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This contribution provided a summary for the offline discussion on Rel-19 UEIBM. 


Priority for RAN1#116bis
	
	Issue
	Topics

	1
	Trigger-event detection
	Down-selection from candidate trigger event(s), e.g., from Event 1~4, etc. 

	2
	
	Quality metrics, e.g., L1-RSRP, and whether/how to specify filtering operation.

	3
	
	RS configuration, e.g., implicit/explicit manner under a given trigger event

	4
	UL signaling content(s)
	Details on report format of ‘DL RS resource indicator and L1-RSRP’, e.g., #. beam(s) to be reported and L1-RSRP format, depend on the trigger event.

	5
	
	Additional content(s), e.g., L1-SINR

	6
	UL signaling medium/container
	Clarify and harmonize the procedure of ‘MAC-CE vs UCI’ + ‘UL resource request/notification/pre-configuration’

	7
	Other procedure as required
	Cross-carrier, activation-latency reduction, etc



1. Trigger-event detection 
	
	Issue
	Topics

	1
	[bookmark: _Hlk161992300]Trigger-event detection
	Down-selection from candidate trigger event(s), e.g., from Event 1~4, etc. 

	2
	
	Quality metrics, e.g., L1-RSRP, and whether/how to specify filtering operation.

	3
	
	RS configuration, e.g., implicit/explicit manner under a given trigger event




Table 1A Trigger-event detection
	Topic
	Moderator comments and proposals

	1
	[116] 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
…


[116] 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

 
[116] 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. 
…



Q1.1: For triggering event, please share your view on your preferred event(s) and provide technical justification (evaluation results are appreciated)

[bookmark: OLE_LINK5][bookmark: OLE_LINK9]Q1.2: On the top of your supported event, please share your views on quality metrics, threshold, RS configuration, etc. which, from the FL prespective, are definitely useful for preparing next round proposal.

FL assessment: 
· For next meeting, if no more progress on trigger event, I am afraid that we may get stuck again for UL signaling content discussion. 
· Therefore, it seems better if we can narrow down candidate events into a single one (then, further studying some others should be fine). For four candidates, Event-2 seems to have super majority support, after checking companies’ last meeting inputs. 
· Then, we can make progress on quality metrics, RS configuration and even report contents on the top of supported event.  

[bookmark: OLE_LINK135]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.







Table 1B Trigger-event detection: inputs from companies
	Company
	Input

	Mod V00
	Please share your views on the offline questions in TABLE 1A

	Ericsson
	Q1.1:
Here is the list of events. Note that all events come in pairs, depending on if they are based on SSB or CSI-RS.
· Event 2a_1: Quality of at least one activated beam, becomes a threshold value better than the current beam. The event is based on SSB.
· Event 2a_2: Quality of at least one activated beam, becomes a threshold value better than the current beam. The event is based on CSI-RS.
· These events are used to indicate a new TCI state, from the activated TCI states
· Event 2b_1: Quality of at least one inactive beam, becomes a threshold value better than one of the activated TCI states. The event is based on SSB.
· Event 2b_2: Quality of at least one inactive beam, becomes a threshold value better than one of the activated TCI states. The event is based on CSI-RS.
· These events are used to activate a new TCI state
· Event-1_1: Quality of the current beam is worse than a certain threshold. The event is based on SSB
· Event-1_2: Quality of the current beam is worse than a certain threshold. The event is based on CSI-RS
· These events would be used to trigger additional reporting based on, e.g., aperiodic CSI-RS. This could be seen as a soft BFD. 

Q1.2:
· Quality metrics used for triggering: support NW-configured filtered RSRP, NW-configured filtered L1-SINR
· Report content: event Id + triggering RS Id + triggering quantity. Additional measurements in the form of (RS Id, measurement quantity). Not necessarily the same report quantity as the triggering quantity.
· Support events based on semi-persistent CSI-RS
· Configuration can be determined once the report content is set. One or more lists of reference signals in one form or another would make sense.


	Mod V02
	No update.

	Samsung
	
Regarding the four events for triggering the UE-initiated beam reporting, we will provide SLS results in our Tdoc to compare each of them under various latency and overhead assumptions. At least from our evaluation results and analysis, Event-2 is more robust and can provide a superior performance over the other events (for a given reporting overhead assumption or for a given UPT performance). Hence, we think that Event-2 should be supported.

For the quality metric(s), we think that L1-RSRP would suffice – whether or not filtering can be applied is subject to UE’s implementation, hence no need to specify this.

At least for Event-2, the current beam can be derived from the RS(s) in the indicated unified TCI state. For the new beam RSs, they can be explicitly provided.


	OPPO
	In our understanding, the UE shall reports the beam measurement when the UE finds out that the system needs to switch TCI state. That should be the only single reason. Considering that, we propose to define the trigger event based on Event-2, 
For Q1.2: L1-RSRP should be used.  The event can be defined as one beam’s L1-RSRP – the L1-RSRP of QCL-type D RS of current TCI state > some threshold for a given length of time period. 


	ZTE
	For Q1.1: We tend to agree with FL’s assessment that it is proper to firstly concentrate on one trigger-event for the sake of progress. Among the current four options, we also think Event-2 should be supported as it best aligns with the motivation of UEIBR, which is to assist NW-controlled beam management.

For Q1.2:
· [bookmark: OLE_LINK4]Regarding the quality metrics of trigger-event, L1-RSRP should be adopted for Event-2 to keep consistency with that of the measurement quantity for UEIBR.
· Regarding the threshold value of trigger-event, basically, we think it should be explicitly configured for a given trigger-event (i.e., Event-2) of the UEIBR. Furthermore, it can be further discussed whether different threshold values can be configured for different beam report configurations, when considering the changes in beam quality caused by different channel propagation in different times.
· Regarding RS configuration of measurement, we think the legacy CSI measurement configuration framework can be taken as a starting point, i.e., one RS resource set for the measurement of new beam can be explicitly configured for a beam reporting. In  the meanwhile, given that the motivation of UEIBR is to assist gNB-controlled beam management (e.g., beam switching of indicated TCI state or beam update of activated TCI state), the RS used for measurement should be derived from QCL RS(s) in the activated or configured TCI states. Besides, it may be worth to further clarify whether the current beam can be included in the RS configuration as well, due to it can be measured as the new beam after beam switching caused by UEIBR.

	MediaTek
	Q1.1: We prefer to support Event-2 at least. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]In our view, Event-2 is the most useful for facilitating fast beam switching. And two use cases should be considered: (1) target beam detection for beam switch and (2) candidate beam detection for active TCI state list update. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK6]On target beam detection for beam switch, the UE triggers a report when observing a better new beam for beam switch. On candidate beam detection for active TCI state list update, the UE triggers a report when detecting inactive TCI state(s) becomes better than active TCI state(s). In practice, NW usually relies on UE measurement to select the active TCI state(s). This use case is to inform NW that current active TCI list may be outdated. 

Q1.2: We think that answer for this question depends on the use case(s) for trigger event(s).
[bookmark: OLE_LINK10]According to the identified use cases for Event-2, our view on quality metric and measurement RS for current/new beam is summarized in the table below: 
	[bookmark: _Hlk162120796]Use case
	Measurement RS for new beam 
	Measurement RS for current beam
	Quality metric

	[bookmark: OLE_LINK15]Target beam detection for beam switch
	RS(s) in the configured measurement RS set
	QCL-typeD source RS for the indicated TCI state
	L1-RSRP

	[bookmark: OLE_LINK16]Candidate beam detection for active TCI state list update
	[bookmark: OLE_LINK17]QCL-typeD source RS(s) for inactive TCI state(s)
	QCL-typeD source RS for an active TCI state
	L1-RSRP


Considering the use cases, that is straightforward to determine the measurement RS for current beam as the QCL-typeD source RS for the indicated/activated TCI state. In addition, on candidate beam detection for active TCI state list update, the measurement RS for new beam can be implicitly provided by QCL-typeD source RS(s) for inactive TCI state(s) as well. 

	Xiaomi
	Q1.1
As for the triggering event, we support Event-2 at least.
Based on different current beam, different usage of Event-2 can be supported. Event-2 can be used for beam switching if the indicated unified TCI state is configured as the current beam. And Event-2 can be used for active TCI states updating if active TCI states are configured as the current beam(s).
In addition to Event-2, we also suggest to support Event-1. It means that only when Event-1 is triggered, the measurements on new beam will be activated, which can also reduce the signaling overhead.

Q1.2
As for the quality metric, both L1-RSRP and L1-SINR can be supported. And a timer or a counter can be defined to filter the metric for event triggering.  In addition, if the same beam triggering the same event during a time period, it is necessary to define a rule to avoid or reduce the number of repetitions of the same beam report. 
Regarding the RS configuration, the current beam can be decided by the indicated unified TCI state or the activated unified TCI states implicitly.

	LG
	Q1.1: Event 2 or 3 can be a starting point. Open for supporting multiple events.
Q1.2: L1-RSRP can be a starting point. Event(s) may be defined based on L1-RSRP with certain timer/counter as Xiaomi mentioned.

	NTT DOCOMO
	Q1.1: We prefer to support at least Event-2.
In our view, among current four options, Event-2 is the most useful for motivation of UE-initiated beam report. And we think it is the most practical to use because it would be difficult to decide threshold for new beam especially for Event-3/4 in practical.

Q1.2: 
For quality metrics of trigger-event, at least L1-RSRP should be supported. And L1-SINR would be useful for some case. Whether/how the quality metric should be filtered or not should be further discussed.

For threshold value of trigger-event, we think it should be explicitly configured by NW.

For RS configuration of measurement for new beam, we think the legacy CSI measurement configuration framework can be considered as starting point. 

