3GPP TSG RAN WG1#116-bis			    R1-2402712
Changsha, Hunan Province, China, April 15th – 19th, 2024 

[bookmark: Source]Agenda item:	9.2.1
Source: 	Moderator (ZTE)
Title: 	Moderator Summary #1 on UE-initiated/event-driven beam management 
[bookmark: DocumentFor]Document for:	Discussion and Decision

1. Introduction
In RAN#102, the Rel-19 WID on NR MIMO phase 5 is approved. In the approved WID, UE-initiated/event-driven beam management is a part of the RAN1 objectives as follows:
	1. [bookmark: _Hlk145555364]Specify enhancement to facilitate UE-initiated/event-driven beam management for reducing overhead and/or latency, assuming the unified TCI while leveraging (as much as possible) legacy CSI measurement and reporting configuration frameworks, targeting FR2 and sTRP with intra- and inter-cell beam management
a. [bookmark: _Hlk159330752]UL signaling content(s) (and procedure(s) as required) for UE-initiated/event-driven beam reporting facilitating fast beam switching 
b. UL signaling medium/container considering the UE-initiated/event-driven nature of the UL transmission, designed primarily for the purpose of beam reporting


2. Plan
Per RAN1#116 outcome UE-initiated/event-driven beam management, the following issues are prioritized for this meeting:
	
	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


Then, based on the contributions from companies [2]-[36], the followings are provided in this document:
· Summary of companies’ views on each of open issues raised by interested companies, where the open issues are categorized as follow:
· Issue 1 – Trigger-event detection
· Issue 2 – UL signaling content(s)
· Issue 3 – UL signaling medium/container
· Issue 4 – Other procedure as required
· Observations and recommended proposals based on the summary of companies’ views


3. Contact Person
For potential offline discussion, companies/delegates are encouraged to enter the contact information in the table below: 
Table 0 Contact Information
	Company
	Point(s) of contact
	Email address(es)

	Apple
	Hong He
	hhe5@apple.com

	CATT
	Jiayi Yang
	yangjiayi@catt.cn

	CMCC
	Yan LI
	liyanwx@chinamobile.com

	Ericsson
	Claes Tidestav
	claes.tidestav@ericsson.com

	ETRI
	Cheulsoon Kim
	cs.kim@etri.re.kr

	Fujitsu
	David
	wangguotong@fujitsu.com

	InterDigital
	Jonghyun Park
	jonghyun.park@interdigital.com

	KDDI
	Shunsuke Kamiwatari
	sh-kamiwatari@kddi.com

	LG
	Hyungtae Kim
	ht.kim@lge.com

	MediaTek
	Rebecca Chen
	rebecca.chen@mediatek.com

	NICT
	Kenichi Takizawa
	takizawa@nict.go.jp

	Nokia
	Mihai Enescu
	mihai.enescu@nokia.com

	Nokia
	Youngsoo Yuk
	youngsoo.yuk@nokia.com

	NTT DOCOMO
	Mamoru Okumura
	Mamoru.okumura.nz@nttdocomo.com

	OPPO
	Li guo
	guoli@oppo.com

	Panasonic
	Khalid Zeineddine
	khalid.zeineddine@eu.panasonic.com

	Qualcomm
	Wooseok Nam
	wnam@qti.qualcomm.com

	Samsung
	Dalin Zhu
	dalin.zhu@samsung.com

	Samsung
	Sa Zhang
	sa.zhang@samsung.com

	Sharp
	Taka
	fukui.takahisa@sharp.co.jp

	Sony
	Tingting Fan
	Emme.Fan@sony.com

	Spreadtrum
	Yu Yang
	yu.yang2@unisoc.com

	ZTE
	Yang Zhang
	zhang.yang220@zte.com.cn

	Xiaomi
	Mingju LI
	limingju@xiaomi.com

	vivo
	Rakesh Tamrakar
	rakesh@vivo.com

	Huawei/HiSilicon
	Keyvan Zarifi
	Keyvan.zarifi@huawei.com

	Huawei/HiSilicon
	Fanbo
	asen.fanbo@huawei.com

	Google
	Alex Liou
	alexliou@google.com

	FUTUREWEI
	Weimin Xiao
	weimin.xiao@futurewei.com

	FUTUREWEI
	Zhigang Rong
	zrong@futurewei.com

	NEC
	Peng GUAN
	guan_peng@nec.cn

	NEC
	Yukai GAO
	gao_yukai@nec.cn

	HONOR
	Guozeng Zheng
	zhengguozeng@honor.com

	Ruijie Networks
	Ke Zhong
	zhongke@ruijie.com.cn





4. Discussion
Issue 1 – Trigger-event detection
Table 1-1 Summary for Issue 1
	#
	Issue
	Companies’ view and Recommended Proposal

	1.1
	Trigger event
	[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. 
…

FL note: Per pre-meeting offline discussion [1] and companies’ tdoc input, regarding trigger event, the following is observed:
· Event-1 (13): E///, QC, Xiaomi, Sharp, Apple, Fujitsu, Huawei/Hisi, Intel, KDDI, Sony, Google, Sharp, Panasonic, Spreadtrum
· Event-2 (28): 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, Futurewei, CEWiT, KDDI, ETRI, Panasonic, 
· Event-3 (3): LG, QC, E///, Spreadtrum
· Event-4 (3): QC, Google, NTT DOCOMO, Spreadtrum
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) (18): SS (no timer/counter), OPPO, ZTE, LG, NTT DOCOMO, QC, vivo, Lenovo (w. timer/counter), Intel (w. timer/counter, 2nd priority), ETRI, Nokia, Futurewei, Spreadtrum (w. timer/counter), Panasonic (w. timer/counter), Xiaomi(w. timer/counter), Huawei/HiSi, Apple (w.timer/counter), TCL
· Option 1b (NW-configured filtered RSRP/L1-RSRP) (6): E///, Intel (1st priority), CEWiT, NTT DOCOMO, Nokia, CMCC (w. timer/counter)

Then, we have the following offline proposal for trigger event. As a plan, this proposal will be treated on Monday first online session (further down-selection for options may be discussed later in RAN1#116-bis). If failed, discussion(s) on other topic(s) in Issue-1/2 have to be postponed, and then we may get stuck again.
[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 a 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,
· Option 1b: NW-configured filtered RSRP/L1-RSRP
· FFS: a timer/counter can be defined for event triggering evaluation (analogous to BFD procedure in TS 38.321).  
· 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 in TCI-State) or MAC-CE
· Option-3b (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s).
· Option-3c (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of configured TCI state(s).
· 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.

Supported by (29): 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, Futurewei, CEWiT, KDDI, ETRI, NEC, HONOR, Panasonic

FL observation-1: Regarding RS measurement for the current beam for Event-2
· Option 2a (indicated): MTK, ZTE, SS, Huawei/HiSi, CMCC, Nokia, Futurewei, IDC, Spreadtrum, Intel, vivo, OPPO, CATT, Samsung, CMCC, Transsion, NEC, Fujitsu, ITRI, Apple, E///, ETRI, CEWiT, Google, Panasonic, NTT DOCOMO, Xiaomi, LGE, Lenovo, HONOR, 
· Option 2b (activated): MTK, IDC, Transsion, NEC, E///, Xiaomi, Lenovo, HONOR,
· Option 2c (explicit): ETRI, Google (per TCI state), Nokia, Transsion, ITRI, Sharp, Panasonic,
FL observation-2: Regarding RS measurement for the new beam for Event-2
· Option 3a (explicit): ZTE, SS, MTK, Google, Futurewei, Nokia, Huawei/HiSi, Spreadtrum, Intel, vivo (MAC-CE), OPPO, CATT, Samsung (per TCI state), CMCC, Transsion, NEC, Fujitsu, ITRI, Apple, E///, CEWiT, Google (per TCI state), Sharp, Panasonic, NTT DOCOMO, LGE, Lenovo, HONOR,
· Option 3b (implicit-activated): NEC, Apple, IDC, Lenovo, HONOR,
· Not support: HW, CMCC
· Option 3c (implicit-configured): IDC/ MTK (non-activated), E///, Apple 


	1.2
	Threshold 
	FL note: Per companies input, it is observed that nearly all proponents suggest to have a configurable threshold for trigger event 2, if supported. Then, to aligned with trigger event configuration, the threshold is configured per trigger event/report configuration per CC.

Proposal 1.2: On UE-initiated/event-driven beam reporting, regarding Event-2, a threshold value is RRC configured [per BWP/CC] 
· FFS: The threshold value is configured per trigger event or in a CSI report configuration. 
Supported by (23): IDC, NTT DOCOMO, CATT, ZTE, MTK, OPPO, CATT, NEC, CEWiT, vivo, Samsung, Huawei/HiSi, Google, IDC, Fujitsu, Sharp, Nokia, Lenovo, Apple, HONOR, ETRI, CMCC, CEWiT



Table 1-2 Company input for Issue 1
	Company
	Input

	Mod V00
	· Please input your views on proposal 1.1~1.2, if needed.

	Xiaomi
	Considering more current beam(s) in Option -2b & 2c, we suggest to update the main bullet as the following

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).

[Mod]: We only need to provide a general description, ‘… a current beam’

As for Option 1a, we prefer to support it with timer/counter. But the note said the filtering is up to UE complementation, and the FFS said a timer/counter can be defined for filtering. Could FL clarify the meaning of filtering in the FFS?
[Mod]: ‘Filtering’ means that the number of indications within a window is greater than a threshold, like BFD indication. 
2>	if beam failure instance indication has been received from lower layers:
3>	start or restart the beamFailureDetectionTimer;
3>	increment BFI_COUNTER by 1;
3>	if BFI_COUNTER >= beamFailureInstanceMaxCount:
…

As for current beam, we prefer to support both Option 2a and 2b. Option 2b is needed to update the activated TCI states. If not, the TCI state switching latency will be long if the new beam is a non-activated TCI state.

	NTT DOCOMO
	We have one comment on filtering operation.
The following FFS should be a separate bullet because a timer/counter may be needed even if NW-configured filtered L1-RSRP is supported.

Thus, we propose the following update:

Proposal 1.1 (pre-meeting 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: a timer/counter can be defined for filtering the indication for event triggering (analogous to BFD procedure in TS 38.321).
· 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.

[Mod]: Thank you. If you still prefer to consider this feature for option 1b, I can add them for Option 1b accordingly. 


	vivo
	For proposal 1.1, besides the indicated TCI state, we think whether the channels do not follow the indicated TCI state, e.g., PDCCH/PDSCH associated with CORESET#0, are considered in the evaluation of the UE-initiated beam management or not also needs discussion. 
[Mod]: Good point. I guess that we can use Option-2c (explicit manner) for such case, and can be discussed separately.

