912]Proposal 8: RAN1 may discuss whether to enhance the latency of reporting preferred UL candidate beams e.g. faster than PHR reports to mitigate MPE, i.e. with L1 mechanisms.
[bookmark: _Toc159064913]
[bookmark: _Ref158377493][bookmark: _Toc159064914]Existing framework for BFR 
Another an example of event triggered reporting, but within the BM framework, is the beam failure recovery procedure specified in R15. Based on network configured conditions/criteria (beam failure detection) the UE is able to determine uplink event triggered transmission/ reporting (indication of failure/new candidate beam). In R15 CFRA based beam failure recovery mechanism, the UE can be configured with a candidate list of reference signals (RS), each reference signal associated with a RACH resource.  For CBRA recovery, the SSBs available for initial access is the implicit list of candidate reference signals. Such list can include 16 RS in Rel.15 and up to 64 RS in Rel.16 (and 16 and 48 respectively can be associated with a PRACH preamble). While the CFRA based candidate beam list would allow limited set of candidates due to RACH resource consumption, the MAC CE based recovery (R16 SCell BFR) would allow bigger set of candidates to be reported. While the beam failure recovery enables UE to trigger event and report new candidate beam it is limited to specific use case of detecting failure condition of DL RS corresponding to PDCCH beams and ignores any UL related aspects. UE may be able to select suitable candidate beam that is suitable also for UL but the candidate beam selection can be seen as limited option for providing network uplink related information.  
[bookmark: _Toc159064915]Observation 5: beam failure recovery procedure is one example of event triggered beam reporting and event indication within BM framework.
[bookmark: _Toc159064916]Observation 6: In BFR, the UE selected beam for recovery is indicated using random access resources or using a MAC CE reporting.
Causes of UL beam failure may either be that the gNB cannot decode PUSCH (i.e. beam report) hence cannot select new beam​ or the gNB cannot decode PUCCH (i.e. acknowledgement of beam indication signaling) hence cannot update current indicated TCI state correctly. The consequence of UL beam failure may be heavy on latency and signaling, i.e. the UE must perform connection re-establishment with PRACH then followed by beam alignment phases.
[bookmark: _Toc159064917]Observation 7: UE initiated/event-based reporting would enable longer and adaptive UE reporting periodicity. 
[bookmark: _Toc159064918]Proposal 9: UE-initiated/event-driven beam management may reduce the number of use cases entering beam failure mechanisms, which will in turn improve on latency & overhead.
[bookmark: _Toc159064919]
1. [bookmark: _Toc159064920]GBBR enhancements to reducing overhead and/or latency for DL and for UL
As described in the work item, one of the main outcomes of this objective is to “reduce overhead and/or latency” for UL and DL FR2 Beam management, i.e. for joint and separate TCI frameworks.
The objective is aiming at intra-cell and inter-cell beam management for FR2.
Group based beam reporting (GBBR) has been defined in Rel-15 for sTRP with L1-RSRP, in Rel-16 for sTRP with L1-SINR reports and in Rel-17 for mTRP with L1-RSRP reports. Rel-18 enhanced group-based beam reporting for UL beam pair selection as well.


Figure 1: sTRP GBBR for Rel 15 with L1-RSRP reporting and for Rel-16 with L1-SINR reportingDue to spatial filtering, which takes place at both gNB and UE in FR2, selecting the right beam pair may require an exhaustive search first and potentially heavy reporting, e.g. via Group-Based Beam reporting. Current selection of pairs of beams for DL or UL in sTRP and in mTRP is based on reported power values (RSRP/SINR) and may require multiple attempts until finding the pair that maximizes the rank. Such mechanism may incur unnecessary latency and beam reporting overhead.
[bookmark: _Toc159064921]Observation 9: GBBR is based on DL L1-RSRP/SINR reports, hence selecting the pair of TCI states maximizing the throughput (i.e. rank and MCS) may require multiple reports which in turn may increase latency, reference signals scheduling overhead and reporting overhead.
Indeed, the UE may consecutively measure and report L1-RSRP/SINR on multiple pairs of beams and according to the reported information, gNB may schedule simultaneously 2-port CSI-RS. Nevertheless, the channel may only provide rank2 instead of rank4 (as expected from the scheduling of two 2-port CSI-RS beams in FR2). Such report leads the network and the UE to continue searching beam pairs until the UE reports a high rank for the measured pair of beams, as shown in the flow of Figure 2. The network has to unnecessarily spend resources on scheduling reference signals as a consequence of UE only reporting beam pairs based on power metrics. 
[image: A diagram of a computer