	Qualcomm
	Q1.1: We can first focus on one event for progress, but we believe that more than one event should be supported due to the same reason that multiple L3 events are supported in the current standard. They can be applied to different use cases and offer flexibility to maximize the gain:
	
	Use cases
	Procedures

	Event 1
	· Triggering new beam monitoring and reporting when the current beam deteriorates
· New beam monitoring is performed on-demand to reduce RS overhead
	· UE indicates the network that the current beam has deteriorated.
· In response, network transmits aperiodic/semi-persistent CSI-RS for new beam measurement and reporting by UE. 

	Events 2/4
	· Finding new beam(s) better than the current beam and prompting beam switching to the new beam(s)
	· UE reports new beam(s) better than the current beam, along with the measured quality/qualities.
· In response, network indicates new TCI state(s) corresponding to the new beam(s).

	Events 3
	· Discovering new candidate beam(s) and updating a list of candidate beams
· List of measurement RS(s),
· List of active TCI states,
· TRS(s) to be monitored, etc.
	· UE reports new beam(s) better than a threshold, along with the measured quality/qualities.
· In response, network updates resource(s)/resource set(s) for new beam monitoring and/or the active TCI state list.



Q1.2: 
· In our view, the same metric(s) can be used for the event detection and reporting, for simplified design. Also, leveraging the legacy CSI framework, L1-SINR should be supported as the metric.
· Likewise, leveraging the legacy CSI framework, the filtering can be left up to UE implementation, except enabling/disabling of filtering when the qualities are reported as in Rel-15 (i.e., timeRestrictionForChannelMeasurements)
· For the association between current/new beams and the RSs configured for measurement, we think the implicit association has advantages over the explicit association – it does not need repeated indication and/or reconfiguration whenever the serving beam changes. However, we need a further study on what should be the proper “relationship” for the association, e.g., between the indicated TCI states and a RS in the measurement set – QCL does not always mean the “same beam” and can lead to ambiguity.

	ETRI
	Q1.1: We prefer Event-2 and open to other listed Events. We understand those events were from handover event and each one has own benefit. 

Q1.2: UEI reporting can be similar to legacy reporting except UE intervension. We think that L1-SINR can be also considered in supported Event(s) and basically Event configurations can follow legacy CSI framework.

	vivo
	Q1.1: We prefer to only support Event-2. In our view, once UE find out the L1-RSRP of at least one candidate beam is better than the current beam, UE should report the beast N candidate beams which satisfies the condition. As for the subsequent NW action, whether to trigger TCI state activation or TCI state switch, it is up to NW based on the reported beams. For example, if the best reported candidate beam is one of the activated TCI states, NW would directly trigger TCI state switch. While if all of the reported beams are different from the activated TCI states, TCI state activation will be performed.

Q1.2: We think L1-RSRP is sufficient.  For filtering, we are open for further discussion however the motivation should be clarified. If UEIBR is within the activated TCI states then ping-pong is not an issue for beam switch. For the threshold, we think one threshold should be supported as baseline. And whether multiple thresholds are needed or not needs more clarification and discussion. For RS configuration, we also think legacy CSI framework should be the baseline, where a RS resource set which includes candidate beams is explicitly configured. And the RS configuration corresponds to the current beam can be determined by UE itself implicitly or provided explicitly by NW in the other RS resource set.

	Spreadtrum
	Q1.1: We support at least Event-2. And we also think that other events (e.g. Event-1/3/4) can be used for UE-initiated beam report in different use case as mentioned by QC. For example, for Event-1, when the current beam is worse than a threshold, the UL signaling is transmitted by UE to notify gNB for beam measurement and report.

Q1.2: 
For quality metrics, we can accept to support L1-SINR. The interference for current beam and new beam is different and L1-SINR may better reflect the quality comparison between the current beam and the new beam.

In order to ensure the more accurate measurement and avoid ping-pong switching, similar to BFR procedure, new counter and new timer can be configured at least for current beam monitoring based on the new event definition.

For event measurement, the SSB/CSI-RS resources can be configured to associate with the new event. The RS resources are used to measure the current beam quality and/or new beam quality based on the configured event. For current beam measurement, the SSB/CSI-RS resource can be QCL-ed with or same as the source RS in the indicated unified TCI state. 

	CATT
	Q1.1: We support at least event-2 and are open to support more events due to various application scenarios. Nevertheless, event-2 is the most straightforward solution as it is not easy to define an absolute threshold for new beam or the current beam (similar to those in BFR since in that case the current beam cannot work) in practical for other events. 

Q1.2: Regarding the quality metrics of the event-2, at least L1-RSRP should be adopted to keep consistency with that of the measurement quantity for UE-initiated beam measurement. Meanwhile, L1-SINR can also be considered as the metric to follow the legacy CSI framework. 

Regarding the threshold values of triggering events, it is our view that the thresholds should be explicitly configured by NW. 

Regarding the RS configuration, the current beam can be decided by the indicated/activated unified TCI state implicitly. For the new beam, the legacy CSI measurement configuration framework can be considered as a starting point.


	Mod V15
	Thanks for companies’ input, we have the following observation. In short, all companies support to consider Option-2 + RSRP as a starting point, and then, of course, we can further study other options/metrics (e.g., L1-SINR) as a next step.
· Event-1: E///, QC, Xiaomi
· Event-2: E///, SS, OPPO, ZTE, MTK, xiaomi, LG, NTT DOCOMO, QC, ETRI, vivo, Spreadtrum, CATT
· Event-3: LG, QC
· Event-4: QC
After that, per companies’ input (for RS configuration for new/current beam(s) and filtering issue), several candidates are summarized accordingly. 

@all, please review the above offline proposal. 


	IDC
	The formulation of Proposal 1.1 (offline) overall looks good. 
We support the Proposal 1.1 in principle. Regarding the original Q1.1. for triggering events, we share similar views as Ericsson. Event-2 is a good starting point, and we support adding other useful events to be specified, too, compared to the already supported multiple L3 events. 

	Sharp
	We are fine with Proposal 1.1 (offline). Event-2 is helpful to select the best beam from activated/configured TCI states or update activated TCI states. Additionally, we can support Event-1 that is helpful to trigger measurements on candidate beams (e.g., activated/configured TCI states) or update list of candidate beams (e.g., activated TCI states).

	Xiaomi 
	We suggest to divide proposal 1.1 into multiple separate proposals.
Proposal 1.1 focus on Event 2. Proposal 1.2 focus on quality metric. Proposal 1.3 focus on RS for current beam and proposal 1.4 focus on RS for the new beam.

As for the detail of each proposal, we suggest the following update.

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 at least one of the current beam(s).
· Note: Other trigger events/quality metrics (e.g., L1-SINR) are not precluded.
Proposal 1.2
At least RSRP is supported as quality metrics used for Event triggering, 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 event triggering (analogous to BFD procedure in TS 38.321).  
· Option 1b: NW-configured filtered RSRP/L1-RSRP
[Mod]: ‘filtering the indication’ may be need for clarification. Above is just FFS, and once Option1a is approved, and we may identify some more.

Proposal 1.3
Regarding RS measurement for the current beam for Event triggering, 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). 
Note-1: ‘current beam’ is for discussion purpose. 
Note-2: 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.


Proposal 1.4
· Regarding RS measurement for the new beam for Event triggering, 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.
· 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 beam’ is for discussion purpose. 
· Note-2: 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.

[Mod]: Thank you so much for nice comments. Typos for RS measurement for new beam are corrected. Then, splitting this proposal or not is not a big deal, and from my perspective, it may be good for reviewing and further progress in the Changsha meeting.  


	Mod V19
	Update by correcting typos. Then, we have the following observation update

· Event-1: E///, QC, Xiaomi, Sharp, Apple
· Event-2: E///, SS, OPPO, ZTE, MTK, xiaomi, LG, NTT DOCOMO, QC, ETRI, vivo, Spreadtrum, CATT, IDC, Sharp, Apple
· Event-3: LG, QC
· Event-4: QC, Apple


	Samsung2
	We are generally fine with the offline Proposal 1.1. 

For quality metric L1-RSRP, we do not think additional filtering (including timer/counter etc.) is needed – this can be achieved by either UE’s implementation and/or based on proper setting(s) of the threshold value by the NW.

For measurement RS, we would suggest to select one option for each of the current beam and the candidate beam(s). There is no clear/strong motivation for having more than one options for each of the current beam RS and the candidate beam RS(s), not to mention that having multiple options would result in numerous combinations, which would complicate the design. We would suggest to do some level of down-selection first based on majority views instead of listing all candidate options. We prefer to have Option-2a for the current beam RS, and Option-3a for the candidate beam RS(s).
 
[Mod] Got it. Tough but reasonable ^ ^.

	Fujitsu
	We are fine with the updated proposal. Besides Event-2, we also prefer to have Event-1.

[Mod] Got it. Yeah, we may further study Event-1 later.

	MediaTek
	Our preference for offline Proposal 1.1 is shown below:
· [bookmark: OLE_LINK138]Option-1a: The filtering operation for L1-RSRP is up to UE implementation as legacy. We agree that filtering operation is useful to eliminate error reporting, but NW-configured operation may be not adaptive enough when UE is moving. Besides, we think the sub-bullet for FFS in Option 1a about timer/counter is irrelevant to how to derive the RSRP for quality metrices. Hence, suggest updating the proposal as follows: 
	· 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,
· [bookmark: OLE_LINK137]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
· …
· FFS: Whether/how to specify the combination between above RS measurement options for new and current beam(s).  
· FFS: a timer/counter can be defined for filtering the indication for event triggering (analogous to BFD procedure in TS 38.321)
· …



[Mod] In my initial thought, I share the same views. But, option-1b proponents’ views that only Option 1a needs timer/counter (similarly two different alternatives for handling ping-pong, filtering RSRP or event indications), and then let’s keep that for now. While down-selecting above options in Changsha, we may further review the FFS.

