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1 Introduction
NR MIMO evolution enters Phase 5 in Rel-19 [1] and finally UE-initiated/event-driven beam report will be specified as one of beam management method targeting overhead/latency reduction. In the last meeting, the following agreements have been achieved [2]. In this contribution, we provide our views on UE-initiated/event-driven beam management.
	[bookmark: OLE_LINK103][bookmark: OLE_LINK104][bookmark: OLE_LINK64][bookmark: OLE_LINK65]Agreement
On beam report transmission procedure for UE-initiated/event-driven beam reporting, following modes are supported:
· [bookmark: OLE_LINK25]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.




2 Discussion
2.1 Event design
In the last meetings, about 10 L1-events have been discussed UE-initiated/event-driven beam reporting. Clearly most L1 events mimic L3 events design, however, unlike the L3-filtering and time to trigger consideration applied for L3 event, if only based on one-time measurement, the L1-events as their current forms would cause severe ping-pong and very frequent triggering of the report, which cannot achieve any overhead reduction. 
[bookmark: _Toc162856582][bookmark: _Toc162857009][bookmark: _Toc162857229][bookmark: _Toc162857815][bookmark: _Toc162857885][bookmark: _Toc162875903][bookmark: _Toc162876038][bookmark: _Toc162876074][bookmark: _Toc162876110][bookmark: _Toc162876164][bookmark: _Toc162876381][bookmark: _Toc162876520][bookmark: _Toc162876551][bookmark: _Toc162876895][bookmark: _Toc162876924][bookmark: _Toc162878301][bookmark: _Toc162878334][bookmark: _Toc162878374][bookmark: _Toc163052434][bookmark: _Toc163052467][bookmark: _Toc165707443][bookmark: _Toc165866629][bookmark: _Toc165866712][bookmark: _Toc165878743][bookmark: _Toc166166118][bookmark: _Toc166166448][bookmark: _Toc166166555][bookmark: _Toc166166582]L1-events based on one-time measurement only may cause severe ping-pong and too-frequent triggering of the report.
Some timer/counter based mechanism may be used to control the report occurrences. However, it may involve UE higher layer to manage the timer/counter. Motivated by BFD/BFR design, the following aspects may be needed to support UE-initiated/event-driven beam reporting. 
· UE physical layer may need to provide some indication to UE higher layer if the instance that satisfies the defined condition occurs
· A timer and a counter may be used by UE higher layer to count the consecutive number of instances
· When the first instance indication is received, UE may initialize the counter and start the timer
· While the timer is running, 
· When UE higher layer receives the indication from PHY layer, UE higher layer may increase the counter by 1 and restart the timer;
· If the counter reaches a max value, UE higher layer can trigger the UE initiated beam reporting;
· When the timer expires, the counter is set to 0.
[bookmark: _Toc165866631][bookmark: _Toc165866714][bookmark: _Toc165878745][bookmark: _Toc166166120][bookmark: _Toc166166450][bookmark: _Toc166166557][bookmark: _Toc166166584]Support to introduce a timer and a counter for UE initiated/event-driven beam report.
To avoid frequent beam report, a prohibit timer may also be useful and an UE initiated beam report shall only be triggered if this timer expires or has expired. With this prohibit timer, at least some time gap can be guaranteed between two reports and both NW/UE can reduce some complexity in RS transmission and measurement, as well as beam report transmission and reception.
[image: ]
Figure 1 prohibit timer for UE-initiated/event-driven beam report
[bookmark: _Toc166166122][bookmark: _Toc166166451][bookmark: _Toc166166558][bookmark: _Toc166166585]Support a prohibit timer for UE-initiated/event-driven beam report to avoid frequent report.
Event-2 is the most discussed event, which involved quality of both current beam and new beam. In addition, there can be multiple new beams identified and included in the report, which can provide more information for network scheduling flexibility. While in this case, if network doesn’t update the current beam with the largest reported beam (for example, network select a second beam to update, and the difference between the second beam and the largest reported beam may exceed the threshold for event), it may lead the event continued to be triggered, as the largest measured beam still satisfy the event (e.g. a threshold value better than updated “current” beam). Some additional condition can be considered, such as whether largest beam is different from previous report. 