For proposal 1.2, we are fine.  

	Samsung
	
Proposal 1.1: support in principle. According to our assessment and analysis (also presented in our paper), we believe that among the four events, supporting Event-2 would suffice at least from the beam management perspective. Further expanding the list of events is not well motivated or meaningful.

For the quality metric, we support L1-RSRP. We do not support specifying any filtering operation(s) for RSRP; first of all, it is completely subject to UE’s implementations and transparent to the specification(s); furthermore, we have agreed that the UE-initiated beam reporting is upon the detection of the trigger event, which (or the purpose of specifying such an event) would prevent unnecessary ping-pongs or triggering of the beam reporting.

In addition, a counter or timer for declaring the trigger event detection is not needed for the UEI beam reporting. Applying the counter/timer design for the UEI beam reporting would only increase the overall latency, which has no clear benefit/motivation and is against the WID. Furthermore, if the measurement process is casual, the UE itself can perform the filtering operation(s) over the measurements by implementations.

[Mod]: As a plan for Option1a/1b, we may have online down-selection on Monday.

The new or candidate beams should be those neighboring beams that surround the current serving beam (the indicated TCI state under the unified TCI framework). At least for the new/candidate beams, they should be associated to the indicated TCI state (or provided per TCI state).

Proposal 1.2: fine with the proposal.


	OPPO
	Re proposal 1.1: we are generally supportive of it with Event-2. However we have a few comments on a few details:
· 2nd sub-bullet, regarding the “RS measurement for the current beam”, we do not think we can down-select more from those Alts. First of all, we should not design two methods. Secondly, Option-2a and Option-2b can not be selected at the same time because they conflict to each other.
· 2nd and 3rd sub-bullet: The QCL should be replaced with QCL-TypeD. The UE should not use other QCL to derive RS because this work only target for FR2, which is clearly stated in WID. In FR2, there should be always QCL-TypeD in the TCI state. And given that, the Note-3 shall be removed.
[Mod]: Per my understanding, like BFR/beam report, FR1 should be considered. Then, yeah, we may further consider how to down-selection from Option 2/3 families. 

Re proposal 2: The baseline of threshold should be a L1-RSRP, which shall be clearly included in the proposal.

Proposal 1.2: On UE-initiated/event-driven beam reporting, regarding Event-2, a threshold L1-RSRP value can be RRC configurable per BWP/CC 
· FFS: The threshold value is configured per trigger event or in a CSI report configuration. 

[Mod]: Good point. That may be up to final decision in proposal 1.1. 

	Huawei/HiSilicon
	Proposal 1.1: 

Generally OK except we think the FFS for Option 3a should be removed or changed to the following:
-FFS: ensure that current beam is included in the configured RS set.

There reasons are
1) After beam switch, ‘current beam’ becomes ‘a new beam’ (one of the beams that should still be measured). It is likely that even though a better beam than the current beam has been found, the current beam is still a competitive choice that may become the best beam again in the future. If  QCL RS corresponding to the current beam is precluded from the configured RS set, RRC reconfiguration is needed every time the beam switch occurs.
2) In our view, current beam is the indicated beam. However, by definition, it is also one of the measured beams and should be configured in the same set as the other measured beams. Configuring the current beam somewhere else than the other measured beams only contributes in complicating the whole design.
[Mod]: If my memory serves me, the intention of this FFS is to avoid misunderstanding that current beam is also in the new beam set again (i.e., avoiding RRC reconfiguration). Let’s remove the FFS which is too details. 

As for the Options, we prefer Option 1a. Note that Option 1b in fact defines a new measurement which, strictly speaking, is not supported by the WID. For the current beam, we think Option2a is the correct option as unified TCI framework is assumed in this AI. Regarding new beam, we think Option-3b is too restrictive and 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. Between Option-3a and Option-3c, we prefer Option-3a that is the most inclusive since it allows UE to measure RSs that are not source of one of the configured TCI states. Note that Option-3a may also include all RSs that are source of configured TCI states.

Proposal 1.2: 

OK but we think it is a second level detail of Event-2 that can be postponed after RAN1 decides which events besides Event-2 should be supported, if any. Any event would have a threshold and how to configure the thresholds for different events should have a unified solution.

[Mod]: Yeah, the second level is FFS.

	Spreadtrum
	Proposal 1.1: 
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. 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.
For filtering operation, we have similar comment as Xiaomi and DOCOMO, i.e. the FFS can be a separate bullet. 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 for current beam and new beam monitoring based on the new event definition.
[Mod]: Already updated.

	ZTE
	Proposal 1.1: Support in principle. 
For the second bullet, we fail to see the motivation/necessity of supporting more than one current beam as in Option-2b and Option-2c, it should be clarified first. What if it is supported, how to define the detection of Event-2? E.g., at least one new beam is offset better than one, part of, or all of current beam(s)? Furthermore, the design of signaling content(s) will be messed up. If the above cannot be addressed, we suggest the following updates for avoiding any ambiguity.
· Option-2b (implicit manner): The RS(s) for current beam(s) are is implicitly derived from QCL RS(s) of activated TCI state(s). 
· Option-2c (explicit manner): The RS(s) for current beam(s) are is explicitly configured by RRC or MAC-CE.
[Mod]: Above does not imply that multiple current beam(s) are supported. Please review IDC and proponent’s views. Down-selection or refinement may be done later.  
Proposal 1.2: We tend to agree with the update from OPPO to explicitly capture L1-RSRP additionally, which is consistent with the definition of Event-2.

[Mod]: Good point. That may be up to final decision in proposal 1.1.

	Google
	Proposal 1.1: As mentioned in offline discussion, it is not technically efficient/sufficient to consider only Event 2 for triggering UEI beam report. 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.
We understand FL’s intention to discuss event triggering itself. We would be OK to go forward if below FFS can be added. 

· FFS: The coexistence between BFRQ transmission and UEI beam report

[Mod]: Let’s consider that later separately. 

Regarding RS measurement for new beam, our preference is the RS(s) for new beam(s) are explicitly configured per TCI state (similar to Option-3a, but current wordings for 3a is too broad). Per-TCI configuration for new beam allows UE to measure different candidate RS when using different indicated TCI state, which aligns more with real practice. Option-3b excludes the possibility to find new beam outside activated TCI states. Option-3c is incomplete and unclear. Which configured TCI states to derive new beam? 

Proposal 1.2: Support in principle 



	Panasonic
	Issue 1.1:
The events discussed above share certain design aspects so we think it is good idea to agree on what events RAN1 will support first, then move on to the details. For example, Event 1 and Event 2 would share the same design regarding RS measurement for the current beam. 
Moreover, it seems that Event 1 and event 2 are the most agreeable so we suggest supporting both first.

	MediaTek
	Issue 1.1: Fine with FL’s proposal 1.1 or NTT DOCOMO’s updated proposal. 
Regarding measurement RS determination for current/new beam, we suggest aligning company’s understanding on potential use cases for Event-2 first. If there are multiple use cases, then it is reasonable to support more than one options for different use cases. Especially for implicit manner of current beam determination, we identified that Option-2a and Option-2b can be supported corresponding to the use cases of beam switching and active TCI state list updating.  

[bookmark: OLE_LINK5]Issue 1.2: Support RRC-configured threshold but prefer to deprioritize it until deciding how many events are supported eventually
Firstly, the wording of “a threshold can be RRC configurable” may imply there could be the other way to provide the value of threshold, and it will be better to clearly state that “a threshold value is RRC configured can be RRC configurable”.
[bookmark: OLE_LINK22]Secondly, regarding the FFS point, we agree that the reporting configuration structure should be discussed, but it highly depends on how many events we should consider. Hence, we prefer to discuss it until deciding the supported event(s). 
[Mod]: Okay, although it seems no different. 

	IDC
	Proposal 1.1: Support in principle. 
@ZTE and Google:  Our interpretation is that Option-2a and Option-2b maybe mutually exclusive events to each other, meaning both Option-2a and Option-2b have its own purpose and benefit so that the UE would clearly make the process separated. For example, Option-2a (in combination with Option-3b) is for checking whether the current indicated TCI-state is worse than an activated TCI-state, for better aiding gNB’s decision to send a different TCI field codepoint later (as for beam update). 
Also, Option-2b (in combination with Option-3c) is for aiding gNB’s decision to send a new MAC-CE TCI activation command replacing some activated TCI-states with not-yet activated TCI-states in the RRC configured TCI pool.
So, especially @ZTE, the design of signaling content(s) will not be messed up, as long as we separated later any of Options-2a, 2b, 2c (in combination with a proper one of Options-3a, 3b, 3c) with a clear signaling to be reported to let gNB knows which “sub-”event the UE detected and reported.

@Google, I agree that Option-3b excludes the possibility to find new beam outside activated TCI states, which is intended in combination with Option-2a under the current unified TCI framework. Therefore, we support also another event by Option-2b in combination with [Option-3a or 3c] as a separate event. Both Options-2b and 2c are not requiring extra configurations, since they are working with the current unified TCI framework, as the WID said “assuming the unified TCI”. In general, we think this UEIBM should not have a duplicated functionality as BFR, i.e., UEIBM is a kind of a proactive UE behavior to prevent falling into BFR.

I rather have a question on ‘Per-TCI configuration’ in Option-3a:  Isn’t the current TCI framework based on the concept that “each TCI-state would represent one beam reference”? Since also the current unified TCI framework is working based on each indicated TCI-state (being used for one representative beam), it’s not convincing to change the notion of “per-TCI”. We prefer to keep the notion that each indicated (or activated) TCI-state would representative one beam reference, and when the beam needs to be changed a new TCI-state should be indicated or switched.

@FL, we also support Option 3b, according to the above. (We put it)

[Mod]: Good discussion,

Proposal 1.2: Support.


	Fujitsu
	Proposal 1.1: Support. We support Event-2. Also, we think Event-1 is worth to be considered. When the current beam is not good enough, it is somewhat a kind of urgent case. Therefore, it is important to notify the gNB by performing beam reporting. Based on the report, the gNB can take necessary pre-cautions and steps so that the situation will not become worse.

Proposal 1.2: Support.

	LG
	Proposal 1.1: 

· Support Event-2 but it is beneficial to define multiple events for gNB to know situation of beam quality in detail.  
· We are ok to leave filtering up to UE implementation but in that case gNB cannot judge the reliability of triggered event. In that sense, configuring a time/counter is beneficial. 
· Support option-2a given that serving beam is indicated by TCI field in DCI in unified TCI framework.
· Support option-3a.