· [bookmark: OLE_LINK139]Both Option-2a and Option-2b: please see our pervious input above
· Option-3a (explicit) and Option-3c (implicit): please see our pervious input above

	Lenovo
	Q1.1:
We understand multiple events should be supported at this stage because different event can provide different information to the gNB for potential beam switching or beam refinement procedure as that multiple events are specified for mobility. Different events may have different priorities for beam report triggering. However, we agree with QC that we can focus on one event, e.g., event 2, for the further discussion on the other related proposals. 

Q1.2:
Regarding the quality metrics, L1-RSRP should be the baseline. Considering that the current beam and the potential beam shall be used for PDCCH reception, PDCCH hypothesis BLER can also be supported at least to assess the quality of the current beam for event 4.

[Mod] Thank you for constructive suggestion. Let’s make progress one by one.


	Apple 
	Q1.1:
· Support ‘Event 1+ Event 2’ at least. Open for Event 4. Note that this does not mean measurement report for this event. Instead, a single report maybe triggered when both of two events are declared. 
· One motivaiton of introducing UE-initiated beam management is to reduce reporting overhead. Therefore, beam reporting should not be triggered if the serving beam is still good e.g., better than a NW-configured threshold, i.e., Event 1 should be used as one condition to determine whether or not trigger UE-initiated beam reporting. 
[Mod] Got it. My feeling is that, even if a list of companies supports Event-1, but how to use this event may NOT be the same. Let’s have some further discussion in Changsha.

Q1.2: 
· Quality of measurment: Prefer Opt.1a. 
· In addition, if timer/counter based filtering appraoch adopted, it is also NW-configured approach. 
· The difference between Opt. 1a vs. 1b seems the details of how to perform the filtering operation, i.e., IIR-based or timer/counter based. 
· On the RS for measurmeent 
· Current serving beam: Opt.2a. 
· RS for candidate beam: Opt.3a or combination of ‘3a’ and ‘3b’. For instance, Opt.3b is used if no RS is configured for candidate beam measurment. 
 [Mod] Good suggestion.


	Huawei, HiSilicon
	Some general points:

We are supportive of Event-2. Besides Event-2, we think the following two events need to be supported:
1) Event-1: When the quality of the serving beam is poor and no new beam is available, UE can report Event-1 as an early warning to avoid beam failure. With such warning, gNB can try to fasten the beam tracking procedure (e.g., trigger some AP beam measurement) to find a new beam before beam failure.

2) Event-5 (New Event): Quality gap (eg, RSRP difference) between a new beam and the current beam is less than a threshold. Two use cases can be considered for Event-5:
· Use case 1: if the new beam is adjacent to the current beam in space (Figure 1), the event means UE is located in-between the two beams, which leads to a large loss of the beam gain. With such event reporting, gNB can use a better beam for transmission, i.e., a modified beam between the two beams (Figure 2) without any need for UE to change its Rx beam.

△RSRP< threshold
Figure 1
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 report triggered by event 5 


· Use case 2: if the new beam is not adjacent to the current beam, the event means the wireless channel contains two paths. gNB can maintain the reported new beam (i.e., the beam corresponding to the other path) as a candidate beam for reliability. Since the new beam is not adjacent with the current beam, it is not likely that they will be blocked by the same blocker, which largely increases the reliability and avoid beam failure.

Note that gNB can determine whether it is use case 1 or 2.

[Mod] Seems reasonable, but some more justification may be needed for other companies. Pls provide some more thoughts in your contribution, and then we may review whether we can have a new one candidate in the candidate list in Changsha.


Regarding offline proposal:

Generally OK with its direction. Regarding the current beam, we think Option-2a needs to be supported as the “current beam” (ie, currently-used beam) should be an indicated beam and not just an activated beam. Regarding new beam, we think Option-3b is too restrictive and can be removed as it cannot be used to notify the gNB that a new set of TCI states (from the set of configured TCI states) should be activated. 

[Mod] Constructive suggestion. For 3-b, CMCC raised the similar concerns, but, as in a first stage, we may keep that as an option, and check other companies’ input. 

	OPPO
	Among all 4 events listed in previous agreement, only Event-2 has practical use case and only event-2 would trigger gNB to switch TCI state.
Re event-1: “the quality of current beam being worse than some threshold” does not give any valid information to the system. When the L1-RSRP if current beam is below some threshold but still better than BFD threshold, the gNB actually does not what to do, and when the beam quality of current beam is worse than BFD threshold, the procedure would start. Please note we are talking about intra-cell beam management, the gNB generally schedule the UE on the ‘best’ beam, which is relatively better than other beams, no matter what is the absolute value of RSRP. 

Re event-3: it has the same issue as event-1. “quality of a new beam being better than some threshold” only means there are some good beam, but it does not mean the gNB has to switch to this beam. 

Re event-4: It looks like this event tries to achieve the same purpose as event-1. But it is not correct to compare the beam quality with a absolute value of e.g., L1-RSRP because the intra-cell BM shall select the beam which is relatively better than other beams, but not based on the absolute value of L1-RSRP.

We were generally ok the offline proposal, but now we are concerned that this proposal might imply multiple events can be supported. Given that, we prefer to make it clear that only single event is supported. 

[Mod] Reasonable even though it may or may not make my life easy ^ ^.  For event-1, we definitely need to have some further analysis. 

	Intel
	Answers to FL Questions:
Q1. In our view Event 2 is a good starting point for specification of event triggered beam management. However, we also think that other events are useful and should also be considered. We are in favour of events based on Event 1 as well. These events can be useful for reducing candidate beam measurement overhead as well as for cases when UE cannot find a suitable candidate beam (if candidate beams are already configured or from the activated TCI states). Note that of UEIBM, the use case is to identify a better beam than the current beam which is somewhat different from the case of BFR operation, where the main goal is determine if beam failure has occurred based on BFD RS measurements. For UEIBM, the requirements are stricter since beam tracking is the goal and UE may need to measure different beams to identify a best beam and it may involve a lot of configuration and overhead for the UE to constantly measure a large enough set of candidate beams. Therefore, in addition to Event 2, event definitions based on Event 1 can provide further advantage of being able to save overhead by triggering L1 measurement/reporting for candidate beams based on quality of current beam. Coexistence and triggering of multiple events is therefore beneficial. 

[Mod] Okay, let’s discuss event-1 later.

In addition to DL beam quality-based event definitions, we also think UE Rx beam quality based event definition may be allowed, where the UE may request the gNB to transmit RS with repetition of UE Rx beam refinement. 

Q2. RSRP is a good starting point for measurement quantity for event triggering. We think some discussion on filtering is necessary. While UE implementation-based filtering of L1-RSRP may be considered, without filtering, the event trigger may not very reliable i.e., false triggering or repeated triggering of event may occur. Thus, if L1-RSRP is considered without any mandates on filtering, then we need to discuss the specifics of how an event is triggered and once triggered, if the trigger is valid for a specific duration of time such that the UE doesn’t trigger the event multiple times. 

[Mod] It is assumed that you may be flexible for option-1, but a time/counter discussion may be needed.


On FL Proposal: We have the following comments.
· On the first sub-bullet, we may not need to down select. Both options may be considered and should be discussed together with event trigger mechanism and the validity of the event trigger (as discussed previously)
· For Option 3c, it may require UE to measure a very large number of RSs. This should be based on UE capability. Additionally, explicit and implicit configuration may co-exist where implicit is a fallback option when explicit configuration is not present. 
· We should add an FFS on other event definitions and co-existence of multiple events

	ETRI
	We are generally fine for the proposal 1.1. We think that multiple events can be supported and focusing on Event-2 is a good start in this meeting. 
We prefer Option 1a, and for current beam issue regarding the second bullet, we may have another option for explicit manner which would be similar to Option-3a because it might be too early to exclude this. For now, we prefer explicit manner at both current (Option-2x) and candidate beam measurement (Option-3a).
[Mod]: Okay, let’s have option 2c in this early stage. 

	Google
	Q1.1: On triggering event, we are fine to first study Event 2. However, we feel that current condition of Event 2 to trigger UEI beam report is not technically efficient. The triggering event should also consider that whether there is BFR/BFRQ procedure ongoing. Based on the condition described by current wordings for Event 2, it could be possible that BFR procedure is also triggered. Then, it is not technically reasonable/feasible to perform two procedures with similar intention. On this situation, we should prioritize BFR/BFRQ transmission. 

[Mod]: Reasonable comments, but for now, it seems to too early for this co-existence discussion.

Q1.2: On RS configuration for current beam, we propose Option-2c as below. It is because that QCL RS of indicated TCI could be TRS, which is not appropriate for L1-RSRP measuring. 

· Option-2c (explicit manner): The RS(s) for current beam(s) are explicitly configured in each configured TCI state. UE uses the RS for current beam configured in indicated TCI state to measure current beam quality 

Similarly, on RS configuration for new beam, we also propose the below Option-3d. This option provides more flexibility, since UE can measure different candidate RS when using different indicated TCI state, which aligns more to real practice. Option-3a has drawbacks since there could be some candidate RSs impossible to become new beam when UE is communicating with gNB in certain direction. Option-3b excludes the possibility to find new beam outside of activated TCI states. Option-3d is incomplete and unclear. Which configured TCI states to derive new beam? 
· Option-3d (explicit manner): The RS(s) for new beam(s) are explicitly configured in each configured TCI state. UE uses the RS for new beams configured in indicated TCI state to measure new beam quality 

Following above comments, we propose the following revisions 
	Proposal 1.1 (offline): On UE-initiated/event-driven beam reporting, regarding trigger-event detection for beam reporting, at least when BFR/BFRQ transmission is not triggered, support Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam.
· …
· 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 in each configured TCI state. UE uses the RS for current beam configured in indicated TCI state to measure current beam quality 
· 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.
· Option-3b (explicit implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s).
· Option-3c (explicit implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of configured TCI state(s).
· Option-3d (explicit manner): The RS(s) for new beam(s) are explicitly configured in each configured TCI state. UE uses the RS for new beams configured in indicated TCI state to measure new beam quality 
· …



[Mod]: Interesting. I have captured a general option for explicit manner for current beam deriving. Then, for new beam, 3a seems sufficient, and let’s do that one by one.


