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Introduction
In the last RAN1#116 meeting, some agreements have been achieved with regard to the event definition, the measurement quantity and the reporting contents. In this contribution, we further share our views on the related aspects, including the event definition, the measurement RS, the reporting container, the reporting contents and the coexistence with the legacy CSI report.
Discussion
In the RAN1#116 meeting, it has been agreed to study the event definition including the following Event 1~4 [1]. 
	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


In the offline discussion before the RAN1#116bis meeting, the following has been captured in [2] with regard to the event definition, the measured quality and the measurement RS. 
	Proposal 1.1 (offline): 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 RSRP is supported as quality metrics used for Event-2, and then further study and down-select the following options: 
· Option 1a: L1-RSRP
· Note: The corresponding filtering, if any, is up to UE implementation,
· FFS: a timer/counter can be defined for filtering the indication for event triggering (analogous to BFD procedure in TS 38.321).  
· Option 1b: NW-configured filtered RSRP/L1-RSRP
· Regarding RS measurement for the current beam for Event-2, down-select one or more of the following:
· Option-2a (implicit manner): The RS for current beam is implicitly derived from a QCL RS of indicated TCI state.
· Option-2b (implicit manner): The RS(s) for current beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s). 
· Option-2c (explicit manner): The RS(s) for current beam(s) are explicitly configured by RRC or MAC-CE.
· 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 MAC-CE
· FFS: Additional restriction, e.g., excluding current beam from the configured RS set.
· 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).
· FFS: Whether/how to specify the combination between above RS measurement options for new and current beam(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.


As for the event definition, we support the proposal where at least Event-2 is supported. On top of that, we think it is also necessary and beneficial to support Event-1. According to Event-2, a better beam can be identified and reported. However, the current beam may be still good. Based on Event-1, the beam reporting is triggered only if the quality of the current beam is worse than a certain threshold. For Event-1, RS indexes and L1-RSRPs obtained based on the measurement RSs are still included in the beam reporting as in legacy. Basically, this is similar with the legacy beam reporting except that it is triggered by an event. As in legacy, how to use the beam reporting is up to the gNB. For example, beam switching can be performed in a best-effort manner or beam measurement can be performed to find a new beam. 
Proposal 1: As for the event definition, Event-2 should be supported, and the support of Event-1 can be also considered.
· 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.

As for the measurement RS for the current beam, it should be implicitly derived from the source RS of the indicated TCI state. Under the unified TCI framework, the current beam is determined by the indicated TCI state. Therefore, it is reasonable and straightforward to use the source RS of the indicated TCI state to represent the current beam.
Proposal 2: As for the measured RS for the current beam, the following Option-2a should be supported.
· Option-2a (implicit manner): The RS for current beam is implicitly derived from a QCL RS of indicated TCI state.

On determining the measurement RS for the new beam, it is preferred to use an explicit configuration based on RRC. In the legacy beam reporting, the measurement RS for the potentially new beam is configured by RRC and thus is flexible enough. As for the measurement RS configuration, we do not see the motivation to deviate from the legacy beam reporting framework. Also, this is aligned with the WID guidance that the legacy CSI measurement and reporting configuration frameworks should be leveraged as much as possible. 
Proposal 3: As for the measured RS for the new beam, the following Option-3a should be supported.
· 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 MAC-CE

In the offline discussion before the RAN1#116bis meeting, the following options for the beam reporting procedures have been captured in [2]. 
	Proposal 3.1(Update): On beam report transmission procedure for UE-initiated/event-driven beam reporting, further study at least of the following aspects for beam report transmission:
· Option-1 (MAC-CE): 
· Step 1: UE transmits a SR for requesting UL-SCH resources, if trigger event occurs.
· Step 2: UE detects the DCI format for UL grant. 
· Step 3: The beam report is carried by MAC CE in a new transmission of PUSCH.
· Note: Step-1 and Step-2 can be skipped if UL-SCH resource is available for new transmission, and above do NOT imply to update the legacy procedure of MAC-CE. 
· Note: The MAC-CE can be carried in dynamically scheduled or semi-static configured resource.
· [bookmark: OLE_LINK26][bookmark: OLE_LINK25]Option-2 (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 (e.g., similar to AP-CSI request). 
· 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
· Option-3 (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. 
· Option-4b (UCI in pre-configured resource not dedicated for UEI beam report):
· Step 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. 
· Note: The two-part UCI is carried on a same PUCCH or on a same PUSCH.
Note: Whether UE receives acknowledge information with response to each step for all options. 