And on the other hand, if it’s required for the network updating with the largest beam, it seems there is no need of more than one beam in the report, while for network flexibility, multiple beams can provide more information, to achieve a good trade-off, there can be multiple beams in one report, and the reported beams can be within a limited range, which can avoid unnecessary event triggered (even the network doesn’t update current beam with the largest reported beam) and provide flexibility for network scheduling.
[bookmark: _Toc165866632][bookmark: _Toc165866715][bookmark: _Toc162875907][bookmark: _Toc162876042][bookmark: _Toc162876078][bookmark: _Toc162876114][bookmark: _Toc162876168][bookmark: _Toc162876385][bookmark: _Toc162876524][bookmark: _Toc162876555][bookmark: _Toc162876899][bookmark: _Toc162876928][bookmark: _Toc162878305][bookmark: _Toc162878338][bookmark: _Toc162878378][bookmark: _Toc163052438][bookmark: _Toc163052471][bookmark: _Toc165707447][bookmark: _Toc165866633][bookmark: _Toc165866716][bookmark: _Toc165878746][bookmark: _Toc166166121][bookmark: _Toc166166452][bookmark: _Toc166166559][bookmark: _Toc166166586]Support additional condition related to previous report to event to avoid unnecessary event triggering, for example, whether the largest measured beam is different from previous report.
Regarding the threshold for event, it can be configured by the network device or reported by the UE, and for different measurement resources (e.g. SSB and CSI-RS), the beamforming gain is different, such as beam of SSB is typically wide and beam of CSI-RS is typically narrow for finer beam sweeping, so at least for different measurement resources, the threshold for event should be different.
[bookmark: _Toc162875908][bookmark: _Toc162876043][bookmark: _Toc162876079][bookmark: _Toc162876115][bookmark: _Toc162876169][bookmark: _Toc162876388][bookmark: _Toc162876525][bookmark: _Toc162876556][bookmark: _Toc162876900][bookmark: _Toc162876929][bookmark: _Toc162878306][bookmark: _Toc162878339][bookmark: _Toc162878379][bookmark: _Toc163052439][bookmark: _Toc163052472][bookmark: _Toc165707448][bookmark: _Toc165866634][bookmark: _Toc165866717][bookmark: _Toc165878747][bookmark: _Toc166166123][bookmark: _Toc166166453][bookmark: _Toc166166560][bookmark: _Toc166166587]The threshold for event can be configured by network device or reported by UE, and at least for different measurement resources (e.g. CSI-RS or SSB), the threshold for event can be different.
Event 2 and some other events as follows require the comparison between the L1-RSRP difference of the current beam and the new beam with respect to a threshold value.
· Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam.
· 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-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).
The threshold value is determined based on some assumption of Tx power of the current beam and the new beam. For example, NW may configure the threshold value assuming that the current beam and the new beam are transmitted with the same power. If different Tx power is applied, the comparison should be made after the scaling of received power. One possible method is to scale received L1-RSRP of the new beam with the difference between Tx power of the current beam and the new beam.
[bookmark: _Toc165866635][bookmark: _Toc165866718][bookmark: _Toc165878748][bookmark: _Toc166166124][bookmark: _Toc166166454][bookmark: _Toc166166561][bookmark: _Toc166166588]At least for Event 2, the UE applies the threshold to the L1-RSRP measurement obtained for the new beam after scaling received L1-RSRP of the new beam with the difference between Tx power of the current beam and the new beam.
In addition, there may be several timings related to one event occasion, such as timing of event satisfied/triggered, timing for beam report transmission, especially in case of two steps UCI based reporting. As the feature is based on unified TCI framework, in different slots, the current beam (indicated TCI state or activated TCI states) can be different, the definition or timing of current beam should be clarified. Meanwhile, in different slots, there may be different new beams can meet the event condition. There may be interval between event satisfied/triggered and beam reporting, or interval between two steps UCI based reporting, during the interval, the indicated TCI state can be changed, if current beam is based on indicated TCI state, the reporting contents prepared based on previous indicated TCI state may be out of date. Whether to update the measurement results based on new current beam or dropped the reporting should be discussed. And also, the measurement results within the interval can also be updated, so whether the reporting contents can be updated (with CSI computation time satisfied) after event triggered or even after the first step in case of UCI based reporting should be further discussion. 