	Sharp
	Proposal 1.1: We support the proposal. 
Regarding the filtered RSRP, we prefer Option 1b because the DL Tx beam relies on the UE-initiated beam reporting and the UE-implemented filtering is transparent to the NW. 
Regarding the current beam, we prefer Option 2c. In our view, there are two cases for Even-2: the list update of activated TCI states and beam switching. For the former case, the current beam(s) can be associated with QCL source RSs of the activated TCI states. For the latter case, the current beam can be associated with the QCL source RS of the indicated TCI states. For Option 2c, the explicitly configured RS resource set can include both QCL RSs of activated and indicated TCI states for both cases.
Regarding the new beam(s), likewise, the explicitly configured RS resource set can include both QCL RSs of configured and activated TCI states.
Proposal 1.2: Support.

	Nokia
	Proposal 1.1 
We support option 1.b
We support option 2.a
We support option 3.a

For L1-RSRP, for network scheduling perspective, we believe NW benefits from controlling the filtering values to optimize reporting delay and reporting accuracy. 

But we still think gNB may/may not configure the parameters. If UE is not configuring the filter parameters for UE reporting, L1 filtering can be up to UE implementation. But, if gNB need to mandate to report “non-filtered value” or “a specific parameter”, gNB configures filtering parameters. 

Regarding option 2.a on current beam derived from QCL RS indicated TCI state, using the indicated TCI state is the most straightforward and clear comparison.

Regarding option 3.a on new beam explicitly configured, if the configuration of beams to be monitored by the UE for UE-initiated reports is the same than the ones for the CSI reports e.g. up to 8, 
· Pros: UE can reduce the periodicity (and the search space) 
· Cons: UE does not have the full opportunity to find and report a better suited beam to assist network, as it is limited to the 8 active beams, hence UE cannot detect new beams (not part of active beams already) that may improve performance e.g. against UE impairments.
The UE-initiated reports can give the opportunity to the UE of reporting to network beams (e.g. in case of blockage, rotation, high speed) that were not in the initial pool of RS.

Proposal 1.2
We support it in principle. However, we think the threshold value needs to be updated according to UE speed.

Proposal 1.2: On UE-initiated/event-driven beam reporting, regarding Event-2, a threshold value can be RRC configurable per BWP/CC 
FFS: The threshold value is configured per trigger event or in a CSI report configuration
FFS: whether/how to update threshold values 
[Mod]: Thank you. But, it seems to be answered by first bullet, i.e., RRC. Then, let’s check other companies’ input, before updating the proposal which seems quite stable for now. 


	Lenovo
	Proposal 1.1:  We are general fine with the proposal.
· Regarding the filtering mechanism, we think timer/counter is needed as that for BFD to avoid frequent reporting.
· Regarding the RS measurement for current beam for event-2, both option 2a and option 2b should be supported for different purpose. Option 2a is helpful for the beam switching among the activated TCI states, while option 2b is helpful for the NW to identify new candidate TCI state for activation. 
· The RS measurement for the new beam for Event-2 should be determined based on the output of the RS measurement for current beam. For example, when the RS for current beam is implicitly derived from a QCL RS of indicated TCI state, the RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s). When the RS(s) for current beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s), the RS(s) for new beam(s) are explicitly configured by RRC or derived from QCL RS(s) of configured TCI state(s).

Proposal 1.2: Support. 


	Mod V20
	Update the proposal accordingly and capture some more companies’ preference.

	Ericsson
	Proposal 1.1: 
Why is this one proposal? Couldn’t this be split in 4 parts?
In our view, it is important to understand if we will support more than one event, or if the new design should be restricted to one event, and one event only. We are afraid that an agreement to support “at least event-2” would limit the discussion unnecessarily. Given the strong support for event-1, we propose to support at least event-1 and event-2.

[Mod]: Thank you. I try that by offline, but it does not work for now. A list of companies suggested that only one event is sufficient. Pls review companies views in Issue 2.4. If you really have concerns, I can put E/// into the list of concern companies. Hopefully not.

The second part (on measurement quantity options): the first question to answer is if it is L1-RSRP only or a post-processed version of L1-RSRP. That is critical for the later reporting design. It is less important if it is a timer/counter or a filter.

Assuming we can agree on the first parts of the proposal, we support the subproposal on RS measurement for current beam.
[Mod]: Thank you. Also, hope so. 

Assuming we can agree on the first parts of the proposal, we support the subproposal on RS measurement configuration for new beams
[Mod]: Thank you. Also, hope so. 

Proposal 1.2: OK in principle, but we should remove “per BWP/CC”. How this is configured in detail can be discussed later, and better not have any unnecessary limitations as of now.
[Mod]: Let’s check other companies views firstly, considering that this proposal is quite stable. 


	FUTUREWEI
	Proposal 1.1:
· “current beam” should be clearly defined before event 2 to be supported.
· The note of Option 1a should be removed. It needs to be justified to leave it for UE implementation.
· We have the same view as NTT DOCOMO for FFS part of Option 1a;
[Mod]: For first comment, let’s find a solution of ‘chicken-egg’. Then, for last, yeah, please review the update per Apple’s suggestion. 
Proposal 1.2:
· It should be discussed later as secondary details.

	Apple 
	On Proposal 1: 
· On ‘a’ or ‘the’ current beam, our view is that ‘the’ is more preciese as ‘current beam’ refers to ‘the’ beam associated with ‘indicated’ TCI-state and only single one. Kindly note that there are multiple activated beams but activated beams are not ‘current’ beam for communicaiton, instead of candidate beam for beam switch. On the other hand, if majority companies ok with current wording, we are live with it. 
· On Opt.1a, the current formulation is not so clear for us. On the ‘Note’, it says that filtering is ‘up to UE implementation’. However, there is FFS aspect added for defining filtering like BFD procedure. My reading is that these two bullets are contradict. To address this, we suggest the following change:
	· 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 evaluation (analogous to BFD procedure in TS 38.321).  


The intention is to eliminate the term ‘filtering’ in FFS, as there is no standardized filter based on Note. However, after filtering L1-RSRP by UE implementaiton, like in BFR, a timer can be used to evaluate whether an event is triggered, considering the number of filtered L1-RSRP values against the RRC-configured counter/timer threshold.
· For Opt.1a and 1b, it seems the FFS is common. Is this formulation approciate and precise? 
	· 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
· FFS: a timer/counter can be defined for filtering the indication for event triggering evaluation (analogous to BFD procedure in TS 38.321).  




[Mod]: Great suggestion. Done!

· On removing FFS under Opt.3a,  our view is that exclusing the RS of current beam is strightforward as the opt.3a is intended to identify candiate beam(s) that are offset better than the current beam. The measurement resource of curent beam and that of candiate beam are naturelly exclusive. It is unclear for us why we still need to include RS of current beam into the resource set used for candiate beam identification. Of course, as feature leader said, we can discuss this details after making progress on events. Note that, the RS used for current beam is not necessarily explicit configured, instead of implicit deriving as ‘Opt.2a’
· On FL observtion 2, we updated our preference, i.e., Opt.3C. We believe it is beneitial to support ‘implicit + Explicit’ signal, which provides a imporant tradeoff between signal overhead and network flexiblity.  

Proposal 1.2: Support. 

	ETRI
	We support both proposals.
We support at least Event-2, and fine for other Events. In filtering, we initially thought that it is an implementation and the reporting frequency can be resolved by other means. Also, we prefer explicit RS configurations. The threshold should be configured.
Our preference is updated in the FL observations and removed duplicated ETRIs.
[Mod]: Thank you so much. Sorry for something wrong. Done!


	NEC
	Proposal 1.1: Generally fine with the proposal.
· Regarding the RSRP, Option 1a is our first preference and we are open to have a timer/counter analogous to BFD procedure in TS 38.321
· Regarding RS measurement for the current beam, option 2a is our first preference, and we can also support option 2b.
· Regarding RS measurement for the new beam, support both option 3a (RRC configured), option 3b, and a combination of option 3a and option 3b. 
· Option 3a (explicit configured RS set) can provide a set of candidate beams for UE selection, considering the complexity, the RS set can be a subset of those associated with configured TCI states configured in RRC, or the (sub)set of candidate beams for BFR. Option 3b can serve for case that UE selects/requests another TCI state from the activated TCI states. Considering the semi-static explicit configured set (option 3a) and the dynamic activated TCI states (option 3b), a combination of the two is a flexible and efficient way to provide a candidate beam lists. 
· In addition, even new/current beam is just for discussion, we think the timing for new/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, so we propose to add one FFS sub bullet:
· FFS: timing/slot for new/current beam.  
[Mod]: To be honest, the red part is too detailed, and above may be handled in May or August meeting. But, I will put that in my mind

Proposal 1.2: Support the proposal.
In addition, for different measurement resources (i.e. SSB and CSI-RS), the beamforming gain is different, such as beam of SSB is typically wide and beam of CSI-RS is typically narrow for finer beam sweeping, so for different measurement resources, the threshold for event should also be different.
Proposal 1.2: On UE-initiated/event-driven beam reporting, regarding Event-2, a threshold value can be RRC configurable per BWP/CC 
· FFS: The threshold value is configured per trigger event, per measurement resource type or in a CSI report configuration. 

[Mod]: Let’s keep the current wording as now. Then, of course, some more details may be discussed later. 


	Xiaomi
	For the first sub-bullet, we would like to clarify that the meaning of ‘RSRP is supported as quality metric for Event-2’. Does it mean the quality metric for event triggering, or in beam report or both? In our understanding, a timer/counter can be used in two ways for filtering the L1-RSRP for event triggering. The first way means the number of indications within a window is greater than a threshold, as explained by FL. The second way means the averaged value of L1-RSRP of multiple times in a window is used to trigger the event. So we think Option 1a and Option 1b discuss the quality metric for event triggering, not for beam report. And we support Option 1a with a timer/counter. But for beam report, we think legacy L1-RSRP should be reused.
[Mod]: Of course, for beam report, we think legacy L1-RSRP should be reused. Being agreed last meeting.
 
