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In RAN1 #116bis meeting, following agreements were achieved on UE-initiated/event-driven beam management  [1]. 
	Agreement
On beam report transmission procedure for UE-initiated/event-driven beam reporting, following modes are supported:
· 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, related issues on UE-initiated/event-driven beam management are discussed, including triggering events, RS resources for beam measurement, UL report contents and UL report container. 
Discussion
1.1 Triggering events
In RAN1#116bis meeting, event-2 has been agreed to be supported while there are several other events for further discussion [1]:
· 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).
Besides event-2, more events can be considered. 
Proposal 1: On UE-initiated/event-driven beam management, multiple triggering events are supported.
It is essential to decide which of the listed events are supported. In the following, analysis and views on the supportive of the listed events are provided. 
For event-1, beam reporting is beneficial for UE to request the gNB to pursue beam measurement before beam failure happens. Similarly, beam reporting for event-3 is also beneficial to facilitate fast beam management as notifying gNB further actions and can offer gNB with potential better beams. 
For event-4, it is not essential to support if event-1, event-2 and event-3 are supported. For event-6, as event-2 is supported, reporting such a case is redundant. Also, if event-1 is supported, it is not essential to report such cases. Event-7b is of advantage of event-7a, as reporting a better candidate beam can be beneficial to beam management, while reporting a not-the-best case is controversial. However, as the definition of the new beam is under discussion, such discussion should be done before discussing support event-7a and event-7b. Similarly, for event-8 and event-9, it is highly associated with the definition of the new beam regarding the discussion of event-2, thus, whether supporting them should be discussed after the decision on the definition of the new beam. For example, if the reporting content(s) include multiple new beams/the new beam(s) for event-2 is associated with the configured RS, then event-8/event-9 is highly similar to event-2, then it is not necessary to support them separately (or they are supported already). By contrast, if the above are not supported, both of them can be considered as alternated trigger events. 
Proposal 2: On UE-initiated/event-driven beam management, event-1 and event-3 can be supported in addition to event-2 while event-4 and event-6 can be precluded. 
Proposal 3: On UE-initiated/event-driven beam management, definition of new beam and the corresponding signaling content should have higher priority before discussing whether support  event-7a, event-7b, event-8  or event-9.
When multiple trigger events are supported, trigger event identifier can also be reported along with the beam identifier and beam qualities. 
Proposal 4: On UE-initiated/event-driven beam reporting, if more than one trigger events are supported, trigger event identifier can be reported to indicate which trigger event happens. 
1.2 RS resources for beam measurement
In RAN1 #116bis meeting, it has been agreed to support L1-RSRP as quality metrics used for Event-2, one open issue is whether the filtering L1-RSRP (e.g. timer or counter) is used. 
For beam failure detection and recovery procedure in legacy spec, the physical layer in the UE assesses the radio link quality according to the BFD RSs. If beam failure instance indication has been received from lower layers, MAC entity will start or restart the beamFailureDetectionTimer and BFI_COUNTER increases by 1. If BFI_COUNTER >= beamFailureInstanceMaxCount, BFR procedure is triggered for this serving cell. 
Similar to those of BFR procedure, for the UE-initiated/event-driven beam management, in order to avoid ping-pong switching and ensure the more accurate measurement, new counter and timer can be configured based on the event definition for filtering operation for L1-RSRP. For example, for event-2, when the quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam, the physical layer in the UE provides an indication to MAC layer, the new counter increases by 1 and new timer is restarted. When the new counter >=max count, the event is declared and the UL signaling triggering beam management is transmitted by the UE. 
Proposal 5: Support to introduce new counter(s)/timer(s) for the filtering of L1-RSRP for UE initiated/event-driven beam management. 