Description automatically generated with medium confidence]
[bookmark: _Ref158148143]Figure 2: Flow highlighting current overhead and latency until 4-layer DL may be scheduled (same could be applicable to UL).

The flow of Figure 2 is represented in Figure 3 where the UE measures and reports the beams with best DL received power first as part of GBBR i.e. CSI#2 and CSI#3. Although such two beams exhibit highest DL received power, they may be in LOS and only provide a low rank e.g. rank 2. However, this information is only indicated to network after rank reporting. In a subsequent attempt UE may report CSI#1 and CSI#2, where the reflection will provide sufficient diversity to achieve higher ranks.
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Description automatically generated]
[bookmark: _Ref153052723]Figure 3: Example of pairs of CSI-RS where scheduling CSI#2+CSI#3 may only lead to rank2 while scheduling CSI#1+CSI#2 may lead to rank4 (e.g. due to the additional diversity from the reflection) thus better throughput.

[bookmark: _Toc159064922]Proposal 10: Discuss how UE group based beam reporting can provide information to network regarding rank and MCS in order to speed up DL and/or UL beam pair selection and maximize throughput.
[bookmark: _Toc159064923]

[bookmark: _Toc159064924]Restricting the scope of measurements for UE-initiated/event-driven reports
While UE-initiated/event driven reports are intended to reduce the overhead compared to e.g. high periodicity CSI reporting, it is clear that not defining any conditions where the UE can trigger such report may also lead to unnecessary overhead. 
[bookmark: _Toc159064925]Observation 11: Unrestricted UE-initiated/event-driven reports may also lead to unnecessary overhead.
[bookmark: _Toc159064926]Proposal 11: Network should have some means of restricting UE-initiated reports.
In order to ensure best system performance, the network controls how to best use the UE reports, i.e. the network controls the actions subsequent to the reporting from the UE on the information on preferred beams. Examples of subsequent actions from the network may include:
- TCI state switch (where the advantage may be e.g. shorter beam switching time), 
- improved scheduling flexibility
- enabling UE-initiated beam switching 
[bookmark: _Toc159064927]Proposal 12: Network controls the actions subsequent to UE-initiated reporting.
In order to better control the reporting periodicity, i.e. to ensure that the UL resources used for this report are useful to network’s actions, UE may be configured accordingly. For example, the UE may be configured to only trigger the UE-initiated/event-driven reports for a specific TRP or group of TRPs.
[bookmark: _Toc159064928]Proposal 13: Network may configure UE to only trigger the UE-initiated reporting in certain conditions e.g. only for certain TRPs. 

[bookmark: _Toc159064929]Discussion of the applicable TCI framework for UE-initiated/event-driven reports