In order for clarification that the RSRP is used for event triggering but not for content in beam report, it is better to change the wording to 

· At least RSRP is supported as quality metrics used for Event-2 triggering, and then further study and down-select the following options: 

In addition, for FFS in the first sub-bullet, we share same view as apple, it contradicts with the note. It is better to remove ‘for filtering the indication’. Second, we don’t think ‘Filtering’ in the FFS of Option 1b means that the number of indications within a window is greater than a threshold. We think it means the averaged value of L1-RSRP of multiple times will be used to trigger the event. Thus it is better to change the FFS in Option 1b.
· Option 1b: NW-configured filtered RSRP/L1-RSRP
· FFS: a timer/counter can be defined for filtering the indication the calculation of the filtered RSRP/L1-RSRP for event triggering (analogous to BFD procedure in TS 38.321).  

[Mod]: Let’s use Apple’s wording. Please review that. 

[bookmark: _Toc155999820]For Option 2b, we would like to clarify the meaning of the ‘activated TCI state(s)’. we think most companies agree the activated TCI state(s) includes the TCI state(s) activated by ‘6.1.3.47	Unified TCI States Activation/Deactivation MAC CE’. But whether the activated TCI states includes the TCI state activated for CORESET not follow unified TCI state, different company may have different understanding. We prefer to include the TCI state activated for CORESET. 



	CATT
	Proposal 1.1: Support. Prefer to option 1a, 2a and 3a, respectively. 

Regarding the events to be supported, we are open to have more, however, with event-2 is supported (seems agreed), we prefer to preclude event-4, which is redundant to even-2. Event-1 or event-3 is fine (or other valid candidates).

Proposal 1.2: Support.

[Mod]: Got it. Thank you. 


	CMCC
	Proposal 1.1:
Support Option 1b.
We are confused by the note in Option 1a, is it means that the “timer/counter defined for filtering” in FFS is up to UE implementation? 
NW-configured filtered RSRP/L1-RSRP is beneficial to control reporting latency and overhead. When the resource utilization is low, non-filtered RSRP could be configured to ensure the reporting latency, otherwise filtered RSRP could be configured to reduce the resource overhead.

Support Option 2a. 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.

Support Option 3a. The QCL source RS for PDSCH can be only CSI-RS for beam management or TRS, so, it seems only CSI-RS can be used as RSs for new beams for option 3b, which is contradictory with the agreement that support L1-RSRP as a measurement quantity on SSB. 
[Mod]: Good comment. It seems that at least Option3a should be supported. 

Proposal 1.2: support.

	HONOR
	Proposal 1.1: Support.
Regarding L1-RSRP, we are open to discuss about the timer/counter analogous to BFD in 38.321.
Regarding RS measurement for the current beam for Event-2, support 2a and 2b.
Regarding RS measurement for the new beam for Event-2, support 3a and 3b.
We prefer further to study the combination of Option 2 and Option 3. Since the new beam under Event-2 is probably outside of the range of indicated/activated TCI states, RS measurement for the new beam should be associated with a larger range of TCI state(s) than the current beam. Based on this principle, we given our views on the combination:
If the RS for current beam is implicitly derived from a QCL RS of indicated TCI state,
· The RS(s) for new beam(s) are explicitly configured by RRC (e.g., reusing legacy configuration of RS measurement) or MAC-CE, or
· The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s).

If the RS(s) for current beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s), 
· The RS(s) for new beam(s) are explicitly configured by RRC (e.g., reusing legacy configuration of RS measurement) or MAC-CE

Proposal 1.2: Support. In addition, we propose to further study how to apply the threshold at least for beam event 2. For example
Opt1. current beam < threshold, and new beam(s) > threshold
Opt2. new beam(s) > current beam + threshold

[Mod]: Got it. Thank you. 

	CEWiT
	Proposal 1.1: Fine with the proposal. If L1-RSRP filtering is left to UE implementation, it is not clear how the gNB can determine the reliability of the report. Different UEs are likely to send reports with varying levels of reliability.  
Proposal 1.2: Fine with the proposal.

	Mod V34
	Update the proposal accordingly and capture some more companies’ preference.

	Samsung2
	For new beam determination/configuration, we would like to add the following option as a design example:

· Option-3a (explicit manner): The RS(s) for new beam(s) are explicitly configured by RRC (e.g., reusing legacy configuration of RS measurement or in TCI-State) or MAC-CE

To our understanding, a TCI state update (or equivalently, a serving beam update) can also let the UE to measure the associated new beam RS(s), if the new beam RS(s) is provided in the TCI-State.

[Mod]: Okay. Add that. 

	Panasonic
	Issue 1.1:
For the proposal, we do not strongly oppose it. But as mentioned above the events discussed share certain design aspects like events 1 and 2 regarding RS measurement for the current beam, so we think it is good idea to agree on what events RAN1 will support first. Event 1 and event 2 are the most agreeable so we suggest supporting both first. Then this proposal can be broken down into multiple pieces. 
[Mod]: Thank you for being flexible. This is just a first round of 2nd Rel-19 MIMO meeting. Let’s considering to introduce Event-1 or not in the next round. 

	Mod V37
	Update the proposal accordingly and capture one more companies’ preference.

	Qualcomm
	Issue 1.1:
We are generally fine with the proposal, but we have a few comments:
· For the second and third bullets, our understanding is that the pool of beams (e.g., resource setting) is shared between the current and new beams. That is, among a configured resource setting (associated with the UE initiated report setting), a RS for the current beam is, e.g., implicitly (Option-2a) identified, while the others in the resource setting are regarded as new beam candidates (Option-3a). In that sense, we think the previous FFS (FFS: Additional restriction, e.g., excluding current beam from the configured RS set.) under Option 3-a should be resurrected.
· For Option-2a, as we pointed out in our contribution, if we just follow the legacy implicit RS rule in BFR, there can be an ambiguous case where the QCL RS of the current indicated TCI state is not a CSI-RS for BM (agreed in RAN1 #116), but a TRS. Hence, we think we can add an FFS below Option 2a: FFS: details of QCL-based implicit association rules to avoid ambiguity.
[Mod]: I tend to agree with you. But, sorry that there are some companies have concerns about that. From FL perspective, having FFS or not is not a serious issue, and we may further discuss that in the 2nd round.

Issue 1.2: We are fine with the proposal.

	TCL
	Proposal 1.1: Support option 1a, option 2a, and option 3a.

	KDDI
	Issue 1.1: We are fine with the proposal, and we think Event-1 should be supported for quickly beam recovery. 

	Mod-Final
	No update for the proposal and capture one more companies’ preference.




Issue 2 – UL signaling content(s)
Table 2-1 Summary for Issue 2
	#
	Issue
	Companies’ view and Recommended Proposal

	2.1
	#. beam(s) to be reported
	[116] Agreement
On UE-initiated/event-driven beam reporting, regarding signaling content(s), at least support DL RS resource indicator and L1-RSRP 
· FFS: Study and decide whether additional contents can be supported.
· FFS: L1-RSRP format, e.g., absolute and/or differential value.
· Note: Above does not imply to preclude discussion on L1-RSRP filtering.
· The actual reported content depends on the triggering event
· Support of one or multiple events will be discussed separately 


FL note: Regarding L1-RSRP report under Event-2, if supported, we may need to consider the following two critical issues firstly which may be relevant to the final decision on #. beam to be reported and subsequent report format.

Question 1: On UE-initiated/event-driven beam reporting, regarding UL signaling content(s) of L1-RSRP report depending on Event-2, whether measurement results for current beam should be reported?
· Yes: Measurement results for current beam should be reported mandatorily in a report instance. 
· Supported by: Nokia, NTT DOCOMO (configurable), ZTE, xiaomi, vivo, Samsung, Huawei/HiSi, Google, MediaTek, IDC (configurable), Fujutsu (configurable), LG (configurable), Sharp, Nokia, Apple, NEC, CMCC (configurable), Langbo, Ericsson (configurable), Futurewei (Configurable), Panasonic (configurable)
· No: Up to UE implementation (e.g., eventually depending on measurement results)
· Supported by:  OPPO, Spreadtrum, HONOR, CATT


Question 2: On UE-initiated/event-driven beam reporting, regarding UL signaling content(s) of L1-RSRP report depending on Event-2, in a report instance (except for current beam, if agreed to be reported mandatorily),
· Alt1: The measurement quantity (L1-RSRP) of reported beam(s) should satisfy the condition of Event-2.
· Supported by:  Spreadtrum, OPPO, ZTE, Samsung, E/// (at least triggered beam), RUIJIE NETWORKS, Panasonic, Qualcomm (per MAC-CE), NTT DOCOMO, Google, xiaomi, vivo, OPPO, IDC, Fujutsu, LG, Sharp, NEC, Langbo, HONOR, Futurewei, Apple, CMCC, 
· Alt2: The measurement quantity (L1-RSRP) of reported beam(s) does NOT need to satisfy the condition of Event-2.
· Supported by:  MTK, Qualcomm (per UCI), Samsung, Huawei/HiSi, Ericsson, CATT

 
FL note: Based on companies’ input, we have the following offline proposal 
Proposal 2.1: On UE-initiated/event-driven beam reporting, regarding UL signaling content(s) of L1-RSRP report depending on Event-2, the following should be supported
· The criteria of ‘mandatorily reporting the measurement results for current beam’ can be enabled by RRC.
· In a report instance, except for current beam, if reported, reported beam(s) should satisfy the condition of Event-2, i.e., the reported beam(s) should be a threshold value better than a current beam.



	2.2
	Measurement resource for L1-RSRP
	[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. 
· FFS: Semi-persistent CSI-RS and aperiodic CSI-RS.
· FFS: Whether/how to support L1-SINR measurement, assuming legacy RS or RS combination (e.g., CMR only, CMR+ZP/NZP-IMR) for Rel-16 SINR is reused. 
· FFS: Whether/how to specify filtering operation for L1-RSRP.



FL note: Compared with periodic CSI-RS, once semi-persistent/aperiodic CSI-RS is supported for UE-initiated/event-driven beam reporting, I do believe that some additional RAN1 efforts should be paid. Therefore, this meeting, we may need to make a final decision whether semi-persistent CSI-RS and aperiodic CSI-RS should be supported in L1-RSRP measurement. 