In RAN1 #116bis meeting, Event-2 has been supported as the trigger event for beam reporting for UE initiated/event-driven beam management. ‘Current beam’ in Event-2 is a beam corresponding to the indicated TCI state and the RS to be measured for current beam is implicitly derived from a QCL RS of indicated TCI state. One issue to be discussed is whether the RS for current beam is the QCL RS in the indicated TCI state or the SSB which is QCLed with the QCL RS in the indicated TCI state. In our opinion, RS for current beam is the QCL RS in the indicated TCI state should be supported as a starting point. Regarding whether to support SSB which is QCLed with the QCL RS in the indicated TCI state, it depends on whether the types of measurement RS for new beam and the current beam could be different or shall be the same. Considering that a SSB and a CSI-RS may have different beam width, to restrict the same type of measurement RS for new beam and current beam is reasonable to have fair comparison between new beam(s) and the current beam. In this case, if the measurement RS for new beam(s) is configured as a set of SSB(s), the measurement RS for the current beam should be the SSB which is QCLed with the QCL RS in the indicated TCI state. So to support SSB as measurement RS for current beam is needed. 
Proposal 6: Support the RS for the current beam is the QCL RS in the indicated TCI state. Meanwhile, using the SSB which is QCLed with the QCL RS in the indicated TCI state as the RS for the current beam can be considered. 
Regarding RS measurement for the new beam for Even-2, following options were proposed in the offline discussion of RAN1#116bis meeting:
· 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).
For option-3a, the RS(s) for new beam(s) are explicitly configured by RRC or MAC-CE in one list. It has the benefits that the legacy CSI report configuration framework can be leveraged as much as possible. For option-3a, configuring the RS(s) for the new beam(s) inside TCI state seems quite inefficient and do not have any benefits.
For option-3b, one possible use case is to update the indicated current serving beam among the activated beams, these QCL source RS signals of the activated TCI-state can be implicitly used as measurement RS resource rather than explicitly signaled. One concern for option-3b is that currently the QCL source RS for PDSCH in the unified TCI state can be only CSI-RS for beam management or TRS, if the RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s), it seems that only CSI-RS can be used as RSs for new beams for option-3b, which is contradictory with the agreement that support L1-RSRP as a measurement quantity on SSB.
Option-3c has similar problem as option-3b considering that the QCL RS(s) of configured TCI state(s) can only be CSI-RS for beam management or TRS. And with the agreement that supporting L1-RSRP as a measurement quantity on SSB, applying the QCL RS(s) of the configured TCI-states as the measurement resource may lead to an unfair comparison between CSI-RS beam and SSB beam which have different beam width and transmission power, number of ports etc.
Proposal 7： Support option-3a, i.e., the RS(s) for new beam(s) are explicitly configured by RRC or MAC CE. The RS(s) for candidate beam can be configured explicitly in a CSI-resource setting associated with the CSI reporting setting. 
1.3 UL report contents
In RAN1#116bis meeting, following options were proposed for down-selection on UL signaling content(s) of L1-RSRP report for UE-initiated/event-driven beam reporting: 
· 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.

For Option-1, the N beams are reported in the report instance. N has a variable size which takes value from 1 to Nmax. In comparison with the legacy CSI reporting which has a fixed payload size, a variable size reporting can avoid waste of resource for the network to properly determine the beam switch, but the spec impact is large, e.g. two parts might be needed for the reporting with the first part indicating the number N, and the second part N beams to be reported In addition, if different encoding/decoding schemes are used on the two parts, instead of using one encoding/decoding mechanism as the legacy scheme does, it may bring extra complexity or problems. Since the N beam(s) reported should satisfy the condition of Event-2, the measurement results for current beam does not need to be always reported and can be enabled by RRC. 
Option-1a is similar to option-1. The difference is that in the N reported beams, at least one beam should satisfy the condition of Event-2, while for option-1, all the N reported beam(s) should satisfy the condition of Event-2. Option-1a has the similar problem as option-1 considering the variable size of the beam reporting. Another problem of option-1a is that if the N reported beams are all new beams, gNB does not know which one(s) of the reported beams satisfy the condition of Event-2, so the reported beams cannot be used properly to perform the subsequent beam switching/activation. One possible solution is to include the measurement results of current beam in beam reporting, e.g. L1-RSRP of current beam(s) can be added. Upon reception of the measurement results of the beam reporting, gNBs knows which ones of reported new beam(s) is better than the current beam and facilitate the  new beam switching/activation. 
