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1. INTRODUCTION
In past RAN1 meeting, related progress is quoted below
In RAN1 #116 meeting, 
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 RAN1 #116bis meeting, 
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.
In this contribution, we discuss some aspects for UE initiated beam management.
2. DISCUSSION
According to current NR beam management framework, the UE reports beam management report in response to gNB’s triggering or configuration. However, the UE is indeed the device who notices variety of DL channel condition in the earlier moment. Thus, in order to have quick response for DL channel, it’s considered to design framework for UE triggered report or event triggered report or UE initiated report. According to current progress in 3GPP RAN1, event-2 (i.e., Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam) is supported. On the other hands, there are remaining events left for study. From our view, whether to support an event depend on purpose of report for the event. 
For event-1, event-3 and event-6, since these two events only consider condition due to quality of either current beam or new beam, once the gNB receives the report, it’s hard for gNB to judge whether to follow up step. In one example, when the gNB receives a report for triggered event-1, the gNB may foresee current beam may need to change, and still need to request UE for reporting preferred new beam. Thus, we think event-1 is redundant and also event-6. In another example, when the gNB receives a report for triggered event-3, the gNB may be confused that whether to change current beam. Thus, we also think event-3 is redundant. 
For event-4 and event-5, since condition of event-4 and event-5 consider both quality of current beam and candidate beam, gNB can have follow up steps once receiving a resource associated with event-4 or event-5. However, since event-4 and event-5 may provide similar purpose as event-2 that is to assist gNB to change current beam, we think event-4 and event-5 could be deprioritized for discussion and design in Rel-19 if time is limited. 
For event-7a and event-7b, these two events looks like an alternative event of event-2, which consider current beam as activated RS with the worst quality (event-7a) or best quality (event-7b). From our perspective, the purpose of both events seems to change activated TCI state once gNB receives report associated with event-7a or event-7b. Thus, we think both event-7a and event-7b could be considered to be further designed in future RAN1 work.
For event-8, this event looks like an extended event of event-2, which requires quality of M>1 new beams becomes a threshold better than the current beam. If purpose of the event-8 is to provide more new beam choice to gNB for beam domain data offloading, event-8 could be considered to be further designed in future RAN1 work.
For event-9, this event looks like an alternative event of event-2, which consider current beam as configured RS. From our point of view, if “current beam” in event-2 only aims on “indicated TCI state” indicated by DCI or MAC CE for receiving UE-specific DL channel/signal, event-9 seems to provide changing of current beam for receiving common DL channel/signal. Thus, we think event-9 could be considered to be further designed in future RAN1 work.
Proposal 1: RAN1 prioritizes to design following events for UE-initiated/event-driven beam 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). 
One next designing detail related is how to reuse legacy NR CSI framework for UE-initiated report. From our view, we think gNB still needs to have at least RRC level control of one or more events and one or more cells with DL RS for measurement. Otherwise, gNB may need other way to interpret what content reported from UE. Thus, for Rel-19 UE-initiated report, gNB should configure one or more CSI reporting setting or sub-configuration to UE. One CSI reporting setting or one sub-configuration could correspond to one event. Based on association between CSI reporting setting and information of serving cell, BWP, and DL RS, the UE could identify whether an event associated with the serving cell, BWP, and DL RS is triggered. In order to reuse legacy NR CSI framework for UE-initiated report, new type of one or more CSI reporting setting or sub-configuration for UE-initiated report needs to be designed. 
Proposal 2: For UE initiated beam management, new type of CSI reporting setting of sub-configuration for UE-initiated report needs to be designed
For mode A, if UEI report is in format of UCI, one bit seems enough for requesting resource for carrying the UEI report. Leveraging legacy SR in step 1 in mode A could be enough for requesting resource. Once the UE has pending UEI report to be transmitted, the UE, in mode A, could select a closest SR resource among one or more SR configuration. Due to multiplexing UCI on PUSCH scheduled by DCI format in step 2 (if DCI format is assumed as scheduling PUSCH), one or more SR configuration associated with any logical channel could be leveraged by UE to select SR resource in step 1. On the other hands, using a dedicated SR configuration for a specific purpose (e.g., LRR) seems not needed since it may need to wait SR resource associated with the dedicated SR configuration. Besides, the network node may consume one dedicated SR configuration for UEI report purpose, and the UE could transmit UEI report which is in UCI format on resource scheduled by DCI in step 2 rather than adding a BSR reporting in step 2. Thus, we propose that a dedicated SR configuration for requesting for a second UL channel to carry beam report is not persuaded in RAN1.
Proposal 3: For Mode A (dynamically scheduling UCI by gNB), 
· Reusing legacy SR as UCI format in step 1
· A dedicated SR configuration for requesting for a second UL channel to carry beam report is not persuaded in RAN1
For mode B, purpose in step 1 seems different than step 1 in mode A. Step 1 in mode B, from our understanding, it seems more likely to notify gNB of usage of pre-configured resource. Thus, we think a new UCI type could be designed for resource in step 1 in Mode B. Besides, for PUCCH format of the first PUCCH in step 1 in Mode B, reusing PUCCH format 0 or PUCCH format 1 similar to PUCCH format for SR seems enough for notifying gNB of usage of pre-configured resource. A next level issue is the association between a first PUCCH and resource for a second UL channel. We think RAN1 could take following association into account for next level design that is association between a first PUCCH and resource for a second UL channel is one-to-one or one-to-more. From our perspective, one-to-one association could be baseline for notifying usage and gNB could leverage un-notified (pre-)configured resource to improve resource efficiency. 
Proposal 4: For Mode B (UCI in pre-configured resource(s) for second UL channel), 
· New UCI type can be considered in step 1
· PUCCH format 0 and PUCCH format 1 can be reused as PUCCH format of the first PUCCH in step 1
· Association between a first PUCCH in step 1 and second UL channel in step 2 is one-to-one
· FFS: one-to-many
3. CONCLUSION
In this contribution, we have following proposals:
Proposal 1: RAN1 prioritizes to design following events for UE-initiated/event-driven beam 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). 
Proposal 2: For UE initiated beam management, new type of CSI reporting setting of sub-configuration for UE-initiated report needs to be designed
Proposal 3: For Mode A (dynamically scheduling UCI by gNB), 
· Reusing legacy SR as UCI format in step 1
· A dedicated SR configuration for requesting for a second UL channel to carry beam report is not persuaded in RAN1
Proposal 4: For Mode B (UCI in pre-configured resource(s) for second UL channel), 
· New UCI type can be considered in step 1
· PUCCH format 0 and PUCCH format 1 can be reused as PUCCH format of the first PUCCH in step 1
· Association between a first PUCCH in step 1 and second UL channel in step 2 is one-to-one
· FFS: one-to-many