[bookmark: _Toc162875909][bookmark: _Toc162876044][bookmark: _Toc162876080][bookmark: _Toc162876116][bookmark: _Toc162876170][bookmark: _Toc162876389][bookmark: _Toc162876526][bookmark: _Toc162876557][bookmark: _Toc162876901][bookmark: _Toc162876930][bookmark: _Toc162878307][bookmark: _Toc162878340][bookmark: _Toc162878380][bookmark: _Toc163052440][bookmark: _Toc163052473][bookmark: _Toc165707449][bookmark: _Toc165866636][bookmark: _Toc165866719][bookmark: _Toc165878749][bookmark: _Toc166166125][bookmark: _Toc166166455][bookmark: _Toc166166562][bookmark: _Toc166166589]Definition or timing for current beam and the new beam should be clarified. And FFS whether to update reporting contents after the event is triggered.
As one solution, the configuration/indication on the number of latest RS can be used for event trigger and for computation of reported L1-RSRP/SINR may be needed, similarly as the “timeRestrictionForChannelMeasurements” configuration used for CSI report. For event trigger and UEI report, if the restriction indication is not provided or configured as “latest N”, the UE shall assess whether the event is satisfied based on only the latest N RS(s) corresponding to the current beam and/or the new beam and if the restriction indication is provided or configured as “latest 1”, the UE shall assess whether the event is satisfied based on the most recent occasion of RS(s) corresponding to the current beam and/or the new beam
[bookmark: _Toc165866637][bookmark: _Toc165866720][bookmark: _Toc165878750][bookmark: _Toc166166126][bookmark: _Toc166166456][bookmark: _Toc166166563][bookmark: _Toc166166590]Support the configuration/indication on the number of latest RS occasions can be used for event trigger and for computation of reported L1-RSRP in UEI beam report.

2.2 Procedure and the relationship with other procedures
[bookmark: _Toc162855789]BFD/BFR and legacy NW-configured/triggered beam report may have impacts on the UE-initiated/event-driven beam report, if they can be configured simultaneously. Considering that BFD/BFR and legacy NW-configured/triggered beam report are mandatory for FR2 UEs and UE-initiated/event-driven beam reporting may be an optional feature, it is nature to assume a lower priority of UE-initiated/event-driven beam report compared to BFD/BFR or legacy NW-configured/triggered beam report. Then, UE-initiated/event-driven beam report could be restricted considering the triggered BFD/BFR procedure and the configured legacy beam report, or the triggered UE-initiated/event-driven beam report may be cancelled or dropped if colliding with other procedures. In following figures, we show several scenarios that UE behaviour needs further considerations of the relationships between different procedures. For example,
· In Figure 1, between the time point of beam failure detected and the time point of successful recovery, UE-initiated/event-driven beam report is restricted. This is because that BFD/BFR procedure is dealing with current channel conditions or potential blockage and there is less chance for UE to find some better beam to report other than the one determined in BFD/BFR procedure.
· In Figure 2, around a time window before and after a NW configured beam report, UE-initiated/event-driven beam report is restricted. This is because NW configured beam report can provide sufficient and timely beam information to NW in this time window and there is no need for UE to send another beam report.
· In Figure 3, even UE-initiated/event-driven beam report has been triggered and in pending status, it shall be cancelled if BFD/BFR or legacy beam report is triggered. The reason behind this design is similar as above that the necessity of transmitting UE-initiated/event-driven beam report is not justified if BFD/BFR or legacy BM is already triggered or to be triggered in a near future.
[image: ]
Figure 2 restrict UE initiated beam report during BFD/BFR procedure
[image: ]
Figure 3 restrict UE initiated beam report around NW-triggered/configured beam report
[image: ]
Figure4 triggered beam report is cancelled due to BFD/BFR/legacy beam report
[bookmark: _Toc162854670][bookmark: _Toc162854686][bookmark: _Toc162854754][bookmark: _Toc162855030][bookmark: _Toc162855790][bookmark: _Toc162856587][bookmark: _Toc162857013][bookmark: _Toc162857233][bookmark: _Toc162857819][bookmark: _Toc162857889][bookmark: _Toc162875911][bookmark: _Toc162876046][bookmark: _Toc162876082][bookmark: _Toc162876118][bookmark: _Toc162876172][bookmark: _Toc162876391][bookmark: _Toc162876528][bookmark: _Toc162876559][bookmark: _Toc162876903][bookmark: _Toc162876932][bookmark: _Toc162878309][bookmark: _Toc162878342][bookmark: _Toc162878382][bookmark: _Toc163052442][bookmark: _Toc163052475][bookmark: _Toc165707451][bookmark: _Toc165866638][bookmark: _Toc165866721][bookmark: _Toc165878751][bookmark: _Toc166166127][bookmark: _Toc166166457][bookmark: _Toc166166564][bookmark: _Toc166166591]Study the relationship between UE-initiated/event-driven beam management procedure and other procedures like BFD/BFR and legacy NW-configured/triggered beam measurement and report.