On UE-initiated/event-driven beam reporting, for L1-RSRP measurement, whether the following time-domain behavior for CSI-RS should be supported:
· Semi-persistent CSI-RS
· Yes: Huawei/HiSi, Intel, Lenovo, xiaomi, Apple, E///, RUIJIE NETWORKS, Qualcomm, Google, OPPO, ZTE, Google, Fujutsu, Nokia, NEC, Ericsson, Futurewei
· No: Spreadtrum, CATT, NTT DOCOMO, vivo, Samsung, LG, CMCC
· Aperiodic CSI-RS
· Yes: Huawei/HiSi, Intel, E///, RUIJIE NETWORKS, Qualcomm, Fujutsu, Nokia, Apple, NEC  
· No: Spreadtrum, CATT, ETRI, NTT DOCOMO, vivo, Samsung, OPPO, ZTE, Google, MediaTek, LG, Lenovo, CMCC

FL note: Based on companies’ input, let’s try the following compromise solution, i.e., only further support SP-CSI-RS, and then AP-CSI-RS is precluded in such case. 
Proposal 2.2: On UE-initiated/event-driven beam reporting, support semi-persistent CSI-RS for L1-RSRP measurement.
· There is no RAN1 consensus on supporting aperiodic CSI-RS for L1-RSRP measurement.
· Note: in RAN1#116, supporting periodic CSI-RS RS for L1-RSRP measurement on UE-initiated/event-driven beam reporting has already been agreed.

Supported by: Huawei/HiSi, Intel, Lenovo, xiaomi, Apple, E///, RUIJIE NETWORKS, Qualcomm, Google, OPPO, ZTE, Google, Fujutsu, Nokia, NEC, Ericsson, Futurewei, TCL, KKDI, 
Not supported by Samsung, 

@Spreadtrum, CATT, NTT DOCOMO, vivo, LG, CMCC, can you live with the above compromise proposal?



	2.3
	Additional content(s) —— L1-SINR
	[116] Agreement
On UE-initiated/event-driven beam reporting, regarding signaling content(s), at least support DL RS resource indicator and L1-RSRP 
· FFS: Study and decide whether additional contents can be supported.
· FFS: L1-RSRP format, e.g., absolute and/or differential value.
· Note: Above does not imply to preclude discussion on L1-RSRP filtering.
· The actual reported content depends on the triggering event
· Support of one or multiple events will be discussed separately 

[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. 
· FFS: Semi-persistent CSI-RS and aperiodic CSI-RS.
· FFS: Whether/how to support L1-SINR measurement, assuming legacy RS or RS combination (e.g., CMR only, CMR+ZP/NZP-IMR) for Rel-16 SINR is reused. 
· FFS: Whether/how to specify filtering operation for L1-RSRP.


FL note: Based on companies’ input, majority companies seems open/support to introduce L1-SINR for UE-initiated/event-driven beam reporting. Then we may consider that the legacy RS or RS combination (e.g., CMR only, CMR+ZP/NZP-IMR) for Rel-16 SINR is reused as a starting point. 

Proposal 2.3: On UE-initiated/event-driven beam reporting, at least support L1-SINR as a measurement quantity on SSB for intra-cell, and periodic CSI-RS for beam management, assuming legacy RS or RS combination (e.g., CMR only, CMR+ZP/NZP-IMR) for Rel-16 SINR.
· FFS: Report format and trigger event, e.g., Event-2 as in L1-RSRP measurement/report
· FFS: Semi-persistent CSI-RS and aperiodic CSI-RS for channel measurement
· FFS on L1-SINR to identify the best pairs of beams
· FFS discuss if Rel-17 group-based beam report (GBBR) is applicable to sTRP with 2 CSI Resource Sets (S=2)
· Note-1: Measurement results may be contained in the beam report and/or used as quality metric(s) to initiate/trigger the reporting. 
· Note-2: ZP/NZP-IMR, if configured, should have the same time-domain behavior as CMR. 
Supported by: E///, Futurewei, xiaomi, NTT DOCOMO, Qualcomm, ETRI, Spreadtrum, CATT, CMCC, Nokia, Fujitsu, ITRI, ETRI, RUIJIE NETWORKS, Google, Sharp, Nokia, Apple, Langbo, HONOR, Futurewei, NEC, CEWiT, Qualcomm,TCL, KKDI,
Not supported by: Huawei/HiSi, vivo (only CMR-based), Panasonic, OPPO, NEC
Postponed: MediaTek, IDC


	2.4
	Additional content(s) —— Event ID
	[116] Agreement
On UE-initiated/event-driven beam reporting, regarding signaling content(s), at least support DL RS resource indicator and L1-RSRP 
· FFS: Study and decide whether additional contents can be supported.
· FFS: L1-RSRP format, e.g., absolute and/or differential value.
· Note: Above does not imply to preclude discussion on L1-RSRP filtering.
· The actual reported content depends on the triggering event
· Support of one or multiple events will be discussed separately 

FL note: Based on companies’ input, it may be a tough topic but, per numerous companies support, let’s check companies’ attitude and identify whether we can find a way-forward/compromise solution. Any constructive suggestions are welcome.

 
Proposal 2.4: On UE-initiated/event-driven beam reporting, support event related information (e.g., event ID or CSI reporting configuration ID) as an additional content, if more than one trigger events are supported.
· Further study and down-select the following approach 
· Option-1 (one-to-one mapping): One CSI reporting configuration is associated with only one event.
· Option-2 (one-to-multi mapping): One CSI reporting configuration is associated with M≥1 events.
· Further study and down-select the following trigger events 
· Event-1: Quality of the current beam is worse than a certain threshold.
· Event-3: Quality of a new beam is better than a certain threshold. 
· Event-4: Quality of the current beam is worse than a threshold 1, and quality of at least one new beam is better than a threshold 2.
· Event-5 (from [2]): Absolute value of the difference between the quality of the current beam and the quality of at least one new beam is lower than a threshold.
· Event-6 (from[24]): When the current beam is not in the best K configured beams.
Supported by: E///, Spreadtrum, IDC, xiaomi, LG, NEC, Huawei/HiSi, Intel, MTK, CATT, HONOR, NEC, Fujitsu, ITRI, Qualcomm, Google, NTT DOCOMO, LG, Sharp, Lenovo, Apple, Langbo, Futurewei, ETRI, NEC, CEWiT, TCL, KKDI,
Not supported by: OPPO (only one event), Panasonic, vivo (only one event), Samsung (only one event), OPPO, CMCC


	
	
	


Table 2-2 Company input for Issue 2
	Company
	Input

	Mod V00
	· Please input your views on proposal 2.1~2.4, if needed.

	Xiaomi
	Issue 2.1
Question 1: Yes
Question 2: Alt 1. We prefer variable number of reported beams.

	NTT DOCOMO
	For#2.2,
We change our position from No to Yes because we realized it would be beneficial to reduce RS overhead.

For#2.4,
We are OK with proposal 2.4, and prefer Option-2 because it would be beneficial to support various use case for a report.

	vivo
	Issue 2.1
Question 1: Yes, but it can be configurable.
Question 2: Slightly prefer Alt 1. 

Issue 2.2
For UEIBM, we think periodic CSI-RS is sufficient, semi-persistent and aperiodic CSI-RS is not needed.

Proposal 2.3
For L1-SINR-based UEIBM, the legacy RS combination is ambiguous. In the legacy L1-SINR measurement, the RS combination, i.e., CMR+IMR, is explicitly configured by the NW directly. However, whether the RS configuration for the current beam(s) and new beam(s) is provided explicitly or implicitly has not been determined. If provided explicitly, the legacy RS combination configuration could be reused. If provided implicitly, how to determine the IMR corresponds to the implicitly determined CMR needs clarification. However, according to issue 1.1, the majority of the current beam is Option-2a. To simplify L1-SINR measurement for UEIBM, only CMR-based L1-SINR is preferred.  

Proposal 2.4
Prefer Option-1 and only support event-2.
[Mod]: Got it. So, I suggest that you can not support to introduce Event-ID.


	Samsung
	
Issue 2.1:
Q1: Yes
Q2: We think we should decouple the following two design aspects:
(1) condition of Event-2 is satisfied
(2) beams that can be reported in a beam report
For (1), when at least one new beam is identified that satisfies the Event-2 condition, a beam report can be initiated by the UE; for (2), however, it may be subject to the network’s configuration, e.g., the maximum number of beams that can be reported in a beam report same as in legacy (i.e., mandating all the reported new beams to satisfy the Event-2 condition seems not needed and restricted).  

[Mod]: Okay, I suggest that you prefer Alt2 in Q2.

Issue 2.2: SP/AP CSI-RS has no benefit of reducing latency – in fact, quite contrary, SP/AP CSI-RS will limit the overall latency reduction performance of the UE-initiated beam reporting. How fast or how efficient the UE could report – e.g., via UCI as the low-latency medium – would be subject to how the measurement RSs are configured or provided. Hence, we do not support SP/AP CSI-RS for UEI beam reporting as the motivation/benefits cannot be justified.

Proposal 2.3: we are open to discuss but according to the definitions of the events, it seems that L1-RSRP is the most straightforward quality metric.

Proposal 2.4: not support. According to our assessment and analysis (presented in our paper as well), among the four events, only Event-2 is needed at least from the beam management perspective. For instance, for Event-1, if suitable new beam(s) cannot be identified though the beam quality of the current serving beam is worsened to a point (but still, better than the BFD threshold), it provides irrelevant information to the network as (1) the BFR procedure would not be triggered, and (2) the network cannot identify and therefore switch to a new beam. Hence, supporting more than one event would unnecessarily increase design complexity without clear benefits.


	OPPO
	2.1
Question 1:  No
Question 2: Alt1

2.2: Semi-persistent CSI-RS: yes.
      AP CSI-RS: No

Proposal 2.3: do not support.   

Proposal 2.4: We think we should only define one single trigger event.  The formulation of 2.4 seems not right. It looks like the intention of 2.4 is to FFS on other trigger events, instead of proposing something based on non-existing condition. The formulation of current proposal seems to imply that we must support multiple trigger events. As we analyzed in the tdoc, event-1/3/4 do not work technically. And the newly added Event 5: we also see problems, the event-5 basically triggers beam reporting when some beam has similar beam quality as the current beam. That would cause continuous ping-pong effect. For example, when a beamA satisfies event-5, the UE reports beam A to gNB and TCI state switchs to beam A. Then event-5 will meet at once since beam A is current beam now and previous current beam becomes the valid beam that triggers the event-5 because the absolute value of difference between these two beam is still lower than the threshold.


Proposal 2.4: On UE-initiated/event-driven beam reporting, support event related information (e.g., event ID or CSI reporting configuration ID) as an additional content, if more than one trigger events are supported.
· Further study and down-select the following approach 
· Option-1 (one-to-one mapping): One CSI reporting configuration is associated with only one event.
· Option-2 (one-to-multi mapping): One CSI reporting configuration is associated with M≥1 events.
· Further study and down-select if justified the following trigger events 
· Event-1: Quality of the current beam is worse than a certain threshold.
· Event-3: Quality of a new beam is better than a certain threshold. 
· Event-4: Quality of the current beam is worse than a threshold 1, and quality of at least one new beam is better than a threshold 2.
· Event-5 (from [2]): Absolute value of the difference between the quality of the current beam and the quality of at least one new beam is lower than a threshold.
· Further study and down-select (if more than one trigger events are supported) the following approach 
· Option-1 (one-to-one mapping): One CSI reporting configuration is associated with only one event.
· Option-2 (one-to-multi mapping): One CSI reporting configuration is associated with M≥1 events.