	CMCC
	We are fine with Proposal 1.1 (offline).
From our perspective, whether the UE initiated beam management is used to request TCI state update or active TCI states list update or legacy measurement RSs list update can be left to gNB implementation. A unified solution including event triggering definition, quality metrics, threshold, and RS configuration can be used for all the above use cases. 
1. Support Event-2.
2. RS measurement for the current beam: The RS for current beam could be implicitly derived from a QCL RS of indicated TCI state, which is directly to assess the quality of current beam and reduce additional RS configuration signaling overhead.
3. RS measurement for the new beam: The RSs for new beams are explicitly configured by RRC. To consider that one of the use cases of UEI is to update the active TCI states list update, implicitly derived from QCL RS(s) of activated TCI state(s) is not reasonable. 
4. Filtering: To consider the accidental changes of channel, it is possible that due to an instantaneous blockage, UE assesses the radio link quality according to the specific resources worse than the threshold at one moment, then the radio link quality is recovered better than the threshold at next moment. To improve the reliability of beam reporting and reduce the frequent beam reporting overhead, a counter or timer can be introduced, when multiple consecutive events are satisfied, then UE will initiate a beam reporting.
5. Support L1-SINR as a measurement quantity: If the QCL RS of indicated TCI state is derived based on the L1-SINR beam reporting, while UE initiated beam reporting is based on L1-RSRP, it is possible that the best beam for L1-RSRP is different from the best beam for L1-SINR, which will cause frequently beam reporting and ping-pang beam switching. The L1-SINR for current beam is measured based on CMR only, where CMR is implicitly derived from a QCL RS of indicated TCI state. The L1-SINR for new beams are based CMR only or CMR+ZP/NZP-IMR, which are explicitly configured by RRC.

[Mod]: Good suggestion. For L1-SINR, we may have a separate discussion in the official offline.

	CATT2
	We are generally fine with the updated offline proposal 1.1. Focusing on one event is a good start point at this stage.

[Mod]: Thank you!

	Qualcomm
	We are generally fine with Proposal 1.1. We have a few comments.

· In Option 1a, it seems that the intention of the FFS is not to preclude any discussion on the timer/counter operation in RAN2, because it would be discussed in RAN2 if it happens. So, in our view, instead of the FFS, the note shall be changed:
· Note: The corresponding filtering, if any, is up to UE implementation. This does not preclude any discussion on the timer/counter operation for event triggering in RAN2, if the detailed event definitions would be discussed in RAN2.
· FFS: a timer/counter can be defined for filtering the indication for event triggering (analogous to BFD procedure in TS 38.321).  
[Mod]: Good suggestion. I will keep the above in my mind while identifying a compromise solution for above.
· For the new beam RS measurement, we think one option should be added, as a counterpart of Option-2a:
· Option-3d (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of indicated TCI state(s). 
 i.e., all measurement RS(s) other than the one(s) for the current beam (Option-2a) are used for new beam(s)
                [Mod]: Your clarification is clear, but above option-3d is a little bit weird/too-general. Please review my update in offline proposal.
· As we commented earlier, QCL relationship may not always be sufficient for the implicit association and need further studies. For example, we can think about the following examples:
[image: ]
In (a) and (b), SSB corresponds to a wide beam, and CSI-RS 1 and 2 correspond to two different refined beams. Although there is QCL relationship between the measurement RS(s) and the current beam in all three cases, there is an ambiguity in (a). Hence, we can add an FFS:
· FFS: For the implicit manner, any conditions, requirements, and/or rules to handle ambiguity (e.g., no RS or more than one RSs for the current/new beams).
                [Mod]: I believe that ‘Note-3’ is sufficient for (a)/(b) to reuse the rule from BFD-RS determination. 
· We understand that companies have different views on supporting one vs multiple events. So, we could add an FFS to clarify that the discussion is still open.
FFS: supports for other events, including Event-1, Event-3, and Event-4.

	Mod_33
	Offline proposal is updated based on companies’ input. Then, please pay attention to the following observations. 

Regarding trigger event, the following is observed. Debating having more events or not (i.e., a single one), as above, also proves that Event-2 is what we can have for now, and then others are pending (as mentioned in Note-2). 
· Event-1 (8): E///, QC, Xiaomi, Sharp, Apple, Fujitsu, Huawei/Hisi, Intel,   
· Event-2 (23): E///, SS, OPPO, ZTE, MTK, xiaomi, LG, NTT DOCOMO, QC, ETRI, vivo, Spreadtrum, CATT, IDC, Sharp, Apple, Fujitsu, Lenovo, Huawei/Hisi, Intel, Google, CMCC, Nokia
· Event-3 (2): LG, QC
· Event-4 (2): QC, Apple
FYI, one more event is mentioned by HW for assisting gNB to identify a modified beam, and then companies are encouraged to review that. 

Regarding filtering operation, we have the following observation. In order to give more time for companies’ review, I have not plan of further updating the offline proposal (even with super majority support to option-1), but, in Changsha meeting, we need to make final decision. 
· Option 1a (L1-RSRP) (12): SS (no timer/counter), OPPO, ZTE, LG, NTT DOCOMO, QC, vivo, Lenovo, Intel (w. timer/counter, 2nd priority), ETRI, CMCC (w. timer/counter), Nokia
· Option 1b (NW-configured filtered RSRP/L1-RSRP) (2): E///, Intel (1st priority)

Then, per ETRI and Google’s input, one more option (explicit manner for current beam) is provided. Then. companies are encouraged to provide your preferences on RS configuration options. 


	FUTUREWEI
	Q1.1: 
We are fine with Event 2 as a starting point. However, all the proposed Events are redefined for beam measurement reporting based on the different corresponding L3 Events and each of the proposed events may support different functionalities for beam measurement reporting. The exact functionalities required/supported by beam measurement reporting need to be discussed and determined before down selection of different events. 
[Mod]: Yeah, if having additional Events, further discussion on the corresponding motivation is definitely needed. 

Q1.2: 
· For quality metrics of trigger-event, L1-RSRP can be a starting point. 
· Whether/how the quality metric should be filtered depends on how the event is declared. For instance, if the time to trigger (TTT) or the counter/timer is introduced, at least explicit filter operations may be not needed, since TTT/counter/timer already has some filtering functionalities in time domain.
· The threshold value of trigger-event can be explicitly configured by NW.
The RS configuration of legacy CSI measurement can be reused/leveraged for the RS configuration of event-triggered report, i.e., Option-3a for new beam configuration and we prefer not too limited for the new beam configuration at this point. 
And we are fine with Proposal 1.1 in principle for further down selection of different sub-options.

	NEC
	Q1.1: 
At least Event 2 should be supported, which can be the starting point. 
In addition, we also think some other condition should be studied, such as whether the reported beam (e.g. the largest beam) is different from previous report. There can be multiple new beams identified and included in the report to 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 second threshold defined for event), it may lead the event continued to be triggered, as the largest measured beam still satisfies the event (e.g. a threshold value better than updated “current” beam). 
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.
Proposal 1.1: 
Generally fine with the proposal.
Re RS measurement for current beam, option 2a or option 2b preferred.
Re RS measurement for new beam, support option 3a, option 3b and a combination of option 3a and option 3b, one case is UE selects/requests another TCI state from the activated TCI states, and another case is UE selects 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, a combination of RS derived from activated TCI states and explicitly configured RS set(s) can be supported. But we have a clarification, that the candidate beam RS (CBD-RS) configured for NBI of BFR should be one of the explicitly configured RS, maybe revision as follows.
· 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, and candidate beam RS for new beam identification in BFR) or MAC-CE
[Mod]: Thanks so much for your suggestion. Then reason of having this former example is to aligned with our WID description of ‘...while leveraging (as much as possible) legacy CSI measurement and reporting configuration frameworks’. For now, I guess that we do NOT provide some more examples. Do not worry. In the next round, we may list all candidates. 

In addition, even current beam is just for discussion, we think the timing for current beam should be clarified, as there can 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.

	Nokia
	Q1.1: We think Event 2 should be the baseline, which is aligned with the legacy beam reporting operation.  In our evaluation, absolute threshold is not very useful when assuming different UE position. For the other events, we can discuss further with very clear scenario. For supporting group-based beam reporting, additional event or condition should be taken into account. 

Q1.2 : We support both L1-RSRP and L1-SINR which are already well specified in the existing specification. Since we expect that the measurement configuration of Rel-19 should not be very different from the Rel-18, there is no reason to preclude L1-SINR. Regarding to filtered L1-RSRP, as mentioned in 38.133, L1 filtering is already supported but not specified. We are open to discuss about the network configuration for filter parameters as the second level detail.

[Mod]: Numerous companies highlights that L1-SINR should be supported besides for L1-RSRP, and then, in Changsha, we may have further discussion on introducing L1-SINR. 

For the proposal 1.1, we are generally fine.
We are fine with option 1a as baseline, and open to consider further addition of filtering configuration. 
Regarding to the current beam, we are fine with option 2a and option 2c. It is related to the decision on reporting method for the RS, CRI/SSBRI or TCI states. 
Regarding to new beam RS, option 3a is preferred.
Regarding to the Note 3: if two source RSs are configured for a TCI states, it is unclear if RS for QCL-D is always applicable for measuring L1-RSRP.  
[Mod]: Yes, in such FR2 case, the RS for QCL-D is always applicable for measuring L1-RSRP, exactly the same as BFD-RS implicit manner. 