[bookmark: _Toc162854671][bookmark: _Toc162854687][bookmark: _Toc162854755][bookmark: _Toc162855031][bookmark: _Toc162855791][bookmark: _Toc162856588][bookmark: _Toc162857014][bookmark: _Toc162857234][bookmark: _Toc162857820][bookmark: _Toc162857890][bookmark: _Toc162875912][bookmark: _Toc162876047][bookmark: _Toc162876083][bookmark: _Toc162876119][bookmark: _Toc162876173][bookmark: _Toc162876392][bookmark: _Toc162876529][bookmark: _Toc162876560][bookmark: _Toc162876904][bookmark: _Toc162876933][bookmark: _Toc162878310][bookmark: _Toc162878343][bookmark: _Toc162878383][bookmark: _Toc163052443][bookmark: _Toc163052476][bookmark: _Toc165707452][bookmark: _Toc165866639][bookmark: _Toc165866722][bookmark: _Toc165878752][bookmark: _Toc166166128][bookmark: _Toc166166458][bookmark: _Toc166166565][bookmark: _Toc166166592]The triggered UE-initiated/event-driven beam report may be cancelled or dropped if colliding with other procedures.

2.3 [bookmark: _Toc166166459][bookmark: _Toc166166460][bookmark: _Toc166166461][bookmark: _Toc166166462]Signaling contents
The signaling content(s) is directly related to the criterion that triggers the UE-initiated/event-driven beam report. But the basic information of the beam report may be the information about the recommended beam and restricted beam, w.r.t. the currently applied beam as indicated in unified TCI states and also the associated beam quality (e.g. L1-RSRP or L1-SINR). Besides, the beam quality of currently applied beam may still need to be reported to NW for better reflecting the current status.
[bookmark: _Toc162878303][bookmark: _Toc162878336][bookmark: _Toc162878376][bookmark: _Toc163052436][bookmark: _Toc163052469][bookmark: _Toc165707445][bookmark: _Toc165866630][bookmark: _Toc165866713][bookmark: _Toc165878744][bookmark: _Toc166166119][bookmark: _Toc166166449][bookmark: _Toc166166556][bookmark: _Toc166166583]Signaling content(s) depends on the criterion that triggers the UE-initiated/event-driven beam report but the basic information may be recommended beam and restricted beam.
It was agreed RS for current beam is implicitly derived from a QCL RS of indicated TCI state for event 2. And for indicated TCI state, only CSI-RS can be configured as source RS. While there can also be cases that coarse beam (typically based on SSB) needs to be updated, which is more suitable to be associated with RS measurement for new beam configured as SSB resources. So the RS for current beam can also be SSB which is QCLed with the QCL RS in the indicated TCI state.
[bookmark: _Toc165878754][bookmark: _Toc166166130][bookmark: _Toc166166463][bookmark: _Toc166166566][bookmark: _Toc166166593]Regarding RS measurement for current beam for event 2, support both the QCL RS in the indicated TCI state and the SSB which is QCLed with the QCL RS in the indicated TCI state.
For the agreed event 2, the condition is new beam becoming a threshold better than current beam, while it doesn’t mean the current beam is too worse to serve the UE. So the measurement results for current beam should be mandatorily included in the reporting contents, which can provide necessary information on current situation to network. And as the current beam is known to both network and UE, there is no need to report the resource indicator (CRI or SSBRI) corresponding to the current beam. In addition, still due to the condition for event 2 is new beam becomes a threshold better than current beam, the measurement results for new beams can be quantized with differential value reference to measurement result for current beam.