For Option-1b, N beam(s) are reported in the report instance with all the N beam(s) satisfy the condition of Event-2. The payload size is determined by the Nmax and does not vary as a function of N. If UE cannot find Nmax beams meet the condition of the event, UE will provide zero-padding for the Nmax – N beams. For example, when the UE is configured with eight beams for measurement and four beams (Nmax) to be reported, UE measures the beams and find that only two beams meet the condition of Event-2, UE will report two beams, e.g., CRI/SSBRI +L1-RSRP/L1-SINR of the new beams which meet the condition of Event-2. Or optionally, UE can also report CRI/SSBRI + L1-RSRP/L1-SINR of the current beams. The other two beams will be reported with the zero-padding. Upon the reception of the beam reporting, gNB will switch the beam according to the reporting or update the activated TCI state with the reported beams. Option-1b is simple and has a negligible impact on the spec on the basis of the legacy beam reporting.
For Option-2, only N = 1 beam is reported in the report instance. Option-2 is too restrictive for NW. Considering that when gNB performs beam switching, it needs to consider the interference to other UE, but only one beam reporting (N = 1) in one report instance cannot satisfy the flexibility of beam selection for gNB.
Option-3 is similar to option-1b while the difference is that for option-3, not all of the reported beam(s) should satisfy the condition of Event-2. Similar to option-1a, measurement results of current beam can be added in the beam reporting instance to indicate NW which one(s) of the reported beam(s) satisfy the condition of Event-2 to facilitate gNB for the later beam switching/activation. 
Proposal 8: For UL signaling content(s) of L1-RSRP report for UE-initiated/event-driven beam reporting, support option-1b, i.e.:
· 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.
Proposal 9:  For Option-1b, zero-padding can be provided if N is less than Nmax. 
Proposal 10: For Event-2 in UE-initiated/event-driven beam management, CRI/SSBRI(s) + L1-RSRP of new beams are reported. Current beam measurement results should be reported if an option with not all of the reported beam(s) satisfies the condition of Event-2 (e.g. option-1a or option-3) is supported to facilitate gNB for the later beam switching/activation.
1.4 UL report container
Regarding UL report container, in the offline discussion of RAN1 #116bis meeting, UCI based report container are supported with the following options on beam report transmission procedure:
· 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
· 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.
· 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
· Step 2: UE transmits the beam report in the second UL channel. 
· The notification in Step1 is in a separate reporting instance from the beam report in Step 2. 

One open issue is the payload design（one bit vs multi-bits） for the first channel of Mode A and Mode B. There were the following alternatives in the offline discussion:
· Alt-1: One-bit only (i.e., SR-like) is included 
· Alt-2: Multi-bit (i.e., using PUCCH format 0~4) is included. 
In our opinion, a unified design on the first PUCCH for both Mode A and Mode B and 1 bit payload(Alt-1) is preferred. Mode A means a scheme with a dynamically scheduling UCI by gNB. When an event is detected, the UE transmits one bit PUCCH to request a resource for a second UL channel to carry beam report. Using one-bit only request format similar to those of the legacy SR to request a resource for a second UL channel, the design is simple. Mode B corresponds to a UCI in pre-configured resource(s) for second UL channel. When an event is detected, the UE transmits one bit PUCCH to notify gNB a second UL channel which has been pre-configured. 
Meanwhile, for both Mode A and Mode B, Alt-2(multi-bits) offers more flexibility. E.g., in Event ID indication (if multiple events are supported) and UCI payload size indication (if variable payload size is supported) and can also be considered. 
Proposal 11： For UL report container of Mode A and Mode B in UEIBM, regarding to the request format when UE transmits a first PUCCH (one-bit/multi-bit) to request a resource for a second UL channel to carry beam report, support Alt-1. i.e., one-bit only (i.e., SR-like) is included. 
· Meanwhile, Alt-2 can also be considered to indicate Event ID (if multiple events are supported) and UCI payload size.
Another issue to be discussed is the design of the second UL channel for Mode A/Mode B in UEIBM, i.e. whether the second UL channel is PUCCH, PUSCH or both. Following alternatives are proposed in the offline discussion for Mode A:
· Alt-1: The DCI format in Step-2 comprises DCI format 0_1/0_2, and the second channel in Step-3 is PUSCH
· Alt-2: The DCI format in Step-2 comprises DCI format 1_1/1_2, and the second channel in Step-3 is PUCCH
In the legacy SCell BFR reporting, the UE sends a SR for requesting PUSCH resources if trigger event occurs. Then gNB will allocate a PUSCH resource to UE for beam reporting. Similar idea can be borrowed from legacy Scell BFR for UEIBM, i.e. PUSCH resource can be used for the beam reporting on the second channel. Dynamically indicating a PUCCH resource for UCI is supported for HARQ-ACK only so far, we do not see the necessity of modifying the spec and using PUCCH dynamically as the second channel to carry the beam reporting, which can be seen as a kind of CSI.