	Mod_37/38
	No update for offline proposal. 

Regarding trigger event, the following is observed:
· Event-1 (8): E///, QC, Xiaomi, Sharp, Apple, Fujitsu, Huawei/Hisi, Intel,   
· Event-2 (24): E///, SS, OPPO, ZTE, MTK, xiaomi, LG, NTT DOCOMO, QC, ETRI, vivo, Spreadtrum, CATT, IDC, Sharp, Apple, Fujitsu, Lenovo, Huawei/Hisi, Intel, Google, CMCC, Nokia, FW
· Event-3 (2): LG, QC
· Event-4 (2): QC, Apple
FYI, one more event is mentioned by HW for assisting gNB to identify a modified beam. 

Regarding filtering operation, we have the following observation. 
· Option 1a (L1-RSRP) (13): SS (no timer/counter), OPPO, ZTE, LG, NTT DOCOMO, QC, vivo, Lenovo, Intel (w. timer/counter, 2nd priority), ETRI, CMCC (w. timer/counter), Nokia, FW
· Option 1b (NW-configured filtered RSRP/L1-RSRP) (2): E///, Intel (1st priority)


	CEWiT
	Fine with the updated proposal.
Q1.1: Support event 2. Event 1 and 3 may not have sufficient information regarding triggering a report. Event 1 does not look at the quality of new beams – if the new beam is prer than the degraded current beam, the report would not be useful. Event 3 does not consider the quality of current beam or other existing beams. Event 4 considers both the current beam and the new beam, but is based on two absolute thresholds. Event 2 is based on a relative threshold and is more meaningful as a trigger for beam report. 
Q1.2: 
Quality metrics for triggering: Support L1-RSRP with filtering as it can help reduce erroneous and frequent reports. This can contribute to overhead reduction. 

	KDDI
	Q 1.1: We support Event 1 and 2. We think Event 1 is useful for detecting the degradation in the quality of current beam, and it can be useful when additional beam measurements are needed to find a new beam. We believe that the threshold for Event 1 can be calculated from the communication quality to be maintained because it is a lower bound. 
For Event 2, we think it is useful to find new beam(s), and the relative threshold is easy to set and effective for beam reporting. 
For Event 3 and 4, we believe it is difficult to apply a threshold with an absolute value for the upper limit. 

	Mod_Final
	No update for offline proposal. 

Regarding trigger event, the following is observed:
· Event-1 (9): E///, QC, Xiaomi, Sharp, Apple, Fujitsu, Huawei/Hisi, Intel, KDDI
· Event-2 (26): E///, SS, OPPO, ZTE, MTK, xiaomi, LG, NTT DOCOMO, QC, ETRI, vivo, Spreadtrum, CATT, IDC, Sharp, Apple, Fujitsu, Lenovo, Huawei/Hisi, Intel, Google, CMCC, Nokia, FW, CEWiT, KDDI
· Event-3 (2): LG, QC
· Event-4 (2): QC, Apple
FYI, one more event is mentioned by HW for assisting gNB to identify a modified beam. 

Regarding filtering operation, we have the following observation. 
· Option 1a (L1-RSRP) (13): SS (no timer/counter), OPPO, ZTE, LG, NTT DOCOMO, QC, vivo, Lenovo, Intel (w. timer/counter, 2nd priority), ETRI, CMCC (w. timer/counter), Nokia, FW
· Option 1b (NW-configured filtered RSRP/L1-RSRP) (3): E///, Intel (1st priority), CEWiT




2. UL signaling content(s)

	
	Issue
	Topics

	4
	UL signaling content(s)
	Details on report format of ‘DL RS resource indicator and L1-RSRP’, e.g., #. Beam(s) to be reported and L1-RSRP format, depend on the trigger event.

	5
	
	Additional content(s), e.g., L1-SINR


FL assessment: This topic may be also relevant to trigger event decision, e.g., the size of reported beam are variable or fixed, etc. So, it is postponed to the next round. 

3. UL signaling medium/container

	
	Issue
	Topics

	6
	UL signaling medium/container
	Clarify and harmonize the procedure of ‘MAC-CE vs UCI’ + ‘UL resource request/notification/pre-configuration’



Table 3A UL signaling medium/container: issues
	Topic
	Moderator comments and proposals

	6
	Proposal 3.1: 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. 
· 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. 


FL observations: 
· Option-1 (9): E///, QC, NTT DOCOMO, CATT, Spreadtrum, Lenovo, HW, CMCC, CEWiT
· Concerns: Samsung, LG
· Option-2 (11): xiaomi, LG, CATT, MTK, Apple, Fujitsu, Lenovo, HW (with CC id), ETRI, Google, Nokia 
· Option-3 (17): SS, ZTE, MTK, xiaomi, LG, CATT, Sharp, Apple, Fujitsu, Lenovo, HW (with CC id), Google, CMCC, OPPO, Nokia, NEC, CEWiT
· Option-4b (3): LG, IDC, CATT
· Concerns: NTT DOCOMO, vivo, HW
[bookmark: _GoBack]





Table 3B UL signaling medium/container: views from companies
	Company
	Input

	Mod V00
	Please share your views on the offline questions in TABLE 3A

	Ericsson
	In our view, option 2 is also clear. The open issue is if the first channel is single-bit or multi-bit. Further explanations of the other options would be relevant, and we will provide a longer explanation of the various options in our Tdoc. 
In summary:
· Option 3 is as fast as option 2.
· Option 4a/4b are contention-based schemes 

[Mod]: Yeah, so I can assume that you may be open to Option2, besides for Option-1? 


	Mod V02
	Thanks for Claes’ input. Add one more question for option-2 and option-3: 
-	First channel is: PUCCH or PUSCH?
-	How many bits are carried in first channel, e.g., one bit or multi bit?

	Samsung
	
For a better and clearer comparison between UCI and MAC CE based solutions, we should either (i) clarify a number of missing details/steps for Option-1 (MAC CE), or (ii) remove next-level details, which are less essential or relevant at current stage.

For (i), as mentioned by FL, whether dedicated or non-dedicated resources can be scheduled for a UE can be sub-options for Option-1. This would comprise at least the following details, which need to be clarified for the MAC CE based option
· For SR based mechanism, whether or not the SR resource is dedicated configured for a UE. 
· For SR based mechanism, whether or not the SR resource is dedicated configured for UEI BM report.
· For SR based mechanism, whether or not the PUSCH resource is dedicated configured for UEI BM report.
· For CG PUSCH based mechanism, whether or not the CG PUSCH resource is dedicated configured for a UE.
· For CG PUSCH based mechanism, whether or not the CG PUSCH resource is dedicated configured UEI BM report.
We note that if non-dedicated resource(s) is configured for a UE, contention based solution(s) would be needed as well for the MAC CE based option. The above list is just an example of missing details for Option-1, and there would be more.

[Mod]: Sounds reasonable. Let’s wait for Option-1 proponent’s input, and, if having consensus, I can further update the details for MAC-CE related one. 


We prefer (ii) as a way forward to facilitate our discussions of UL signaling medium/container. Among the provided UCI options in the FL summary, Option-3 should be a good starting point for further discussions – from the perspective of latency/overhead reduction; but still, the current form of Option-3 touches quite a bit second-level details, which need to removed – we do not need to discuss whether or not the resources are dedicated for a UE as it is transparent to the specifications and up to NW’s implementation. Furthermore, to answer the questions raised by the FL: 
· the first UL channel should be PUCCH, and 
· whether one-bit or multi-bit is used for the first UL channel should be next-level details, which can be discussed and addressed in a later phase. 
In addition, we prefer to have the notification in Step 1 separate from the beam report in Step 2, i.e., in different reporting instances. Based on the above, we provide an updated form of Option-3 below only capturing those essential components.     

· Option-3 (UCI in pre-configured resource(s) for first and/or second UL channel):
· Step 1: UE transmits a first PUCCHUL channel (one-bit/multi-bit) notifying a second UL channel to carry beam report
· Note: Resource(s) for first UL channel is dedicated to the UE.
· Step 2: UE transmits the beam report in the second UL channel. 
· Note: Whether the resource(s) for the second UL channel are dedicated to a UE or shared with other UEs.
· Option-3a: Pre-configured resource for the second UL channel dedicated for UEI beam report
· Option-3b: Pre-configured resource for the second UL channel not dedicated for UEI beam report
                         The notification in Step1 is in a separate reporting instance from the beam report in Step 2. 

Overall, we think that Option 3 is beneficial for latency/overhead reduction compared with the MAC CE solution and thus should be supported. 


	OPPO
	Indeed, the formulation of proposal 3.1 involves too much second-level details for each option, which are actually supposed to be discussed after we have determined/down-select the option. Diving into details at current moment is not facilitate our discussion. All the proposed methods can be summarized as the following 3 high-level Options
· Option-1: beam report is transmitted in MAC CE
· Option-2: beam report is transmitted in a UCI in dynamically allocated UL resource
· Optoin-3: beam report is transmitted in a UCI in pre-configured UL resources

We suggest to first down-select one of the options considering the resource overhead, latency and impact on performance of beam management. After we done the down-selection, we can proceed to work on the next level details of the selected Option.

[Mod]: Thank you so much for nice comment. The above options are exactly what we proposed last meeting in FL summary. But, unfortunately, it seems that further down-selection (even studying) on the above can NOT workable due to the fact that UCI-based solution with majority supports may be challenged by others since the details may NOT be converged. Then, we have to identify some details for the sake of further studying the pros and cons for each candidates. 