In some use cases, UE may have information related to UE operation that is not known from network related to Rx or Tx RF chains e.g. MPR/A-MPE/P-MPR for UL or e.g. joint/separate demodulation capabilities for DL among many others.
UE can take into account this information when triggering the UE-initiated reports, hence facilitate fast beam switching. Nevertheless, UE may also not have all the information available at network e.g. UL SINR.
In joint TCI framework, UL and DL beams are the same from RRC configuration.
[bookmark: _Toc159064930]Observation 12: UE has additional information unknown at network e.g. related to UE Tx power or related to UE Rx demodulation capabilities.
[bookmark: _Toc159064931]Observation 13: Network has information unknown at UE e.g. UL SINR, load and scheduling, etc. 
[bookmark: _Toc159064932]Observation 14: With joint TCI state configuration, the TCI sate is applied for both DL and UL.
It is clear that when UL and DL beams are identical, a UE-initiated report e.g. intended for UL TCI state switch, would also switch the DL operation. Furthermore, joint or separate TCI state configuration is from RRC and cannot be changed based on a UE-initiated report. 
Therefore, performance may be severely affected on one of the links if TCI switch based on UE-initiated reports is optimizing one of the links only. Hence system performance may be degraded when also used in joint TCI configuration due to same beam for UL and DL. 
[bookmark: _Toc159064933]Observation 15: Beam management utilizing UE-initiated reports may severely affect system performance if used with joint TCI configuration. 
Maximizing system performance comes from network receiving the UE-initiated reports, making decisions on a per beam basis including all other performance parameters. Such result may only be attained in separate TCI configurations, as DL and UL TCI states are configured independently. Note that in a particular example, UL and DL may be the same beams if resulting in best network performance. 
[bookmark: _Toc159064934]Proposal 14: Discuss whether UE-initiated reports may only be configured under separated TCI framework or also applicable to joint TCI framework, in view of ensuring best system performance and flexibility.

[bookmark: _Toc159064935]UL signaling content facilitating fast beam switching
Network configures the UE regarding the reported quantity. 
The content for UE-initiated/event-driven reporting may differ among the scenarios and context: 
· single beam scheduling for 2-layer operation: 
· DL beam switch 
· UL beam switch
· simultaneous beam scheduling in sTRP for 4-layers operation: 
· Beam pairs for GBBR to maximize DL throughput
· Beam pairs for GBBR to maximize UL throughput
· capability value set index (MPUE) 

[bookmark: _Toc159064936]Proposal 15: Discuss how network configures the UE for the quantities to be reported.
The identification of the preferred beam reported by UE in UE-initiated/event-driven reporting may utilize:
· the DL RS index 
· TCI index
· CSI report (CRI, L1-RSRP, L1-SINR, etc. ) 

[bookmark: _Toc159064937]Proposal 16: Discuss whether the reported quantities should include TCI State Index, CSI-RS index, RSRP, rank, pair of TCI states, coresetPoolIndex, capability value set index, others.
[bookmark: _Toc159064938]UL signaling container for beam reporting
We discuss using L1 mechanisms like SR, CFRA, CSI reports. In this case, the UL signaling container may be from L1 while higher layers (e.g. L2) are needed for triggering the report.
[bookmark: _Toc159064939]Observation 16: The report mechanism may not be L1 standalone, there may be an inter-play with L2, e.g. L1 indication to L2. 
On re-using the current L1-RSRP report:
[bookmark: _Toc159064940]Proposal 17: Discuss that the reporting format could be the same as L1-RSRP but the reported information could be specifically configured for the event
[bookmark: _Toc159064941]Proposal 18: Study how the SR may be associated to UL resources for UE-initiated reports within CSI.
[bookmark: _Toc159064942]Proposal 19: RAN1 to agree that the objective should be fulfilled with Layer-1 reporting framework.
In addition, we discuss how can UE use SR to indicate that UE has an indication on the preferred beam to send via CSI report.
[bookmark: _Toc159064943]Proposal 20: Discuss how can UE utilize SR indicate that UE has information to send to network regarding the preferred beam in CSI report.
[bookmark: _Toc159064944]Reporting 
[bookmark: _Toc159064945]Triggering conditions
UE reports according to specific reporting configuration(s).
[bookmark: _Toc159064946]Proposal 21: Discuss the event configurations that may trigger UE-initiated reporting.
UE triggered indication that at least one event has occurred: implementation specific i.e. consider whether to allow the UE to trigger UE-initiated report based on implementation specific reasons.
[bookmark: _Toc159064947]Proposal 22: Discuss whether UE may trigger the UE-initiated/event-driven reports based on UE internal conditions, where conditions are configured by network.
[bookmark: _Toc159064948]Network/UE triggered events
Possible events to be discussed include: 
· Best beam has changed
· Best pair of beams has changed
· Related to beam failure event