[bookmark: _Toc166166131][bookmark: _Toc166166464][bookmark: _Toc166166567][bookmark: _Toc166166594]Measurement result for current beam should be mandatorily included in the reporting contents. And there is no need of resource indicator for the current beam. 
One of the reasons we need UE-initiated/event-driven beam report in addition to NW-configured/triggered legacy beam report, is that the former may be based on a wider range of measurement resources, in addition to the resources configured for legacy beam report. For example, SSB/CSI-RS which are configured for L1-RSRP/L1-SINR report and for other purposes, like for candidate beam determination, or for tracking, or from other cells, or for channel acquisition, can all be used for UE-initiated/event-driven beam report. TCI states, at least those activated, can also provide measurement resources (i.e., the reference signals configured in a TCI state) for UE-initiated/event-driven beam report. As one target for this feature is to reduce latency for beam reporting based on unified TCI framework, it’s better to associate the current beam for event with applied TCI state (e.g. indicated TCI state or activated TCI states), so regarding RS measurement for current beam, implicit manner to derive from indicated TCI state or activated TCI states should be supported. Considering the reported RS/beams, one case is UE select another TCI state from the activated TCI states, and another case is UE can select one or more RS from a configured RS set. In our understanding, both two cases are typical and useful to reduce beam reporting overhead and latency. So for RS measurement for new beam, the RS can be combined of those derived from activated TCI states and explicitly configured RS set(s).
[bookmark: _Toc165866641][bookmark: _Toc165866724][bookmark: _Toc165878755][bookmark: _Toc166166132][bookmark: _Toc166166465][bookmark: _Toc166166568][bookmark: _Toc166166595]Regarding RS measurement for new beam, support both explicitly configured in RS set(s) and implicitly derived from activated TCI states, i.e., both Option-3a and Option-3b. And also, the RS can be a combination of those configured in RS set(s) and those derived from activated TCI states.
[bookmark: _Toc165866642][bookmark: _Toc165866725][bookmark: _Toc165878756][bookmark: _Toc166166133][bookmark: _Toc166166466][bookmark: _Toc166166569][bookmark: _Toc166166596]Support to use the measurement resources in addition to the resources configured for legacy beam report for UE-initiated/event-driven beam report, including SSB/CSI-RS for other purposes (e.g., candidate beam determination, tracking, channel acquisition).
Therefore, UE-initiated/event-driven beam report may also include the type of information used as an recommended or a restricted beam indication, for example, assuming MAC CE, UE can indicate that in a (8-bit) beam indication field, CSI-RS resource index is indicated, SSB index is indicated, or TCI state ID is indicated. Other information that can be considered in the UE-initiated/event-driven beam report includes the BWP/CC information, which is always needed if cross-BWP/CC measurement and report is supported, and the cell information, if inter-cell beam report is supported. Meanwhile, for the channels/signals that not configured to follow unified TCI state, UE may also provide in the report the applied channels/signals of the recommended/restricted beams.
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2.4 Signaling medium
UE-initiated/event-driven beam report can only be enabled by NW configuration, like other BM procedures. Considering the purpose of reducing overhead and latency, L1/L2 reporting is needed for UE-initiated/event-driven beam report, and further optimizations, for example, UE applies the reported beam without further RRC reconfiguration, can also be discussed. 
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In the last meeting [2], both mode A and B for UE-initiated/event-driven beam report are supported. The first channel can be designed based on similar scheme as SR, but it should be different from SR resource. As SR only indicates whether scheduling is needed or not,  SR will not be multiplexed on PUSCH and one time only one SR will be triggered, while for UE-initiated/event-driven beam report, there may be more information indicated by the first channel, such as event ID or multi-carrier beam report, and it’s possible that more than one event or carrier triggered with beam report. Event for a same event, there can be multiple event configurations associated with multiple RS sets for new beam. And the notification in the first channel can be regarded as a UCI to be multiplexed on PUSCH in case of overlapping. Considering the first channel, it’s better to be well designed considering multi-carrier, multiple RS sets for new beam, and multiple events (if supported), a multi-bit design is a preferred way. Or we can postpone the discussion after configurations of event settled.