	ZTE
	For Q6 and Q6.1:
· First, we think MAC CE based solution at least should be deprioritized, due to it deviates from the WID that it is explicitly assumed to leverage (as much as possible) the legacy CSI measurement and reporting configuration framework. Moreover, we tend to share with Samsung that a couple of details/steps of MAC CE based solution (i.e., Option-1) does not captured, which also can be divided into some sub-options as mentioned by FL.
· [bookmark: OLE_LINK1]Second, we think the benefit of UCI dynamically scheduled by Gnb is quite marginal in terms of beam management latency reduction, especially when compared to UCI in pre-configured resource(s), due to it is intuitive that Gnb scheduling (e.g., Step 2 in Option-2) will lead to extra latency and procedure. Nonetheless, we are open to hear company views on how to fulfill UCI dynamically scheduled by Gnb as fast as UCI in pre-configured resource(s).
· Third, regarding the comparison among UCI in pre-configured resource(s) based solutions, we also think it is proper to take Option-3 as a starting point, due to the notification of UEIBR in Step-1 is needed according to the follows:
· It can alleviate the complexity in Gnb side very much, due to Gnb does not need to keep monitoring whether UEIBR carried in the pre-configured resource in every time.
· It is beneficial to reduce resource overhead, because the pre-configured resource could be shared to other UEs for UEIBR when trigger-event is not met in the UE.
· It can further guarantee the reliability of UEIBR carried in the pre-configured resource.
In light of the above, we also think the notification in Step 1 should be separately transmitted from the beam report in Step-2.
To answer the questions in Q6.1, we share the same to Samsung that the first UL channel should be PUCCH, due to it is a part of UEIBR in essence. We also think one-bit or multi-bit of the notification is next-level detail, nevertheless, the format of this notification needs to be figured out anyways, e.g., SR or SR-like of one-bit notification and a new UCI type of multi-bit notification. Hence we suggest to capture this in Option-3.
· First channel is PUCCH (one-bit/multi-bit).
· FFS: Notification format, e.g., SR or a new UCI type.
Besides, we also agree with Samsung it is sufficient to capture essential components of Option-3 at the current stage. One more thing may need to be clarified, that is what’s the second UL channel? Given that pre-configured resource for the second UL channel should be dedicated for carrying UCI at the very least, hence both PUCCH and PUSCH with no TB can be used with legacy rules. Consequently, we suggest the following updates on top of the revised Option-3 from Samsung.


· Option-3 (UCI in pre-configured resource(s) for first and/or second UL channel):
· Step 1: UE transmits a first PUCCHUL channel (one-bit/multi-bit) notifying a second UL channel to carry beam report
· FFS: Notification format, e.g., SR or a new UCI type.
· Note: Resource(s) for first UL channel is dedicated to the UE.
· Step 2: UE transmits the beam report in the second PUCCH or PUSCH with no TBUL channel. 
· Note: Whether the resource(s) for the second UL channel are dedicated to a UE or shared with other UEs.
· Option-3a: Pre-configured resource for the second UL channel dedicated for UEI beam report
· Option-3b: Pre-configured resource for the second UL channel not dedicated for UEI beam report
[bookmark: OLE_LINK28]                         The notification in Step1 is in a separate reporting instance from the beam report in Step 2. 

[Mod]: For the second update, as a detailed issue, it may not be only relevant to option-3, and then let’s check companies’ input firstly before updating that. 


	MediaTek
	Q6:
[bookmark: OLE_LINK22][bookmark: OLE_LINK21][bookmark: OLE_LINK20][bookmark: OLE_LINK24]We think that Option 3 is a good solution, which could enjoy both low reporting latency and acceptable resource efficiency. In our view, for better resource efficiency, the pre-configured resource(s) for the second channel should be shared among multiple UEs from NW’s perspective. Hence, we also prefer to additionally support Option 2 for NW scheduling flexibility to avoid collision issue on the second channel(s). When pre-configured resource(s) are shared among multiple UEs, NW needs to address the collision issue once there are multiple UEs sending the first channels to notify the same pre-configured resource for the second channel, as illustrated in the below figure. In the case, with Option2, the NW can additionally allocate dynamic scheduling resources to resolve that. In summary, we think that support of Option2+3 could be the compromise and complete solution.
[image: ]


Q6-1: First channel should be PUCCH in our mind. Besides, in Option 3, the first channel for notification and the second channel for carrying the UEI beam reporting should be in separate reporting instances. However, it will be better to discuss next-level detail after down-selection. Thus, we suggest updating the proposal to keep the essential components and further study the detail of the channels:

[Mod]: Okay. Let’s try to have both Option-2 and Option-3 in the next round as in the candidate list.

	· Option-2 (dynamically scheduling UCI by Gnb):
· Step 1: UE transmits a first UL channel (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 (e.g., similar to AP-CSI request). 
· Step 3: Beam report is transmitted in second UL channel.
· FFS: Details on the first/second UL channel, e.g., 
· Whether the first/second UL channel is PUCCH, PUSCH or both
· Option-3 (UCI in pre-configured resource(s) for first and/or second UL channel):
· Step 1: UE transmits a first UL channel (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. 
· Note: The notification in Step1 is in a separate reporting instance from the beam report in Step 2
· FFS: Details on the first/second UL channel, e.g.,
· Whether the UL resource for the first/second channel is dedicated or non-dedicated to UEI/ED beam report
· Whether the first/second UL channel is PUCCH, PUSCH or both





	Xiaomi
	In order to reduce the latency, we prefer Opt 2 and Opt 3.
With Opt 2, the resource for carrying UCI is dynamically scheduled by Gnb. And with Opt 3, it is pre-configured. In our understanding, the latency of Opt 3 depends on the periodicity of preconfigured resource and whether the preconfigured resource is dedicated to the UE. Since long latency will be introduced by collision if the preconfigured resource is not dedicated to the UE. So we prefer to support Opt 2 and Opt 3 at this time and down-selection may be necessary after more details decided.

And as for the first channel, we also suggest RA as a candidate of the first channel in addition to PUCCH and PUSCH.
[Mod]: Considering majority companies’ preference, let’s go with PUCCH firstly. Of course, other solutions are not precluded. 



	LG
	We share the comments from Samsung and OPPO that we prefer not to discuss such second level details of UCI at this moment. 
We first need to decide whether to use UCI or MAC-CE, and don’t think listing so many options would be helpful for the down-selection in the future. 
In our company’s view, we are open for any UCI option but have a concern on MAC-CE due to its extensive RAN2 impact (SR procedure, MAC-CE format, event definition, etc.) as well as technical concerns on latency/overhead.

[Mod]: Thank you so much for nice comments. Pls review my reply to OPPO. In short, we may have to identify details and removing some non-popular design right now.



	NTT DOCOMO
	We think down-selection should be performed after requirement of UE-initiated beam report is clear because, in current situation, it is not clear what points should be considered for latency/overhead reduction. In other words, we think that it would be difficult to decide whether MAC CE or UCI is used as container in current situation because each option has each benefit. Thus, first, we should have common understanding on necessity of each requirement of UE-initiated beam report (e.g., reporting latency, reporting overhead, efficiency use of UL resource while avoiding UL collision between UEs, reporting reliability, flexibility of reporting contents, etc.). In addition, contention-based schemes, i.e., Option 4a/4b, clearly could not fulfill the requirements above, which should be excluded firstly.

[Mod]: Sounds reasonable. If no companies supporting Option 4a/4b, I will remove that in the next round. 

In summary, based on analysis above, we think option-1 is the most beneficial for latency/overhead reduction.
[Mod]: Got it. But, please review some comments from Samsung, LG and vivo.


	Qualcomm
	We think we can first opt out some options with less supports, and focus on Options 1, 2, and 3. In our view, the latency benefit of Option 3 over Options 1/2 needs further justification: in practice, the network still requires an enough time gap between the indication and the pre-configured resources, to process the indication and decide to repurpose the resources.

[Mod]: Sounds reasonable. If no companies supporting Option 4a/4b, I will remove that in the next round. 


	ETRI
	We think some events are described not balanced, for example Option-3 seems to have more details as sub-options, which could be Note. Regarding Option-4a, contention based solution can be other sub-option in Option 4a, and may not be used for down-selection.
In our understanding, UCI or MAC-CE discussion can be made, or otherwise one step reporting or two step reporting can be made.  
[Mod]: Good suggestion. Let’s try the tough decision one by one. 


	Vivo
	Q6: First, we would like to share our understanding of the available options below and some discussion is needed for better understanding, we also agree with some of the comments above to describe the options in high level at the moment.

For Option-1, MAC-CE based solution should be clear (depending on the proponents) if reusing the BFR mechanism completely, which includes transmission procedure and feedback mechanism, with minimum specification impact.

For Option-2, the uplink resource of step-2 is dynamically allocated by NW after the reception of step-1, and the DCI can be regarded as the feedback for step-1. Only when UE receives the DCI successfully, step-2 would be performed. Thus, Option-2 has high resource utilization. But, the dynamical resource allocation of step-2 could introduce some latency. 

For Option-3, the uplink resources for step-1 and step-2 are pre-configured, so the reporting latency can be small. However, as UEI BM reporting is not always triggered/performed, if uplink resources of step-1 and step-2 are dedicated configured for a UE and for UEI BM reporting, it would lead to waste of resource. Therefore, how to improve resource utilization should be considered for Option-3. Besides, the feedback mechanism of step-1 may need to be considered. Otherwise, UE would transmit step-2 directly regardless of the reception of step-1 in the Gnb side, thus Gnb side needs to monitor all pre-configured uplink resource for step-2 and even perform blind detection. 

For Option-4a and Option-4b, as the uplink resource to carry the UEI BM reporting is pre-configured and no pre-indication is introduced, the NW needs to monitor all pre-configured uplink resource for UEI BM reporting and some pre-configured uplink resource maybe unused, and collision handling may be needed if multiple UEs share the pre-configured resources. Therefore, whether from the perspective of NW complexity and resource utilization, Option-4a and Option-4b is deprioritized.