Examples of event(s) related to best beams:
The network may configure a UE with a condition that needs to be monitored for beams (i.e. TCI-states or RSs) such that UE-initiated beam reporting is triggered if such condition is satisfied. This condition may consist in a change in the best TCI (that could be DL only, UL only, both, or joint) or beam e.g. based on RSRP (or other similar metrics) for certain TRPs.
[bookmark: _Toc159064949]Proposal 23: Discuss whether network conditions for UE to trigger UE-intiated/event-driven reports includes a change in the best TCI (that could be DL only, UL only, both, or joint) or beam e.g. based on RSRP (or other similar metrics) for certain TRPs.
Examples of event(s) related to pair of beams and rank: 
During beam measurements, UE may calculate the correlation of the measured beams, hence the maximum achievable rank for simultaneous reception/transmission, to detect the best beam pair. As such, if the current indicated beams for PDSCH and/or PUSCH are providing a smaller rank than another pair measured by the UE, then it may constitute an event and the new pair could be reported to network as a UE-initiated/event-triggered beam reporting.
[bookmark: _Toc159064950]Proposal 24: Discuss whether beam(s) yielding a higher achievable rank constitutes an event to trigger UE-initiated reports.
Examples of events related to UE internal conditions: 
PH, Pcmax, P-MPR, A-MPR (UE implementation specific reason)