	Huawei, Hisilicon
	2.1- Question 1: 

Yes. L1-RSRP of the current beam should be reported. We think if the report is on UCI, the report content can’t be based on UE implementation since gNB would not be able to figure out the size and the content of the report.

2.1- Question 2: 

Alt1. We think among the reported RSRPs corresponding to the current beam and other reported beams, only one absolute RSRP needs to be reported. Other RSRPs should be reported as differential RSRP similar to the legacy CSI report. 

We are not sure what is the intention behind Alt2. Is the intention to report the RSRP of all measured beams? If, ‘yes’, then what is the point of defining Event 2 as “Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam.”? UE should instead be configured with a group of CMRs and all their RSRPs should be reported. No need to define a UE event and UE initiated BM altogether.  

[Mod]: The intention is to say that we have a rule that the report beams should be a threshold better than a current beam, which implies that the number of reported beam(s) may be indicated by UE (i.e., variable size of beam report).

Issue 2.2: 
We think both SP and AP CSI-RS should be supported since gNB can quickly switch on/off the event monitoring without RRC reconfiguration.  Also, as pointed out by some other companies, when Event-1 happens, gNB can trigger SP and AP CSI-RS measurements to monitor Event-2. This can save measurement overhead since UE just need to measure new beam only after Event-1 occurs.


Proposal 2.3: Not support. 

We think L1-SINR is not needed as the measurement of L1-SINR is too restrictive in current spec. In particular, each CMR (i.e., channel measurement resource) is associated with only one IMR (i.e., interference measurement resource) for L1-SINR measurement. However, due to the flexibility of MU scheduling, the possible interference beam that affects the serving beam is not fixed. Since L1-SINR based on a particular IMR is too restrictive and cannot provide any useful information for MU scheduling, it is not necessary to be supported for UE initiated/event driven beam reporting.

Proposal 2.4: Support. 

Between Option-1 and Option-2 we prefer Option 2 which better matches the scenario where multiple events need to be monitored in BWP. 

Among additional Events, we support both Event-1 and Event-5. As discussed in our t-doc R1-2402017, Event-5 means that there is at least one beam whose quality (e.g., L1-RSRP) is close to that of the current beam. There are at least two use cases for this event depending on whether or not the reported new beam (Beam2) and the current serving beam (Beam1) are spatially adjacent. Note that, gNB knows its beams directions and, hence, their relative spatial distance.

1) Event-5 use case 1: Reducing RS overhead/UE measurement effort: If Beam2 and Beam1 are adjacent in the spatial domain, Event-5 implies that the UE is located between these two beams, i.e., it may not be located at the center of main lobe of the current serving Beam1 (See the following figure). In fact, if the UE is located on or around the center of the main lobe of Beam1, the RSRP gap between Beam1 and its adjacent Beam2 is typically very large (e.g., >10dB). If Event-5 is supported, when it triggers a report and the reported new Beam2 is adjacent to the current serving Beam1, it implies that the UE is located between Beam1 and Beam2. In this case, gNB can signal UE to measure one or only a limited number of oversampled beams between Beam1 and Beam2 to try to find a better new beam. This can achieve a similar performance as the conventional oversampled beam measurement which requires UE to measure many oversampled beams that span a large spatial continuum. At the same time, such restricted oversampled beam measurement has much less RS overhead and UE measurement effort since the total number of measured beams would be considerably less than that of the conventional oversampled beam measurement scheme.
[image: ]

2) Event-5 use case 2: Reducing beam switching latency: If the new beam(s) and the current beam are not adjacent, Event-5 implies that the wireless channel between the gNB and the UE contains multiple strong paths. Beams corresponding to different channel paths usually have low correlation. Therefore, the new beam(s) can be adopted as backup beam(s) in the case of blockage or failure of the current beam, as the current beam and the new beam(s) are unlikely to be blocked simultaneously. With the backup beam, beam switching latency can be reduced since the new candidate beam, i.e., the backup beam, is already known even before the current beam fails. When UE reports a beam failure, gNB can directly indicate the backup beam for DL transmission to avoid a long latency to re-obtain the new candidate beam.


	Spreadtrum
	Issue 2.1
Question 1:  No
Question 2: Alt1

Issue 2.2: 
We think at least for current beam measurement, there is no need to support semi-persistent CSI-RS and aperiodic CSI-RS.
For new beam measurement, the periodic RS can be pre-configured for new beam identification and reporting. Or when the UE request indicating the deterioration of the current beam quality is received, SP-/AP-CSI-RS can be activated or triggered for new beam measurement. But it seems that there is no clear requirement and motivation to introduce SP-/AP-CSI-RS for current beam measurement. The periodic RS resource associated with the new event is enough to be configured to monitor the current beam quality.

Proposal 2.3, 2.4: Fine with these proposals.   


	ZTE
	Issue 2.1:
For Q1: Yes, it is needed for gNB to determine the subsequent schedule w.r.t NW-controlled beam management.
For Q2: Support Alt1. 

Issue 2.2:
For SP CSI-RS: Yes, we think at least it is beneficial for resource overhead reduction, due to UEIBR can be semi-persistently scheduled/controlled by gNB, i.e., the UEIBR procedure is enabled to UE once the SP CSI-RS(s) is activated.
For AP CSI-RS: No, we fail to see the necessity on top of the motivation of UEIBR, i.e., latency and/or resource reduction.

Issue 2.3:
For Proposal 2.3: We are open to further discuss, if deemed necessary. Nevertheless, given that a lot of issues left over on top of L1-RSRP-basis, we tend to deprioritize the discussion of L1-SINR-basis at the current stage.
[Mod]: Let’s assume that ZTE is open to this discussion. 

Issue 2.4:
We tend to focus on one trigger-event at first 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.
[Mod]: Fail to understand the preference. If only have one trigger event, ‘event related information’ may not be needed. 


	Google
	Issue 2.1 Question 1: We do not understand how it can be UE implementation. How network can decode the UEI report if network has no idea whether it is reported. 
Issue 2.1 Question 2: Alt1 

Issue 2.2: OK with SP CSI-RS

Proposal 2.3: Support 

Proposal 2.4: Support 


	Panasonic
	Issue 2.1:
Question 1: The option “No” is confusing. We do not think that “No” necessarily means that it is up to UE implementation. 
Question 2: the question wording is also not clear. But nonetheless we think that if event 2 is triggered, this implicitly means that the measurement quantity (L1-RSRP) of reported beam(s) should satisfy the condition of Event-2 (Alt1). The number of reported beams can vary, but the reported beams should all satisfy the triggering condition. 

Issue 2.2:
We prefer to tie this with a specific event. 
· For event 2, we prefer to stick with legacy design and only support periodic CSI-RS. We are also open to discussing SP CSI-RS.
· For event 1, aperiodic CSI-RS can also be supported.
[Mod]: Let’s focus on event 2 firstly. 

Issue 2.3: Proposal 2.3: Not support at the moment. Agree on the RS config issues in section 1 first. 
Issue 2.4: Proposal 2.4: Do not support. Let’s agree on the events first. 


	MediaTek
	Issue 2.1:
Question 1: Yes
Question 2: We should first clarify whether the reporting format can be variable in different reporting instances. Then we further discuss whether to report the satisfied beam only.
Modified question 2: On UE-initiated/event-driven beam reporting, regarding UL signaling content(s) of L1-RSRP report depending on Event-2, 
· [bookmark: OLE_LINK17][bookmark: OLE_LINK19][bookmark: OLE_LINK18]Alt-1: the reporting format can be variable in different reporting instances, according to the number of beam(s) satisfying the condition of the event
· Alt-2: the reporting format is fixed in different reporting instances, regardless of the number of beam(s) satisfying the condition of the event
The concern is that variable reporting content in different reporting instances causes complicated and unreliable beam reporting procedure if UCI-based reporting is agreed. Moreover, additional enhancement is unavoidable. For example, on Option-3 in Proposal 3.1, the first channel should be designed to not only notify that event is triggered but also inform the payload size of the beam reporting. In that case, the consequence of missing the first channel becomes more severe, the NW even cannot perform blind detection on the second channel.
[Mod]: Intention of those questions is to clarify the requirement for beam report, and, if my understanding is correct, the medium/container and subsequent report format should be suitable for the approved requirement, per my understanding. 


Issue 2.2: We are neutral for SP CSI-RS but not support aperiodic CSI-RS

Issue 2.3: Deprioritized until deciding how to determine the measurement RS in Issue 1.1.
[bookmark: OLE_LINK21]We have the same view as vivo. Now, we could have implicit determination of measurement RS for current/new beam. In that case, more discussion is needed about how to determine the measurement RS for interference measurement. 
[Mod]: Got it. 

[bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK24]Issue 2.4: We prefer to first discuss whether to support the event(s) other than Event-2, and then we discuss the reporting configuration structure and whether Event ID or CSI reporting configuration ID is included or not. If there is one single supported event, that is unnecessary to report Event ID or CSI reporting configuration ID. It should be noticed that we may need to introduce multiple events (e.g., Event-2a and Event-2b) corresponding to different use cases for Event-2.



	IDC
	Q1: Yes. Also OK to make it configurable.
Q2: Should support Alt.1 (The measurement quantity (L1-RSRP) of reported beam(s) should satisfy the condition of Event-2), to make the UEIBM feasible.

Issue 2.3: Proposal 2.3: Not urgent. Discussions on L1-SINR can come back later.
Issue 2.4: Proposal 2.4: Support in line with the discussion on Issue 2.1.


	Fujitsu
	Issue 2.1:
Question 1: No, or we are also fine with configurable.
Question 2: Alt 1.
Issue 2.2: We are fine to support SP CSI-RS and aperiodic CSI-RS. We see some values when they are used together with Event-1 as mentioned by companies.
Proposal 2.3: Support
Proposal 2.4: Support

	LG
	Issue 2.1
Q1. Yes (configurable)
Q2. Support Alt 1. 

Issue 2.2
Periodic measurement resource is sufficient. There is no clear motivation for SP/AP CSI-RS.