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It was agreed that mode A (with step 2 NW confirmation) as the basic feature for UE-initiated/event-driven beam report. Then the DCI format for confirming the first channel needs to be designed, i.e. based on which DCI, UE will transmit the second UL channel with beam report. Considering the DCI also indicating the resource for the second UL channel, and also there is no need to distinguish which first channel (or which event) requested the resource for second UL channel, one specific codepoint of CSI request field (in DCI format 0_1/0_2) can be applied as the confirmation. 
[bookmark: _Toc165878767][bookmark: _Toc166166144][bookmark: _Toc166166477][bookmark: _Toc166166580][bookmark: _Toc166166607]For mode A, support to use CSI request field (e.g. one specific codepoint associated with UE-initiated/event-driven beam report) in DCI format 0_1/0_2 for step 2 confirmation. 
In addition, the knowledge of new beam(s) is well known at UE side, a variable reporting size is more suitable for reporting, the beam report in second channel can reuse two-part CSI reporting structure, which can be more flexible.
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3 Conclusion
In this contribution, we provided our views on Rel-19 MIMO work on enhancements for UE-initiated/event-driven beam management, and we have the following observations and proposals:
Observation 1:	L1-events based on one-time measurement only may cause severe ping-pong and too-frequent triggering of the report.
Observation 2:	Signaling content(s) depends on the criterion that triggers the UE-initiated/event-driven beam report but the basic information may be recommended beam and restricted beam.

Proposal 1:	Support to introduce a timer and a counter for UE initiated/event-driven beam report.
Proposal 2:	Support a prohibit timer for UE-initiated/event-driven beam report to avoid frequent report.
Proposal 3:	Support additional condition related to previous report to event to avoid unnecessary event triggering, for example, whether the largest measured beam is different from previous report.
Proposal 4:	The threshold for event can be configured by network device or reported by UE, and at least for different measurement resources (e.g. CSI-RS or SSB), the threshold for event can be different.
Proposal 5:	At least for Event 2, the UE applies the threshold to the L1-RSRP measurement obtained for the new beam after scaling received L1-RSRP of the new beam with the difference between Tx power of the current beam and the new beam.
[bookmark: _GoBack]Proposal 6:	Definition or timing for current beam and the new beam should be clarified. And FFS whether to update reporting contents after the event is triggered.
Proposal 7:	Support the configuration/indication on the number of latest RS occasions can be used for event trigger and for computation of reported L1-RSRP in UEI beam report.
Proposal 8:	Study the relationship between UE-initiated/event-driven beam management procedure and other procedures like BFD/BFR and legacy NW-configured/triggered beam measurement and report.
Proposal 9:	The triggered UE-initiated/event-driven beam report may be cancelled or dropped if colliding with other procedures.
Proposal 10:	Regarding RS measurement for current beam for event 2, support both the QCL RS in the indicated TCI state and the SSB which is QCLed with the QCL RS in the indicated TCI state.
Proposal 11:	Measurement result for current beam should be mandatorily included in the reporting contents. And there is no need of resource indicator for the current beam.
Proposal 12:	Regarding RS measurement for new beam, support both explicitly configured in RS set(s) and implicitly derived from activated TCI states, i.e., both Option-3a and Option-3b. And also, the RS can be a combination of those configured in RS set(s) and those derived from activated TCI states.
Proposal 13:	Support to use the measurement resources in addition to the resources configured for legacy beam report for UE-initiated/event-driven beam report, including SSB/CSI-RS for other purposes (e.g., candidate beam determination, tracking, channel acquisition).
Proposal 14:	Support UE-initiated/event-driven beam report to include
−	Recommended beam and/or restricted beam indication
−	The type of information used as a recommended or a restricted beam indication
−	Beam quality of the recommended beam and/or restricted beam and type of metric used as a beam quality
−	Beam quality for current beam
−	Associated channels/signals that the restricted/recommended beam applies
−	Associated cells information
−	Event ID
Proposal 15:	Consider to support that UE applies the reported beam without further RRC reconfiguration
Proposal 16:	For the first channel, multi-bit is preferred, which can be well suited for cases including: multi-carrier, multiple RS sets configured for new beam measurement and multiple events (if supported).
Proposal 17:	For mode A, support to use CSI request field (e.g. one specific codepoint associated with UE-initiated/event-driven beam report) in DCI format 0_1/0_2 for step 2 confirmation.
Proposal 18:	The beam report in the second channel can be as one-part CSI or two-part CSI.
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