For Mode B, following alternatives were proposed in the offline discussion:
· Alt-1: The second channel in Step-2 is PUSCH;
· Alt-2: The second channel in Step-2 is PUCCH;
· Alt-3: The second channel in Step-2 can be both of PUSCH and PUCCH.
To avoid spec impacts on both PUSCH and PUCCH, we prefer to support either PUCCH or PUSCH for the second channel. Mode B corresponds to a UCI in pre-configured resource(s) for second UL channel. The pre-configured resource(s) for the second channel can be shared with multi-users, if multiple UEs transmit beam report at the same time, the reception of PUSCH transmission from multiple-users can be well processed by current NW UL MU-MIMO receiver due to the orthogonal DMRS ports of PUSCH. However, for PUCCH transmission, the failure detection upon collision may occur in case of the beam reporting collision. So PUSCH is more preferable for the second channel. Moreover, if Alt-3 is supported, spec impacts on both PUSCH and PUCCH need to be considered. 
Proposal 12: On Mode A (dynamically scheduling UCI by gNB) in UE-initiated/event-driven beam reporting, support Alt-1. i.e., the DCI format in Step-2 comprises DCI format 0_1/0_2, and the second channel in Step-3 is PUSCH.
Proposal 13: On Mode B (UCI in pre-configured resource(s) for second UL channel) in UE-initiated/event-driven beam reporting, support Alt-1. i.e., the second channel is PUSCH.
Another issue to be discussed is whether UE receives acknowledgement with response to each step for Mode A and Mode B. 
For Mode A, first UE transmits a first PUCCH to request a resource for a second UL channel to carry beam report, then, UE detects the DCI format to indicate a resource for a second UL channel to carry beam report. The DCI to schedule a UL grant can be regarded as an ACK feedback for the SR. No additional acknowledgement is needed. 
For Mode B, UE sends UCI on the pre-defined PUCCH resource, since there is no response mechanism from gNB, UE will transmit beam reporting on the subsequent pre-configured resources. Meanwhile, suppose the UCI on the PUCCH resource is missing and gNB does not receive the request UCI, gNB will allocate the pre-configured resources to other UEs or the UE sending UCI for uplink transmission, leading to an un-negligible interference to the beam reporting of this UE. Thus, it might be beneficial to introduce ACK feedback for the notification transmission in the 1st step reporting. If so, only after receiving the ACK feedback, UE could transmit the beam report. Thus, blind detection on the network side will be avoided. For the indication of acknowledge information, the following options can be considered: 
· Opt-1: UE transmits the beam report in the pre-configured resource (e.g. notification is a part of beam report, like two-part UCI, where Part-1 is to indicate the information of Part-2, Part-2 is to carry beam report), if trigger event occurs. No ACK/NACK feedback is needed. 
· Opt-2: Introduce ACK/NACK feedback mechanism for the notification of the transmission in the 1st step reporting.
Proposal 14: For Mode A, additional acknowledgement is not needed. When UE receives a DCI scheduling a UL grant allocating resources for a second UL channel to carry beam report, UE considers that the request has been received by gNB.
Proposal 15: For Mode B, following options for the indication of acknowledgement information are considered: 
· Opt-1: UE transmits the beam report in the pre-configured resource (e.g. notification is a part of beam report, like two-part UCI, where Part-1 is to indicate the information of Part-2, Part-2 is to carry beam report), if trigger event occurs. No ACK/NACK feedback is needed. 
· Opt-2: Introduce ACK/NACK feedback mechanism for the notification of the transmission in the 1st step reporting.
Regarding to cross-carrier UE initiated beam report, it was agreed in RAN1#116bis meeting that cross-CC beam reporting is supported for both Mode A and Mode B. One issue to be discussed is the measurement DL RS is only from one CC or from more CCs. In the offline discussion, the following options were proposed:
· Opt-1: Measurement DL RS(s) associated with one report configuration is only from one CC.