Proposal 2.4
Support. It is beneficial to define multiple events for gNB to know situation of beam quality in detail.  



	Sharp
	Question 1: Yes.
Question 2: Alt 1.
Issue 2.2: We are open to discuss. For AP CSI-RS, we think at least determination of UL signaling medium/container is unnecessary. However, if a given event is related to CSI-RSs, the NW can immediately trigger the event by using AP CSI-RS.
Proposal 2.3: We are fine with the proposal.
Proposal 2.4: Support. We can support at least Event-1 to recover the beam quickly.

	Nokia
	Proposal 2.1 
Question 1: Yes, the measurement results for current beam should be reported mandatorily to ensure consistency and accurate comparison for best beam.
Question 2: need to be clarified. This seems not relevant when the current beam is reported every time.
[Mod]: The intention is to say that we have a rule that any report beams should be a threshold better than a current beam, which implies that the number of reported beam(s) may be indicated by UE (i.e., variable size of beam report).

Proposal 2.2 
We are open to support both Semi-persistent and aperiodic CSI-RS.

Proposal 2.3 : Support proposal 2.3 in general. 
We support L1-SINR as a measurement quantity analogous to Rel-16. 
L1-SINR should be reported and used as a trigger to the report
L1-SINR is most interesting for RS combination CMR+ZP/NZP-IMR thus enabling to identify beams yielding highest throughput
We additionally propose the following FFS.
FFS on L1-SINR to identify the best pairs of beams
FFS discuss if Rel-17 GBBR is applicable to sTRP with 2 CSI Resource Sets (S=2)
[Mod]: Okay. Captured. Let’s check other companies’ views. By the way, GBBR is an abbreviation for group-based beam report, right?

Proposal 2.4
Regarding to the number of events to be associated with one CSI reporting, we support Option-2: one to multi mapping since this option is the most flexible one. Furthermore, Option-1 is also included under Option-2 since M can be equal 1.

Regarding to other events, we proposed following event which is not captured. 
· Further study and down-select the following trigger events 
· Event-1: Quality of the current beam is worse than a certain threshold.
· Event-3: Quality of a new beam is better than a certain threshold. 
· Event-4: Quality of the current beam is worse than a threshold 1, and quality of at least one new beam is better than a threshold 2.
· Event-5 (from [2]): Absolute value of the difference between the quality of the current beam and the quality of at least one new beam is lower than a threshold
· Event-6 (from[24]): When the current beam is not in the best K configured beams. .
[Mod]: Okay. Captured. 


	Lenovo
	Issue 2.1
Question 1: We think measurement results for current beam does not need to be reported. The wording “Up to UE implementation” is confused. Does it mean the UE can decide whether to report the measurement results by itself?
Question 2: Yes, the measurement quantity (L1-RSRP) of reported beam(s) should satisfy the condition. We cannot understand the logic behind Alt2, does it mean the UE can initiate a beam report even the event condition is not satisfied?
[Mod]: The intention is to say that we have a rule that any report beams should be a threshold better than a current beam, which implies that the number of reported beam(s) may be indicated by UE (i.e., variable size of beam report).

Issue 2.2: 
We fail to see the scenario on the UEI beam report based on aperiodic CSI-RS. We don’t support AP CSI-RS.

Proposal 2.3: We are open to support L1-SINR as the measurement quality. 

Proposal 2.4: Support. Multiple events should be specified for different purpose.

	Mod V20
	Capturing some more companies’ views. Update for proposal or adding new ones will be provided later after having some more input, even though some majority preference seem clear. 

	Ericsson
	Q1: Yes. At least as configurable quantity
Q2: It should be possible to include measurement samples for beams that do not fulfill the triggering condition, but it must be clear which beam triggered the event.
Issue 2.2: At least SP-CSI-RS should be supported. 
Proposal 2.3: Support
Proposal 2.4: Support. We note that we have already agreed to support events based on SSB and CSI-RS, and it must be possible for the NW to determine which RS triggered the event. With multiple events (and multiple measurement quantities) this becomes even more obvious. 

	FUTUREWEI
	Issue 2.1
Question 1: 
· Event 2 means that UE detects a new beam better than the current beam by a threshold, thus it may be sufficient to only report the new beam information for beam switching.  In our view, this mode of reporting can be configured by the NW.
Question 2: 
· We are fine with Alt 1 for lower signalling overhead and more accurate beam information for switching. The motivation of Alt 2 is not clear. 

Issue 2.2
· At least semi-persistent CSI-RS can be supported.

Proposal 2.3
· L1-SINR was already supported in legacy beam measurement report and current standard, we are fine for UE-initiated/event-driven beam reporting to also support reporting the L1- SINR value(s) for the reported periodic CSI-RS resource index(es) or SSB index(es) if configured/enabled.  

Proposal 2.4
· We are open to support more events, but further down selection for other Events (except for Event 2) can be done after the extra functionalities required for beam measurement reporting are discussed and determined.

	Apple 
	Issue 2.1
Q1: Yes. 
Q2: Alt.1. It is unclear why NW needs the results that do not fulfile the triggering condition as it may increase the reporting overhead if variable payload size is supported. 

Issue 2.2
Support at least Semi-persistent CSI-RS and aperiodic CSI-RS. This is also depending on the outcome of reporting procedure. 

Proposal 2.3: Ok. 

Proposal 2.4: Support. 


	ETRI
	We put ETRI in each preference list. 

For question 2 in the issue 2.1, we think that the triggering decision is on L2 and the measurement quantity is on L1, and they are not necessarily the same.

For issue 2.4, multiple events may be supported and Option 2(1-M mapping) can be considered.


	NEC
	Issue 2.1:
· Question 1: Yes. And as both network and UE know the RS for current beam, there is no need of CRI/SSBRI for the current beam in the report. 
· Question 2: Support Alt1. In addition, the range of quantity (L1-RSRP) of reported beam(s) should also be designed well to avoid unnecessary further triggered event. As 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.
Issue 2.2: SP/AP CSI-RS can be used, for example, if they are QCL reference RS contained in activated TCI states which can be used for a fast beam selection among activated TCI states. 

Proposal 2.3: in general OK to have L1-SINR

Proposal 2.4: Fine with the proposal. 


	Xiaomi
	We are confused about the two new FFS. What is the scenario of the best pairs and GBBR for sTRP?
[Mod]: Thanks for your question. Let’s see Nokia’s reply. 

	CATT
	Issue 2.1:

Question 1: No. It is our view that reporting current beam is not mandatory for event-2. It can be optional BTW.

Question 2: If only regarding to the quantity, we prefer to Alt2. Additionally, it is our view that the quantity reported by UE can vary. The value of number of L1-RSRP(s) configured by NW should be a maximum value and UE can report a smaller one. However, the L1-RSRP(s) reported by UE should meet the condition (become a threshold than the current beam) of event-2. We fail to see the necessity of reporting the ones that are even worse.

Issue 2.2: 

We prefer to not support semi-persistent CSI-RS and aperiodic CSI-RS that are configured by the gNB based on legacy CSI reporting framework

Proposal2.3: Support.

Proposal2.4: Open for further discussion.

	CMCC
	Issue 2.1:
Question 1: Yes (configurable)
Question 2: Alt1. Additionally, the maximum reported beams should be configured by network, which is useful for network to determine the maximum payload of UEI reporting and schedule or preconfigure suitable resources.

Issue 2.2: Not support. If the target of UEI is to update the indicated TCI state or the activated TCI state list, only periodic RSs can be configured as source RS of QCL, SP and AP CSI-RS are useless for measurement and reporting.

Proposal 2.3: Support. 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. To solve the concern of IMR configuration for current beam when current beam is implicitly derived, the L1-SINR for current beam can be 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.

Proposal 2.4: Not support.

	Langbo
	Issue 2.1
Question 1: Yes.
Question 2: prefer Alt 1. 

Proposal 2.3: We are fine with L1-SINR as a measurement quantity.  

Proposal 2.4: support.


	HONOR
	Proposal 2.1：
Q1: Yes. It needs NW to determine the beam switch process.
Q2: Support Alt1. Unnecessary report should be avoided to reduce overhead.

Proposal 2.2：Open for further study. But our first preference is to use periodic RS as legacy BFR.

Proposal 2.3：Support. Open to discuss L1-SINR based on Rel-16 enhancements.

Proposal 2.4：
Support one CSI reporting configuration is associated with M≥1 events. Prefer to at least agree on Event 1 (with majority support) and Event 3(similar to BFR).

	CEWiT
	Question 1: We feel that this should be based on the strength of the current beam. For example, if the UE reports top 4 beams following legacy procedure, the current beam may or may not be in the top 4.
Question 2: We feel that the measurement quantity of reported beams does not need to satisfy the condition. We support Alt 2
Issue 2.2: We support both SP CSI-RS and AP CSI-RS
Proposal 2.3: Support

	Mod V34
	For issue 2.1, please review the update proposal per majority companies’ views. 
For issue 2.2, please review the compromise solution: only support SP.

	Samsung2
	Proposal 2.1: do not support. As Event-2 is based a beam quality difference, we think that the serving beam quality should always be included in a beam report; otherwise, if the NW does not configure the serving beam quality to be reported in the beam report, the NW would not know the (reference) serving beam quality, and it may be difficult for the NW to do any meaningful scheduling and beam update.

[Mod]: Let’s check other companies’ views. For now, we have 4 companies not supporting that and 8 companies’ preference of being configurable. Above may NOT be good for you, but, hopefully, can be acceptable. 

Proposal 2.2: we still think supporting periodic CSI-RS is enough for UEI beam reporting.

Proposal 2.4: do not support. We think only one event, i.e., Event-2, is needed for the purpose of initiating beam reporting. As we commented before, we do not see strong justifications for other events, which would only complicate the design.   


	Panasonic
	Issue 2.1:
Question 1: Our proposal is that it is not mandatory but configurable. So the answer is neither Yes nor No according to the wording above.
[Mod]: Good catch. But, I believe your preference is the exact one being proposed.

Issue 2.2:
Proposal 2.2: We cannot support it without tying this proposal to a specific triggering event and in this case Event 2. 
For event 1 when it will be discussed, supporting aperiodic CSI-RS seems reasonable.

Proposal 2.3 and 2.4: Do not support and again we request to add that this proposal is for event 2 triggering. We did not discuss event 1 triggering yet. 


	Mod V37
	No update for the proposal but just capture companies’ preference.
· @Spreadtrum, CATT, NTT DOCOMO, vivo, LG, CMCC, can you live with the compromise proposal in Issue 2.2?

