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Introduction
In RAN#102, a work item for NR MIMO evolution for downlink and uplink [1] was agreed with the following objectives.

RAN #102 [1]
	
1. 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 signalling content(s) for UE-initiated/event-driven beam reporting facilitating fast beam switching
b. [bookmark: _Hlk145555364]UL signalling medium/container considering the UE-initiated/event-driven nature of the UL transmission, designed primarily for the purpose of beam reporting




This contribution outlines our proposals on enhancements for UE-initiated/event-driven beam management.
Trigger-event detection
Down-selection from candidate trigger event(s)

The proposed trigger events are derived from the L3 mobility framework (Events A2-A5). However, their applicability should be studied in the context of beam management.

Observation 1. Event 1 does not consider the quality of new beams. 
If the new beam is poorer than the degraded current beam, the report would not be useful. 
Observation 2. Event 3 does not consider the quality of the current beam. 
Even though a new beam might cross a certain threshold, the current beam may still be significantly stronger.
Observation 3. Event 2 considers relative improvement of new beam over the current beam.
This event will have complete information and would be the most suitable trigger for UE-initiated beam reports. Careful choice of the threshold can optimize the report frequency.
Observation 4. Event 4 is based on absolute thresholds while event 2 is based on relative thresholds
Event 4 does not seem to carry more information relative to event 2. However, it requires two thresholds. Two thresholds need to be fine tuned for event 4. 

Proposal 1. Support Event 2 for triggering UE initiated beam report.

Quality metrics
L1-RSRP measurement on SSB is agreed upon for intra-cell and inter-cell scenarios. 
Observation 5. Measurements of the L1-RSRP may have short term fluctuations due to fading or blockage 
These fluctuations needs to be averaged out to get a reliable measure. However, averaging may result in less knowledge at the base station on possible new beams. 
Proposal 2. Study the impact of L1-RSRP with filtering, especially the trade-off between reduced overhead and missing out on a new beam. 

If filtering is to be supported, it should be network configured. This can ensure that the network can control the frequency of feedback and overhead. If it is left to UE implementation, there is bound to be non-uniformity in the reliability of the reports received at the base station.

A timer/counter, if required, should be configured by the RRC in a manner similar to the BFD procedure. Having both timer/counter as well as filtering may be redundant.

RS configuration

For RS configuration, the choice is between a single RS resource set (analogous to legacy sTRP L1-RSRP measurement) and two RS resource sets (analogous to q0, q1 in BFR).  
The current beam can be decided implicitly. E.g., The current beam may be decided by looking at the beam with the TCI state linked to the PDCCH DM-RS. 
Observation 6. Current beam is the source RS of the CORESET corresponding to latest PDCCH.

Proposal 3. RS for current beam can be implicitly derived from a QCL RS of indicated TCI state. 

Observation 7. The new beam may not be limited to those which have active or configured TCI states. 

Proposal 4. The RS(s) for new beam(s) are explicitly configured by RRC. 
Such a setup also has the advantage of reusing legacy configuration.


Threshold
If the received signal is strong, variations in the RSRP may not trigger a beam report since the gains from switching the beam may not be worth the overhead and the latency. On the other hand, if the signal RSRP is weak, failure to switch the beam may necessitate beam failure recovery procedures.
Observation 8. A signal with higher RSRP can have a larger threshold for Event 2 as compared to a signal with lower RSRP.
The UE may measure the RSRP and fix the threshold based on a look-up table.
Proposal 5. Threshold can be UE-specific but configured by the network. 

UL signaling content(s)
No. of beams reported – RRC configured vs. UE implementation

Proposal 6. Follow legacy setup where the number of beams reported is configured by RRC.
 
L1-RSRP format
Proposal 7. Differential reporting may be supported for L1-RSRP.

Additional signalling contents  
It seems like there is currently little motivation to report additional signalling content such as L1-SINR. L1-RSRP is a more stable measure as interference profile is not stable.
UL signaling medium/container 

Proposal 8. MAC-CE may be used as the signaling medium when UL-SCH resource is available.
Proposal 9. When UL-SCH resource is not available, beam report may be sent (with one-bit pre-notification) through a UCI in pre-configured resources. 
One channel is used for pre-notification and another channel for sending the actual beam report. The first channel serves as a use indication for the second channel. The second channel may be PUCCH.



Conclusion
In this contribution, we presented the following proposals on enhancements for UE-initiated beam management. 
Observation 1. Event 1 does not consider the quality of new beams. 
Observation 2. Event 3 does not consider the quality of the current beam. 
Observation 3. Event 2 considers relative improvement of new beam over the current beam.
Observation 4. Event 4 is based on absolute thresholds while event 2 is based on relative thresholds
Observation 5. Measurements of the L1-RSRP may have short term fluctuations due to fading or blockage 
Observation 6. Current beam is the source RS of the CORESET corresponding to latest PDCCH.
Observation 7. The new beam may not be limited to those which have active or configured TCI states. 
Observation 8. A signal with higher RSRP can have a larger threshold for Event 2 as comapred to a signal with lower RSRP.

Proposal 1. Support Event 2 for triggering UE initiated beam report.
Proposal 2. Study the impact of L1-RSRP with filtering, especially the trade-off between reduced overhead and missing out on a new beam. 
Proposal 3. RS for current beam can be implicitly derived from a QCL RS of indicated TCI state. 
Proposal 4. The RS(s) for new beam(s) are explicitly configured by RRC. 
Proposal 5. Threshold can be UE-specific but configured by the network. 
Proposal 6. Follow legacy setup where the number of beams reported is configured by RRC.
Proposal 7. Differential reporting may be supported for L1-RSRP.
Proposal 8. MAC-CE may be used as the signaling medium when UL-SCH resource is available.
Proposal 9. When UL-SCH resource is not available, beam report may be sent (with one-bit pre-notification) through a UCI in pre-configured resources. 
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