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Introduction
The WI for R19 MIMO was approved in RAN-102 meeting, and the detailed objectives [1] are as follows:  
The detailed objectives are as follows:
RAN1:
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. 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. 

While in this contribution, we will discuss the UE-initiated/event-driven beam management for reducing overhead and/or latency. 
UE-initiated/event-driven beam management
UL signaling content(s) for UE-initiated/event-driven beam reporting 
In Rel 15/16 beam report, RS resource index (SSB index or CSI-RS index) and report quantity (L1-RSRP or L1-SINR) are supported to be reported. And in BFR, only the RS resource index of the new beam can be indicated to NW explicitly via UL MAC CE or implicitly via contention free based RA procedure. As well as in MPE, only the RS resource index of the candidate beam can be reported via UL MAC CE. Thus, in order to reduce overhead and/or latency, the UL signaling content(s) for UE-initiated/event -driven beam reporting should include the RS resource index at least.
Proposal 1: At least the SSB/CSI-RS index should be the UL signaling content(s) for UE initiated/event-driven beam reporting.
In addition to SSB/CSI-RS index, L1-RSRP/L1-SINR can be an additional information. And considering the unified TCI state framework in Rel 17, the unified TCI state type can be joint or separate. And the unified TCI state type can be configured by NW via RRC signaling. While for UE initiated/event-driven beam reporting, first it needs to decide whether the unified TCI state type can be updated by UE initiated/event -driven beam reporting. In our point of view, considering the MPE issue and UE panel selection, it is better to support to update the unified TCI state type based on UE initiated/event-driven beam reporting.
Observation 1: It is beneficial to support updating the unified TCI state type based on UE initiated/event-driven beam reporting. 
If the unified TCI state type is configured or indicated as ‘separate’, as for TCI state update, it is also possible to update only the DL TCI state, only the UL TCI state, or both the DL TCI state and the UL TCI state. Thus, for UE initiated /event driven beam reporting, it is also necessary to indicate the reported RS resource index can be used as DL TCI state or UL TCI state. And the beam reporting for DL TCI state updating can be triggered by different event from that of UL TCI state updating.
Observation 2: It is beneficial to support indicating the usage of reported SSB/CSI-RS index when the unified TCI state type is separate, e.g., used for DL TCI state, or used for UL TCI state. 
Furthermore, if more than one RS resource index can be reported for UE initiated/event -driven beam reporting, report quantity should be reported together for more information. Then for DL TCI state, the report quantity can be L1 RSRP/L1-SINR. For UL TCI state, more information such as MPE value and the maximum supported number of SRS antenna ports can be reported together.
Observation 3: Report quantity should be included in the UL signaling content(s) for UE initiated/event-driven beam reporting when more than one RS resource index are reported. 
And also since it is a UE initiated/event-driven beam reporting, it is necessary to define some events for beam reporting triggering. And different event means different reason for beam reporting. In order to provide more information to NW, it is better to report the triggering event ID.
Observation 4: Triggering event ID can be the UL signaling content(s) for UE initiated/event-driven beam reporting. 
Proposal 2: Further discuss whether the following item should be the content(s ) for UE initiated/event-driven beam reporting:
· Recommendation on unified TCI state type: joint or separate
· Recommendation on usage as DL/UL TCI state for each reported beam 
· Report quantity
· L1-RSRP/L1-SINR
· MPE
· The maximum supported number of SRS antenna ports
· Triggering event ID
UL signaling medium/container considering the UE-initiated/event-driven nature of the UL transmission
According to the analysis in UL signaling content(s), it is possible to report one or more RS resource index in the UE initiated/event-driven beam reporting. In addition, some more information in Proposal 2 should also be considered to be reported in the beam reporting. Different contents can be transmitted by different medium/container.
If there is only one RS resource index in the beam reporting, the beam reporting can be indicated to NW explicitly or implicitly. As for the implicit mechanism, contention free RA procedure can be considered. For contention free RA procedure, the mapping between the new reported beam and RA RO/preamble should be configured by NW. 
Proposal 3: Contention free RA procedure can be considered as the implicit mechanism for UE initiated/event driven beam reporting.
If more than one RS resource index or more information in addition to resource index need to be reported in the beam report, PUSCH or PUCCH should be considered. 
While for PUCCH, periodical PUCCH resource need to be configured. But it is difficult to find the most suitable length of periodicity. And in fact, the beam updating is not a periodical requirement. however, PUCCH resource with a long periodicity can be configured as traditional for beam report.
While for PUSCH, there are 3 alternatives. Alt 1 is PUSCH in Msg 3 or Msg A of RA procedure. Alt 2 is PUSCH scheduled by SR. Alt 3 is CG PUSCH. Alt 1 and Alt 2 can be considered as same as for BFR. Alt 3 is similar as PUCCH and it is also difficult to find a suitable length of periodicity, so SR is also needed if there is no available CG PUSCH resource in a short time. The following table 1 provides the analysis of different candidate mechanisms. In addition, beam report specific RO/preamble for Msg 1 and beam report specific SR can be further discussed.
Proposal 4: PUSCH in Msg 3 or Msg A of RA procedure or SR + PUSCH can be considered as the explicit mechanism for UE initiated/event driven beam reporting.
Table 1, analysis on different signaling medium/container
	Medium/container
	Pros 
	Cons 