[bookmark: _Toc159064951]UL signaling for beam switching to further reduce latency
An alternative option may be to utilize the UE-initiated report itself to also trigger the beam switch. In thi way, the latency is even further optimized.
Candidates L1 signaling that may be used for UE-initiated reports and also further interpreted as triggering a beam switch are HARQ and UCI mechanisms.
[bookmark: _Toc159064952]Proposal 25: Discuss how to utilize the UE-initiated report itself (e.g. HARQ or UCI) to also trigger the beam switch to even further reduce latency and overhead.
As discussed in section B on BFR, the existing framework is configuring the UE with CFRA resources. The UE performs BFR via a Random Access (RA) procedure on CFRA dedicated resources. Such resources could also be re-used by UE to indicate a preferred TCI state.
[bookmark: _Toc159064953]Proposal 26: Study whether CFRA resources could be re-used by UE for preferred beam indication.
Based on Rel-18 enhancements with STxMP, network is indicating 2 TCI states to UE. As such HARQ feedback is scheduled for each indicated TCI state and could be re-used for UE indication of (non-)preferred beam.
[bookmark: _Toc159064954]Proposal 27: Study whether HARQ feedback may be re-used by UE for (non-)preferred beam indication.
[bookmark: _Toc159064592][bookmark: _Toc159064955]3.	Conclusions
Based on the discussion above we made the following observations and proposals:
Proposal 1: Leverage legacy CSI framework for UE initiated/event driven beam reporting.
Proposal 2: Build the UE initiated/event driven beam reporting upon existing L1-RSRP reporting.
Proposal 3: Study whether the current L1-RSRP reporting format can be reused or additional information elements are needed. 
Proposal 4: Study further resource allocation mechanisms for event-driven beam reporting.
Proposal 5: Study further how to incorporate event driven beam (CSI in general) reporting into current non-event based CSI reporting framework.
Proposal 6: L1 event(s) triggering event driven beam reporting should be associated with beam measurements. Further details are for further study.
Observation 1: The objective is aiming at leveraging existing CSI frameworks for sTRP.
Proposal 7: CSI framework is preferred for the UE-initiated event reporting according to the WID objective, i.e. “leverage (as much as possible) legacy CSI measurement and reporting configuration frameworks”. Other frameworks e.g. MAC framework are to be down-prioritized.
Observation 2: Rel-16 and Rel-17 address UL power back-off due to MPE with MAC CE PHR.
Observation 3: Current PHR reports in MAC framework already address the facilitation of UE-initiated/event-driven beam management.
Proposal 8: RAN1 may discuss whether to enhance the latency of reporting preferred UL candidate beams e.g. faster than PHR reports to mitigate MPE, i.e. with L1 mechanisms.
Observation 5: beam failure recovery procedure is one example of event triggered beam reporting and event indication within BM framework.
Observation 6: In BFR, the UE selected beam for recovery is indicated using random access resources or using a MAC CE reporting.
Observation 7: UE initiated/event-based reporting would enable longer and adaptive UE reporting periodicity. 
Proposal 9: UE-initiated/event-driven beam management may reduce the number of use cases entering beam failure mechanisms, which will in turn improve on latency & overhead.
Observation 9: GBBR is based on DL L1-RSRP/SINR reports, hence selecting the pair of TCI states maximizing the throughput (i.e. rank and MCS) may require multiple reports which in turn may increase latency, reference signals scheduling overhead and reporting overhead.
Proposal 10: Discuss how UE group based beam reporting can provide information to network regarding rank and MCS in order to speed up DL and/or UL beam pair selection and maximize throughput.
Observation 11: Unrestricted UE-initiated/event-driven reports may also lead to unnecessary overhead.
Proposal 11: Network should have some means of restricting UE-initiated reports.
Proposal 12: Network controls the actions subsequent to UE-initiated reporting.
Proposal 13: Network may configure UE to only trigger the UE-initiated reporting in certain conditions e.g. only for certain TRPs. 
Observation 12: UE has additional information unknown at network e.g. related to UE Tx power or related to UE Rx demodulation capabilities.
Observation 13: Network has information unknown at UE e.g. UL SINR, load and scheduling, etc. 
Observation 14: With joint TCI state configuration, the TCI sate is applied for both DL and UL.
Observation 15: Beam management utilizing UE-initiated reports may severely affect system performance if used with joint TCI configuration. 
Proposal 14: Discuss whether UE-initiated reports may only be configured under separated TCI framework or also applicable to joint TCI framework, in view of ensuring best system performance and flexibility.
Proposal 15: Discuss how network configures the UE for the quantities to be reported.
Proposal 16: Discuss whether the reported quantities should include TCI State Index, CSI-RS index, RSRP, rank, pair of TCI states, coresetPoolIndex, capability value set index, others.
Observation 16: The report mechanism may not be L1 standalone, there may be an inter-play with L2, e.g. L1 indication to L2. 
Proposal 17: Discuss that the reporting format could be the same as L1-RSRP but the reported information could be specifically configured for the event
Proposal 18: Study how the SR may be associated to UL resources for UE-initiated reports within CSI.
Proposal 19: RAN1 to agree that the objective should be fulfilled with Layer-1 reporting framework.
Proposal 20: Discuss how can UE utilize SR indicate that UE has information to send to network regarding the preferred beam in CSI report.
Proposal 21: Discuss the event configurations that may trigger UE-initiated reporting.
Proposal 22: Discuss whether UE may trigger the UE-initiated/event-driven reports based on UE internal conditions, where conditions are configured by network.
Proposal 23: Discuss whether network conditions for UE to trigger UE-intiated/event-driven reports includes a change in the best TCI (that could be DL only, UL only, both, or joint) or beam e.g. based on RSRP (or other similar metrics) for certain TRPs.
Proposal 24: Discuss whether beam(s) yielding a higher achievable rank constitutes an event to trigger UE-initiated reports.
Proposal 25: Discuss how to utilize the UE-initiated report itself (e.g. HARQ or UCI) to also trigger the beam switch to even further reduce latency and overhead.
Proposal 26: Study whether CFRA resources could be re-used by UE for preferred beam indication.
Proposal 27: Study whether HARQ feedback may be re-used by UE for (non-)preferred beam indication.

[bookmark: _Toc159064593][bookmark: _Toc159064956]References
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