Q6-1: For the first channel, we prefer PUCCH. 
[Mod]: Got it. As a first step, let’s try to remove option 4a/4b. BTW, do you have any preference?


	Spreadtrum
	We think that the first step should be to clarify the aspects of comparing each option, e.g. spec impact, overhead, latency, flexible report format, UL resource utilization and so on. 
[Mod]: Please review proponent’s input. For now, we may firstly have a clear picture for popular candidates, and then, on the top of them, companies are encouraged to further evaluation above aspects as you mentioned.

If UCI is used for UL signaling transmission, more spec impacts need to be considered, e.g. new UCI type introduction, UCI format design, signaling multiplexing, requesting/notifying UL resource, CSI priority, CPU occupation. The flexible design of UCI payload and size needs to be considered, as these are influenced by the detected event. If the UE indication for the pre-configured resource occupation is introduced, it is necessary to clarify the latency of this scheme. 
For MAC CE carrying beam report, the design of the report format is simpler and the report size on MAC CE is variable, depending on the detected event and the number of the reported beams, referring to the design for BFR MAC CE. From the latency perspective, in legacy spec the purpose of the BFR procedure is to quickly recover the beam link and MAC CE is used to carry BFRQ. So in the UE-initiated/event-driven beam management, MAC CE can also be used to carry UL signaling to update current beam as soon as possible. 
So for UL signaling medium/container, at least MAC CE can be supported.

[Mod]: Got it.

	CATT
	It is our view that both MAC-CE and UCI based beam reporting should be supported. In other words, all the options should be there as potential alternatives at this stage.

However, as Samsung and other mentions, detailed design should be deprioritized as this stage. It is more important to decide whether both MAC-CE and UCI based should be supported or not. Presenting the details for the options may delay the convergence of the discussions. In this case, following modified proposal is preferred:

Proposal 3.1(new): On beam report transmission procedure for UE-initiated/event-driven beam reporting, support  at least one of the following options for beam report transmission:
· Option-1: MAC-CE based beam reporting.
· Option-2: Dynamically scheduling UCI by gNB.
· Option-3: UCI in pre-configured resource(s) for first and/or second UL channel.
· Option-4a: UCI in pre-configured resource(s) only used for UEI beam report.
· Option-4b: UCI in pre-configured resource not dedicated for UEI beam report.
[Mod]: Thank you so much for nice comments. Pls review my reply to OPPO and LG. Unfortunately, the above proposals were tried last meeting but failed. 


	Mod V15
	Thanks for companies’ input, we have the following observation
· Option-1: E///, QC, NTT DOCOMO, CATT, Spreadtrum
· Concerns: Samsung, LG
· Option-2 : E///, xiaomi, LG, QC, CATT
· Option-3: SS, ZTE, MTK, Xiaomi, LG, QC (open?), CATT
· Option-4a: LG
· Concerns: NTT DOCOMO, vivo, 
· Option-4b: LG
· Concerns: NTT DOCOMO, vivo, 


Please review some update based on companies’ input. 
· All proponents of option-2/3 seem to support the clarification that first channel should be PUCCH. Then, while reviewing the whole proposal, for option-3, ‘first and/or’ in sub-bullet seems redundant considering that, in main bullet, we only focus on beam report transmission.
· After that, due to lack of supports for Option-4a/4b and concerns from two companies, I suggest to remove them.

@all, please review the above offline proposal. 
· Again, just having a compact proposal for each option (exactly same as in previous FL summary) failed, unfortunately, last meeting.
· Then, detailed options are definitely necessary for companies’ checking in the following meeting, e.g., in terms of reporting latency, reporting overhead, efficiency use of UL resource while avoiding UL collision between UEs, reporting reliability, flexibility of reporting contents, etc. 


	IDC
	We prefer to keep at least Option 4b at this early stage, because we think Step-1 in other options as SR-like notification or request signal might not be always needed, e.g., when pre-configured UL resources are already configured, then the UE can transmit beam reporting, which significantly reduces the beam reporting latency. For doing this, collision handling mechanism can be considered as FFS to deal with potential collisions from other UE’ transmission. Overall, we think Step-1 may not be always required, and there is latency reduction benefit if Step-1 can be skipped at least for some cases.

[Mod]: Okay, and then let’s look forward to other companies’ inputs. If still non-popular, we may have to do that. 


	Sharp
	We prefer Option 3 that has lower latency than Option 1/2. In our view, it is enough that the first channel conveys one bit, and the second channel can be pre-configured as a PUCCH.
[Mod]: Okay.

	Xiaomi
	As for Opt 2, in step 1, add a FFS. In step 2, the text in the bracket should be removed since legacy AP CSI-RS was transmitted on PUSCH, but for UEI, it is not decided yet. In step 3, “first” in the FFS should be removed.
· Option-2 (dynamically scheduling UCI by gNB):
· Step 1: UE transmits a first PUCCHUL channel (one-bit/multi-bit) to request a resource for a second UL channel to carry beam report
· Note: Resource(s) for first UL channel is dedicated to the UE.
· FFS: first PUCCH 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 first/second UL channel, e.g., whether the first/second UL channel is PUCCH, PUSCH or both
· Note: Whether the second UL channel is PUCCH, PUSCH or both. 

As for Opt 3, update “notification” to “first PUCCH” in step 1 and the last bullet. And add a FFS in step 2.
· Option-3 (UCI in pre-configured resource(s) for first and/or second UL channel):
· Step 1: UE transmits a first PUCCHUL channel (one-bit/multi-bit) notifying a second UL channel to carry beam report
· FFS: Notification first PUCCH format, e.g., SR or a new UCI type.
· Note: Resource(s) for first UL channel is dedicated to the UE.
· 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
· Note: Whether the resource(s) for the second UL channel are dedicated to a UE or shared with other UEs.
· Option-3a: Pre-configured resource for the second UL channel dedicated for UEI beam report
· Option-3b: Pre-configured resource for the second UL channel not dedicated for UEI beam report
·   The notification first PUCCH in Step1 is in a separate reporting instance from the beam report in Step 2. 

As for Q6-1: one bit is preferred for first channel. Both PUCCH and PUSCH can be supported for second channel. 

[Mod]: Thanks for suggestion. Some updates were done, except that second channel format of Option-3 is pending (let’s check companies’ input before adding any FFS), ‘AP-CSI request’ was proposed by several companies (if memories serve me) and ‘PUCCH format’ is ambiguous (we are here in discussing the format of notification)


	Mod V19
	Update by correcting typos. Then, we have the following observation update
· Option-1: E///, QC, NTT DOCOMO, CATT, Spreadtrum
· Concerns: Samsung, LG
· Option-2 : E///, xiaomi, LG, QC, CATT, MTK, Apple 
· Option-3: SS, ZTE, MTK, xiaomi, LG, QC (open?), CATT, Sharp, Apple 
· Option-4a: LG
· Concerns: NTT DOCOMO, vivo, 
· Option-4b: LG, IDC
· Concerns: NTT DOCOMO, vivo, 


	Samsung2
	We are generally fine with the current forms of Option-1, Option-2 and Option-3 for down-selection. 

Xiaomi’s comment about removing ‘AP-CSI request’ makes sense – this seems to be an unnecessary pointer, prefer not to have it. 

[Mod]: Okay per two companies’ comments.


	Fujitsu
	We are fine with the updated proposal, and we prefer Option-2 and Option-3 for down-selection.
[Mod]: Got it

	MediaTek 
	[bookmark: OLE_LINK140]One question for clarification: shall we also mention FFS for detail on the second channel in Option-3?  In our view, for either Option-2 or Option-3, we should study the detail of second channel further.

In addition, we update FL’s summary of companies’ view to capture that we are also fine with Option-2.

[Mod]: Okay

	Lenovo
	We tend to agree with some companies that it’s better to have a high level description on those options at this early stage. 

Among those options, we are open to Option -1, Option-2 and Option-3. 

Re Option-1, we suggest adding a FFS on whether additional step on gNB’s acknowledgement is needed. Because the beam application time can be reduced if the UE is allowed to automatically switched to the reported new beam for some certain event, e.g., event 2 or event 4.

Re Option-2, the resources for UCI report is dynamically scheduled by the NW when the conditions for certain events are satisfied. The identification of the triggering event can be indicated by the SR in step 1. Compared with option-3, the UL resources overhead is reduced but some latency may be introduced.

Re Option-3, we have the following two comments. The first comment is the whether the resource for notification in step-1 are 1-to-1 mapped with resources for UCI report in step-2 ?  The second comment is if there is no UCI is transmitted on the pre-configured resources, whether they can be used for other purpose, e.g., for UL-SCH data transmission?

[Mod]: Option-3 proponent companies please pay attention to Lenovo’s comment. 

	Apple 
	Our preference is Opt.2 or Opt.3. 
Although we are open to discuss Opt.1, it seems nnecessarily complicating the design and fundamentally change the CSI report framework as CSI report in legacy is a L1 procedure but Opt.1makes it cross-L1/L2 procedure. The cross L1/L2 process always results in an increased latency for both UE side (encoding) and NW side (decoding). At this moment, we do not see clear benefit compared to Opt.2/3. 

On the payload of first PUCCH channel in Opt.2/3, it is design-dependent as below: 
· Opt.2: 1-bit or multiple bits, depending on the number of events to be supported.  
· Opt.3: 1-bit or multiple bits depending on the function of the first channel.  

Our current assessment on the Opt.2 and Opt.3 is that the latency performance is comparable, assuming the first PUCCH in Opt.3 is used to ‘re-confirm’ or ‘re-dimension’ the RRC-configured CG-PUSCH resource (e.g., based on the event occurance or number of reported RS signals in report) and would cause delay between first channel and the second channel. Depending on the design details, more issues need to be addressed for Opt.3, e.g., Whether/how to design the NW confirmation for the first channel? Further study is needed to down-select Opt.2 and Opt.3.  
[Mod]: Got it

	Huawei, HiSilicon
	We are supportive of Option-1 and can conditionally support Option-2 or Option-3 if the cell corresponding the beam measurements is also reported in the second UL channel. 