	RA
	Contention free
	Low latency
	· Can indicate only one new beam index implicitly
· Need more dedicated RA resource
· Whether RA to non-serving cell can be supported for inter-cell sTRP

	
	Contention based
	Can indicate more candidate beam(s) and more information.
	· Medium latency
· Whether RA to non-serving cell can be supported for inter-cell sTRP

	SR+PUSCH 
	Can indicate more candidate beam(s) and more information.
	· Long latency


	CG PUSCH
	
	Difficult to find a suitable periodicity

	PUCCH
	
	Difficult to find a suitable periodicity



Events for UE-initiated/event-driven beam reporting
In unified TCI state framework, the unified TCI state type can be joint or separate. And it is configured by NW. Actually, it is UE that knows the latest information of whether the TCI state can be both the DL TCI state and the UL TCI state at the most time. For example, because of MPE or panel switching, UE need to update the UL TCI state, but the DL TCI state can be kept. In this case, separate TCI state should be applied. 
In order to let NW know the reported RS resource index can be applied for DL TCI state and/or UL TCI state, one solution is to indicate it in the beam report. The other solution is to define different triggering event for beam report of DL TCI state, UL TCI state or Joint TCI state. In this case, with reporting the event ID, NW can know the RS resource index are reported to be applied for joint TCI state, DL TCI state or UL TCI state. 
For example, for the triggering event for beam reporting for DL TCI state updating, L1-RSRP and L1-SINR can be considered. Such as the following events:
· Event #A-1: the L1-RSRP/L1-SINR of the current beam is lower than threshold#1
· Event #A-2: the L1-RSRP/L1-SINR of the candidate beam is higher than threshold#2
· Event #A-3: the L1-RSRP/L1-SINR of the candidate beam is higher than that of the current beam by an offset#1
But for the triggering event for beam reporting for UL TCI state updating, in addition to L1-RSRP or L1-SINR, MPE can also be considered.
· Event #B-1: the power back off value because of MPE of the current beam is higher than threshold#3
· Event #B-2: the power back off value because of MPE of the candidate beam is lower than threshold#4
· Event #B-3: the power back off value because of MPE of the candidate beam is lower than that of the current beam by an offset#2
While for the triggering event for beam reporting for joint TCI state updating, both events for DL TCI state updating and for UL TCI state updating should be considered. One way is to report more than one event ID and the other way is to define a new event to combine two conditions.
Proposal 5: Define different triggering event for UE initiated/event driven beam reporting for updating of joint TCI state, DL TCI state and UL TCI state respectively.

Conclusion
In this contribution, we discuss about UE initiated/event-driven beam reporting. Based on above discusses, we provide the following proposals.
Observation 1: It is beneficial to support updating the unified TCI state type based on UE initiated/event-driven beam reporting. 
Observation 2: It is beneficial to support indicating the usage of reported SSB/CSI-RS index when the unified TCI state type is separate, e.g., for DL TCI state, or UL TCI state. 
Observation 3: Report quantity should be the UL signaling content(s) for UE initiated/event-driven beam reporting when more than one RS resource index are reported. 
Observation 4: Triggering event ID can be the UL signaling content(s) for UE initiated/event-driven beam reporting. 
Proposal 1: At least the SSB/CSI-RS index should be the UL signaling content(s) for UE initiated/event-driven beam reporting.
Proposal 2: Further discuss whether the following item should be the content(s ) for UE initiated/event-driven beam reporting:
· Recommendation on unified TCI state type: joint or separate
· Recommendation on usage as DL/UL TCI state for each reported beam 
· Report quantity
· L1-RSRP/L1-SINR
· MPE
· The maximum supported number of SRS antenna ports
· Triggering event ID
Proposal 3: Contention free RA procedure can be considered as the implicit mechanism for UE initiated/event driven beam reporting.
Proposal 4: PUSCH in Msg 3 or Msg A of RA procedure or SR + PUSCH can be considered as the explicit mechanism for UE initiated/event driven beam reporting.
Proposal 5: Define different triggering event for UE initiated/event driven beam reporting for updating of joint TCI state, DL TCI state and UL TCI state respectively.
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