· Opt-2: Measurement DL RS(s) associated with one report configuration can be from one or more CCs.
In the legacy framework, for L1-RSRP measurement, all measurement RSs associated with one report setting are from one CC, which is indicated by the high layer parameter carrier. Similar method as legacy can be considered here for UE-initiated beam management for its simplicity. 
Proposal 16: Regarding to cross-carrier UE initiated beam reporting, support Opt-1, i.e., measurement DL RS(s) associated with one report configuration is only from one CC.
Conclusions
In this contribution, we provide our views on the enhancements for UE-initiated beam management, including triggering events, RS resources used for beam measurement, UL report contents and UL report container. We have the following proposals:
Proposal 1: On UE-initiated/event-driven beam management, multiple triggering events are supported.
Proposal 2: On UE-initiated/event-driven beam management, event-1 and event-3 can be supported in addition to event-2 while event-4 and event-6 can be precluded. 
Proposal 3: On UE-initiated/event-driven beam management, definition of new beam and the corresponding signaling content should have higher priority before discussing where support  event-7a, event-7b, event-8  or event-9.
Proposal 4: On UE-initiated/event-driven beam reporting, if more than one trigger events are supported, trigger event identifier can be reported to indicate which trigger event happens. 
Proposal 5: Support to introduce new counter(s)/timer(s) for the filtering of L1-RSRP for UE initiated/event-driven beam management. 
Proposal 6: Support the RS for the current beam is the QCL RS in the indicated TCI state. Meanwhile, using the SSB which is QCLed with the QCL RS in the indicated TCI state as the RS for the current beam can be considered. 
Proposal 7： Support option-3a, i.e., the RS(s) for new beam(s) are explicitly configured by RRC or MAC CE. The RS(s) for candidate beam can be configured explicitly in a CSI-resource setting associated with the CSI reporting setting.  
Proposal 8: For UL signaling content(s) of L1-RSRP report for UE-initiated/event-driven beam reporting, support option-1b, i.e.:
· 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.
Proposal 9:  For Option-1b, zero-padding can be provided if N is less than Nmax. 
Proposal 10: For Event-2 in UE-initiated/event-driven beam management, CRI/SSBRI(s) + L1-RSRP of new beams are reported. Current beam measurement results should be reported if an option with not all of the reported beam(s) satisfies the condition of Event-2 (e.g. option-1a or option-3) is supported to facilitate gNB for the later beam switching/activation.
Proposal 11： For UL report container of Mode A and Mode B in UEIBM, regarding to the request format when UE transmits a first PUCCH (one-bit/multi-bit) to request a resource for a second UL channel to carry beam report, support Alt-1. i.e., one-bit only (i.e., SR-like) is included. 
· Meanwhile, Alt-2 can also be considered to indicate Event ID (if multiple events are supported) and UCI payload size.
Proposal 12: On Mode A (dynamically scheduling UCI by gNB) in UE-initiated/event-driven beam reporting, support Alt-1. i.e., the DCI format in Step-2 comprises DCI format 0_1/0_2, and the second channel in Step-3 is PUSCH.
Proposal 13: On Mode B (UCI in pre-configured resource(s) for second UL channel) in UE-initiated/event-driven beam reporting, support Alt-1. i.e., the second channel is PUSCH.
Proposal 14: For Mode A, additional acknowledgement is not needed. When UE receives a DCI scheduling a UL grant allocating resources for a second UL channel to carry beam report, UE considers that the request has been received by gNB.
Proposal 15: For Mode B, following options for the indication of acknowledgement information are considered: 
· [bookmark: _GoBack]Opt-1: UE transmits the beam report in the pre-configured resource (e.g. notification is a part of beam report, like two-part UCI, where Part-1 is to indicate the information of Part-2, Part-2 is to carry beam report), if trigger event occurs. No ACK/NACK feedback is needed. 
· Opt-2: Introduce ACK/NACK feedback mechanism for the notification of the transmission in the 1st step reporting.
Proposal 16: Regarding to cross-carrier UE initiated beam reporting, support Opt-1, i.e., measurement DL RS(s) associated with one report configuration is only from one CC.
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