We think it is very important to support cross-CC report (eg, similar to Scell BFR) as, often, beam reporting is triggered when the quality of current beam is not failing (e.g., event 1, 2, and 4). In such cases, beam reporting via the current beam is not reliable. Instead, using another cell to help reporting is a good way to improve the reliability.

We agree with Vivo’s observation regarding Option 4 (including 4a and 4b) and we think it can be deprioritized.
[Mod]: Got it

	Intel
	We are OK with the current direction of this proposal. We think that the exact mechanism in use and related latency/overhead gains will need to be further discussed in light of supported trigger events and related procedures. We think the current formulation is more suitable for event definitions assuming Event 2 as baseline. 

For detailed Options listed in the proposal, we think Option 1 should be considered since it is similar to legacy Scell BFR case and Step 1 should be optional as in the case of BFR. We are also OK with listing Options 2 and 3. Any scheme where the first UL channel is contention based is not preferable in our view. Option 3 in our view may have larger specification impact if we introduce new UCI type and discuss multiplexing of UCI type with other UCI. 

On the latency difference between Options 2 and 3, we think this needs more discussion since the latency advantage of Option 3 may depend on the overhead due to pre-configured resources which may be prohibitive. 
[Mod]: Reasonable. Do you have any preference?

	ETRI
	In our view, it can be sufficient to count number of supporting companies and may not necessarily delete some options before the meeting though few options will be down-selected during the meeting.
Our faviourite is Option 2 and we are open to all other options. Regarding latency issue, gNB may need process timeline and it leads to additional delay, but we do not think it is a demerit because we do not have a strict latency requirement.

	Google
	Q6: We support Option 2 and Option 3 in principle. 
On Option 2 and Option 3, we are fine to confirm the first UL channel is PUCCH. With that, we can possibly remove “first” and “second” in proposals of Option 2 and Option 3, after these proposals are stable.
On Option 3, we believe gNB should also send a response to the first PUCCH, otherwise there could be collision issues with other UEs. In addition, we also need to consider the risk of the first PUCCH missing at gNB side.
[Mod]: Yeah, we have last FFS.
Q6-1: We support the first PUCCH to convey multi-bit, where the event ID can be indicated as well in the first PUCCH. Second channel can be both in our views. 

	CMCC
	Support Option 1 similar as legacy Scell BFR procedure, which has less spec impact and effort to support this feature. For option 1, both dedicated SR and normal SR could be used. Especially, if there is PUSCH transmission or if there is a normal SR scheduled a PUSCH that can be used for UEI reporting, this is the most cost-effective and time-saving way for UEI.
Support Option 3. Since a first PUCCH should be always configured before each second UL channel, the first PUCCH can be configured as a dedicated SR in PUCCH format 0 to reduce the overhead. 
We have concern on Option2, Option 2 will lead to additional latency to receive DCI and wait for scheduling of PUSCH.
[Mod]: Got it

	CATT2
	Besides the discussion of using either MAC CE based reporting or UCI based reporting, regarding the UCI based beam reporting (option 2 3&4), we support option 4b. It is our view that option 3 has one potential issue that it is a two-step reporting. When the one-bit or multi-bit message is not detected/decoded at gNB, gNB does not know the event occurrence which might lead to the missing of the step-2 information. By contrast, option 4b does not have such notification missing problem. In addition, option 4b may be beneficial in terms of latency due to the one-time beam report. 

For now, we see similar view is held from IDC. Thus, we prefer to keep option4b for the current offline proposal at this stage.
[Mod]: Got it

	Qualcomm
	We are generally fine with the updated proposal. Option 1 is our preference, but we are open for further discussion on Options 2 and 3.
[Mod]: Got it. Remove your support for Option-2 and Option-3.

	Mod V33
	Update per companies’ input. Then, we have the following observation update
· Option-1 (8): E///, QC, NTT DOCOMO, CATT, Spreadtrum, Lenovo, HW, CMCC
· Concerns: Samsung, LG
· Option-2 (11): xiaomi, LG, CATT, MTK, Apple, Fujitsu, Lenovo, HW (with CC id), ETRI, Google, Nokia 
· Option-3 (15): SS, ZTE, MTK, xiaomi, LG, CATT, Sharp, Apple, Fujitsu, Lenovo, HW (with CC id), Google, CMCC, OPPO, Nokia
· Option-4b (3): LG, IDC, CATT
· Concerns: NTT DOCOMO, vivo, HW

@ LG, IDC, CATT, please discuss with opponent’s companies. Even though we may have option-4b in pre-meeting offline proposal, we still face the down-selection in Changsha meeting.


	FUTUREWEI
	The five different options, i.e., Option-1, Option-2, Option-3, Option-4a and Option-4b can be summarized from different aspects as in the below table:
Table: Comparison for different container options
	Different options
	Latency 
	Signaling overhead 
	Resource efficiency of container
	Complexity and Standard efforts
	Beam reporting reliability

	Option-1(MAC-CE)
	High (if UL-SCH resources not available)
	High (if UL-SCH resources not available)
	High
	Low (if using legacy procedure of MAC CE)
	High

	Option-2 (dynamically scheduling UCI by gNB)
	High
	High
	High
	Low (if using legacy procedure of SR)
	Medium

	Option-3 (UCI in pre-configured resource(s) for first and/or second UL channel)
	Medium to high
	High
	Medium
	High
	Medium

	Option-4a (UCI in pre-configured resource(s) only used for UEI beam report)
	Low
	Low
	Medium (if shared with other UEI beam report UEs)
	Medium
	Medium

	Option-4b (UCI in pre-configured resource not dedicated for UEI beam report)
	Low
	Low
	High
	Medium
	Low


Different options have different advantages and disadvantages in terms of latency, signaling overhead, resource efficiency, standard efforts, beam reporting reliability, etc., and none of the options can meet all the advantages and meanwhile avert all the disadvantages. Before the down selection for the different options, which advantageous aspects of the options for the beam reporting are really required for container design need to be firstly discussed and determined.
[Mod]: Thanks for good technical analysis.

	NEC
	We share similar view as Samsung that before going to details, a better way to avoid stuck discussion can be determining general level signaling medium, the listed options can be generally classified into MAC CE based (option 1) and UCI based (options 2/3/4), we can discuss and decide the general level signaling medium from MAC CE and/or UCI firstly. 
We prefer to support both MAC CE based and UCI based reporting, MAC CE based reporting can be supported as a complementary based on BFR procedure, and UCI based reporting should also be supported which can reduce more latency. And among the options for UCI based reporting, we prefer the basic framework for option 3 as a starting point. 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.

Support UCI based beam reporting with first and/or second UL channel
· Step 1: UE transmits a first UL channel (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 beam report in the second channel can be as one-part CSI or two-part CSI.
[Mod]: Thanks for constructive suggestion. It’s reasonable, and if my understanding is correct, a list of Option-3 proponent also think that two-part CSI may be needed. Let’s discuss that in the next round. 

In addition, the first channel can be designed based on similar mechanism as SR, but it should be different from SR resource. As SR only indicates whether scheduling is needed or not, and SR will not be multiplexed on PUSCH, while for UE-initiated/event-driven beam report, there can be more information indicated by the first channel, such as event ID. And the notification in the first channel can be regarded as a UCI which can be multiplexed on PUSCH in case of overlapping.

	Nokia	
	We are fine with Option-2 and Option-3. It’s to be noted that Option-1 is not according to WID and design would deviate from existing CSI reporting framework. Option-2 seems most simple to specify, and thus it’s our preference. 
[Mod]: Above discussion is valid, and, as mentioned by other companies as above, deviating from existing CSI framework may NOT aligned with R19 MIMO WID. Some discussion may be needed while down-selection. 
For the information size of the first channel, we think 1 or 2 bits are enough, but not limited to. 
For the second channel of Option-3, we support both PUCCH and PUSCH. We don’t think PUSCH is only for UCI.

	Mod_37/38
	No update for offline proposal. Then, we have the following observation:
· Option-1 (8): E///, QC, NTT DOCOMO, CATT, Spreadtrum, Lenovo, HW, CMCC
· Concerns: Samsung, LG
· Option-2 (11): xiaomi, LG, CATT, MTK, Apple, Fujitsu, Lenovo, HW (with CC id), ETRI, Google, Nokia 
· Option-3 (16): SS, ZTE, MTK, xiaomi, LG, CATT, Sharp, Apple, Fujitsu, Lenovo, HW (with CC id), Google, CMCC, OPPO, Nokia, NEC
· Option-4b (3): LG, IDC, CATT
· Concerns: NTT DOCOMO, vivo, HW


	CEWiT
	We support Option 1 and Option 3. We feel option 1 should be supported as it is the simplest solution and doesn’t need much spec impact. Option 3 provides good tradeoff between latency and resource overhead and it doesn’t deviate from the existing reporting procedure much and hence it should be supported.

	Mod_Final
	No update for offline proposal. Then, we have the following observation:
· Option-1 (9): E///, QC, NTT DOCOMO, CATT, Spreadtrum, Lenovo, HW, CMCC, CEWiT
· Concerns: Samsung, LG
· Option-2 (11): xiaomi, LG, CATT, MTK, Apple, Fujitsu, Lenovo, HW (with CC id), ETRI, Google, Nokia 
· Option-3 (17): SS, ZTE, MTK, xiaomi, LG, CATT, Sharp, Apple, Fujitsu, Lenovo, HW (with CC id), Google, CMCC, OPPO, Nokia, NEC, CEWiT
· Option-4b (3): LG, IDC, CATT
· Concerns: NTT DOCOMO, vivo, HW
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