In our view, Option-2 and Option-3 are preferred in general and a down-selection could be further performed between them. 
Option-1 uses MAC-CE as the container and thus is different from Option-2/3/4b which uses UCI as the container. To achieve the fast beam switching, it is more desirable to let the gNB have the beam reporting information as fast as possible. From that perspective, UCI can be a better choice than MAC-CE considering that usually more time is needed to extract information from MAC-CE. Also, UCI has a more deterministic latency between the event detection and the beam reporting. However, when using MAC-CE, the event-driven beam reporting could be delayed by a BSR step between the event detection and the beam reporting.
For Option-2, the second UL channel carrying the beam reporting is transmitted based on dynamic scheduling when needed (i.e., after the first PUCCH has been received by the gNB). Therefore, it is flexible and efficient in terms of allocating the beam reporting resources. In our view, the second UL channel can be PUSCH, and it can be further discussed whether the first PUCCH can carry one bit or more than one bit. For example, the first PUCCH is similar with SR (when carrying one bit) and the second UL channel can be imagined as an aperiodic CSI reporting. Potentially, some design principles can be reused with necessary modifications.
For Option-3, the resources of the second UL channel are pre-configured. To avoid the resource waste, the first PUCCH can notify whether the reserved resources for the second UL channel are used for transmission or not. If it is notified by the first PUCCH that the reserved resources are not used, the reserved resources can be reused for scheduling other UEs thus avoiding the resource waste. To reuse the pre-configured resources, the time interval between the first channel and the second channel should be large enough to let the gNB have enough time to perform re-scheduling. Similar with Option-2, the second UL channel can be PUSCH, and it can be further discussed whether the first PUCCH can carry one bit or more than one bit. 
For Option-4b, the pre-configured resources are used for the beam reporting. Since the event occurs in an opportunistic manner, allocating the beam reporting resources in a pre-configured way will bring the resource waste. More specifically, if the event does not occur, the pre-configured resources for the beam reporting cannot be reused thus being wasted. Even if the pre-configured resources are not dedicated for the beam reporting, it may be still difficult to find another UL transmission (e.g., a configured grant) which happens to have the same periodicity with that of the beam reporting. To let the beam reporting share the pre-configured resources of the existing UL transmission, either the reporting latency or the resource utilization has to be compromised. Compared with Option-1/2/3 which does not have such resource waste, Option-4b seems to be not attracting.
Proposal 4: As for the beam reporting procedure, it should be selected between the following Option-2 and Option-3.
· Option-2 (dynamically scheduling UCI by gNB).
· Option-3 (UCI in pre-configured resource(s) for first and/or second UL channel).

Proposal 5: For Option-2 and Option-3 in the beam reporting, it should be considered to define the second channel as PUSCH, and it is further studied how many bits are carried by the first PUCCH.

In the RAN1#116 meeting, the following agreement has been achieved with regard to the signaling contents [1]. 
	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 


As for the contents of the beam reporting, it has been agreed that at least RS index and L1-RSRP are supported. In our view, L1-SINR should be also supported. Considering that L1-RSRP cannot reflect the level of interference, it is beneficial to also support L1-SINR reporting. For the beam management based on the CSI reporting, the event-driven beam reporting should fulfill all the functionalities supported by the legacy beam reporting. In the legacy beam reporting, either L1-RSRP or L1-SINR can be configured as the reporting quantity. For the event-driven beam reporting, the same level of configuration flexibility should be also supported. 
Besides, it can be further studied whether other information needs to be included in the beam reporting. However, this may depend on other design details. For example, if a UE can be provided with multiple event-driven report configurations, the reporting contents need to also include report configuration ID or event ID. Considering that the relevant design details have not been determined yet, whether and how to include such kind of information can be studied later. 
Proposal 6: As for the contents of the beam reporting, the following should be considered.
· L1-SINR can be carried in the beam reporting. 
· FFS other information such as report configuration ID, event ID.

When introducing the event-driven beam reporting, it is worth considering the coexistence with the legacy CSI report. To support the full flexibility of the CSI report, it should be supported that the event-driven beam reporting and the legacy CSI report are simultaneously configured for a UE. Moreover, whether to configure both the event-driven beam reporting and the legacy CSI report is up to the gNB. Generally, the event-driven beam reporting is designed to facilitate the existing CSI report, but not to replace it. At least in the CA case, it should be supported that a UE is configured with the legacy CSI report for a CC and configured with the event-driven beam reporting for a different CC. If necessary, it can be further discussed whether to support configuring the event-driven beam reporting and the legacy CSI report for the same set of measurement resources.
Proposal 7: It should be supported that the UE-initiated/event-driven beam reporting and the legacy CSI report are simultaneously configured for a UE.

Conclusion
In this contribution, we have expressed our views on the UE-initiated/event-driven beam reporting. The proposals are summarized as below. 
Proposal 1: As for the event definition, Event-2 should be supported, and the support of Event-1 can be also considered.
· 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.
Proposal 2: As for the measured RS for the current beam, the following Option-2a should be supported.
· Option-2a (implicit manner): The RS for current beam is implicitly derived from a QCL RS of indicated TCI state.
Proposal 3: As for the measured RS for the new beam, the following Option-3a should be supported.
· 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 MAC-CE
Proposal 4: As for the beam reporting procedure, it should be selected between the following Option-2 and Option-3.
· Option-2 (dynamically scheduling UCI by gNB).
· Option-3 (UCI in pre-configured resource(s) for first and/or second UL channel).
Proposal 5: For Option-2 and Option-3 in the beam reporting, it should be considered to define the second channel as PUSCH, and it is further studied how many bits are carried by the first PUCCH.
Proposal 6: As for the contents of the beam reporting, the following should be considered.
· L1-SINR can be carried in the beam reporting. 
· FFS other information such as report configuration ID, event ID.
Proposal 7: It should be supported that the UE-initiated/event-driven beam reporting and the legacy CSI report are simultaneously configured for a UE.
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