	Qualcomm
	Issue 2.1:
Question1: Our view is that, as in the legacy multi-beam reporting, the number of reported beams (e.g., K) is configured, and as long as the current beam quality is within the top K beams, it would be reported. But we are open for further discussion.
Question 2: We support Alt 2
Issue 2.2: Although we support A-CSI-RS, as well as SP-CSI-RS, we are open for further discussion with Proposal 2.2.
Issue 2.3: we are fine with Proposal 2.3
Issue 2.4: We are fine with Proposal 2.4

	TCL
	Proposal 2.1: Support.
Proposal 2.2: Support.
Proposal 2.3: We think reporting L1-SINR is beneficial. But the complexity of configuration and overhead of measurement resources should be considered.
Proposal 2.4: Support this proposal and prefer Alt 1. In current spec, L3 measurement is one-to-one mapping, that is one report configuration is associated with one event. This is more flexible than one-to-multi mapping.

	KDDI
	Proposal 2.1: Support
Proposal 2.2: OK.
Proposal 2.3: OK.
Proposal 2.4: Support, and we prefer Option-2. We support Event-1. 

	Mod Final
	No update for the proposal but just capture companies’ preference.




Issue 3 – UL signaling medium/container
Table 3-1 Summary for Issue 3
	#
	Issue
	Companies’ view and Recommended Proposal

	3.1
	UL signaling medium/container
	Proposal 3.1 (pre-meeting offline): 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 Assessment: Since more and more companies support the idea of merging Option-2 + Option 3 (scheduling DCI is configurable), let’s try to harmonize that. Per FL perspective, we may have the following harmonized solution for Option2+Option 3 fans. Let’s check companies’ views
Proposal 3.1 (Updated): On beam report transmission procedure for UE-initiated/event-driven beam reporting, down-select the following options:
· 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.
· Option-2+3 (UCI)
· Step-1: UE transmits a first PUCCH (one-bit/multi-bit) pre-notifying/requesting a second UL channel to carry beam report;
· FFS: Request format, e.g., SR or a new UCI type.
· Step-2 (NW-enabled by RRC configuration): UE detects a DCI format to indicate a resource for a second UL channel to transmit the beam report, where the DCI format is assumed as NW response to Step-1.
· Step-3: UE transmits the beam report with the resource on the second UL channel
· If Step-2 is NW-enabled by RRC configuration, the resource is determined from a pre-configured UL resource or scheduled by the DCI format
· Otherwise, the resource is determined from a pre-configured UL resource
· FFS: How to determine the pre-configured resource for the second channel (by RRC configuration, via PN in Step-1, or via the DCI format in Step-2 if enabled)
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· Enabling Step-2 is a basic UE capability.
· The notification in Step-1 is in a separate reporting instance from the beam report in Step-3.
· 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. 


· Option-1 (14): E///, QC, NTT DOCOMO, CATT, Spreadtrum, Lenovo, HW, CMCC, CEWiT, Intel, vivo, HONOR, ITRI, Panasonic, NEC, Langbo
· Concerns: Samsung, LG, Nokia, 
· Option-2+3 (22 + [4]): Samsung, MediaTek, ZTE, NTT DOCOMO, Intel, Apple, OPPO, Nokia, Qualcomm, xiaomi, LG, CATT, Fujitsu, HW (with the support of cross CC report), Google, vivo, Lenovo, Langbo, Panasonic, HONOR, CMCC, IDC, [ETRI, Sharp, NEC, CEWiT,].
· Option-4b (4): LG, IDC, CATT, RUIJIE NETWORKS
· Concerns: NTT DOCOMO, vivo, HW, OPPO, Google, Panasonic


 



Table 3-2 Company input for Issue 3
	Company
	Input

	Mod V00
	Please input your comment/preference to those alternatives on the proposal 3.1, if needed.

	NTT DOCOMO
	For #4.1,
We have three comments on proposal 3.1. 
First, we should delete option-4b because it is clearly contention-based method, and it cannot achieve the requirement.
Second, we think additional step should be included in Option-3. To avoid contention-based method, gNB response for 1st step signal should be needed as in other options. In current proposal, the description is noted, but it should be just response to beam report. Also, if UL resource for beam report is dedicated to a UE, it leads to a waste of UL resources.
Third, for Option-3, even if step 1 is introduced to avoid a waste of UL resource, time gap between step 1 and step 3 (which is updated as below) should be large enough for gNB to reschedule the UL resource for other purposes/UEs. So, it would require the more latency.

Based on the above analysis, we propose the following update:

Proposal 3.1 (pre-meeting offline): 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.
· 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 detects acknowledge information to first PUCCH.
· Step 3: 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
· FFS: the required time gap between Step 1/2 and Step 3.
· 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 beam report each step for all options. 

[Mod]: Per your input, I will assume that you may be flexible for Option3 but ACK information to first PUCCH may be needed, correct? 


	vivo
	Fine with Proposal 3.1.

	Samsung
	For Option-1, we have the following comments:

1. Regarding the first note in Option-1
- UL-SCH resource for transmitting the beam report via MAC CE is not always available (hence the assumption that Step 1 and Step 2 can be skipped cannot be relied on)
- Even if there is available UL-SCH resource(s) for new transmission, it cannot be guaranteed that the beam report MAC CE can always be transmitted via the available UL-SCH resource(s) – MAC CE cannot be segmented so it may not fit into the available UL-SCH resource(s), which would also depend on mapping restrictions of logic channels to PUSCHs.

2. Regarding the second note in Option-1 
- Pre-configured CG PUSCH resources or pre-scheduling (i.e., the gNB schedules a UL grant without detecting a SR) for the UEI report MAC CE would result in large overhead and should be avoided; otherwise, it would be against the objective of the WID
- In addition, the CG PUSCH method has no benefit compared with legacy P/SP-CSI reports, and the pre-scheduling method has no benefit compared with legacy A-CSI reports but with large specification impact for MAC layer

Based on the above, the baseline assumption for Option-1 should be SR based which makes it inevitably the option with the highest latency – one notable aspect is that the SR in Step 1 cannot be triggered if the SR transmission occasion is overlapping with concurrent PUSCH transmissions according to the legacy SR triggering rules, which would result in potentially large and unpredictable waiting time for even transmitting the SR in Step 1. 

Regarding DCM’s comments on Option-3, we do not think an acknowledge information for the first PUCCH is mandatorily needed. The baseline assumption should be dedicated UL resource(s) for each UE, and with Step 1 notification, network can re-allocate the UL resource(s) for other UEs to avoid wasting of UL resource(s).
[Mod]: Good point. Let’s open our mind even though it may be painful. I guess that we may assume that the ACK is optional and up to gNB configuration.


	OPPO
	We support Option-3 and we are also ok to support Option-2 too. Actually, Option-2 and Option-3 can be combined as one complete solution.

[Mod]: Good point. I also observe some suggestion for harmonizing Option-2 and Option-3. 

Re the change on Option -3 proposed by DOCOMO, we cannot agree. Option -3 does not need the new step 2 added by DOCOMO.  

Re Option-4b: we also think it should be removed due to the same reason as mentioned by DOCOMO.

	Huawei, Hisilicon
	Proposal 3.1: support.

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 important to support cross-CC report. Our view about the importance of supporting cross-CC reporting is explained in details R1-2402017 as well as in our comment to Issue 4.1 below.   

[Mod]: Got it.


	Spreadtrum
	Fine with Proposal 3.1 and support Option-1. 
If UCI is used for UL signaling transmission, more spec impacts need to be considered, e.g. new UCI format design, signaling multiplexing, requesting/notifying UL resource, CSI priority, CPU occupation and so on. 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 UL resource occupation is introduced, it is necessary to clarify the latency of this scheme. If the dedicated pre-configured UL resource for UE request/notification or for UE report is used for UL signaling, the resource overhead is increased when the event occurs infrequently. While when the non-dedicated pre-configured UL resource is used, the collision among multiple UEs should be considered, which also increase latency.

	ZTE
	Proposal 3.1: Support.
We prefer Option-3, and we are open with Option-2 as the supplyment for Option-3. For example, when the pre-configured uplink resource is allocated by NW for other usages for the sake of resource efficiency, NW can dynamically schedule a PUSCH for beam reporting.

We share the same views to companies that the update of Option-3 from DOCOMO is quite unclear and we do not agree with it. As elaborated in our tdoc, it can be found that: (1) Depends on the type of the second channel (i.e., PUSCH), the probability of beam reporting collision could be negligible based on gNB scheduling manner; (2) According to our assessment of (2), the time gap is not needed then. Nonetheless, it is worth noting that the time gap between the first PUCCH and the second channel can be lower to OFDM-symbol level due to Step-1 and Step-2 can be performed in the same slot. In this sense, the latency of UEIBR can be significantly reduced when compared to Option-2.

[Mod]: Is that possible for going with OPPO’s suggestion. The ACK may be configurable and optional.


	Google
	Proposal 3.1: We suggest removing Option-4b. If not dedicated for UEI beam report, does it mean collision with other UCI report of the UE or collision with other UEs is possible? What is the solution? We agree with DCM’s comment on adding Step 2 in Option-3. Otherwise, what if the first PUCCH is missing at gNB side? 
[Mod]: For Option-4b, let’s see some more input. Then, adding ACK may be a possible way but what’s the difference between the updated one and Option-2? 


	Panasonic
	Proposal 3.1: Requires further discussion. 

Option-1 (MAC-CE)
The legacy SR mechanism might need to be modified given that beam reporting has a more critical nature so we prefer to keep it general at this point and use a generic “scheduling request” terminology and add an “FFS: Request format, e.g., SR or a new UCI type,” similar to option 2. 
[Mod]: Considering that the option for MAC-CE is stable for long time, let’s see whether we may have some similar comments from others. 

Option-3/Option 4B
The merit of Option-3 and option 4b is not clear and we are open for discussion. However, we support to also discuss another option:
· Option-5 UCI in pre-configured resource dedicated for UEI beam report.


	MediaTek
	Support both Option-2 and Option-3. 
Additionally, we think the combination of Option-2 and Option-3 can be considered. In the case, Option-2 can be regarded as a fallback mechanism if the UE cannot transmit on the second channel, and the scheduling DCI in Option-2 can be regard as the NW response addressing the concern of missing of the first channel in Option-3.
[Mod]: Good point. 


	IDC
	Regarding Option-3, especially @Samsung (and ZTE):  As you mentioned “with Step 1 notification, network can re-allocate the UL resource(s) for other UEs to avoid wasting of UL resource(s)”, isn’t there still a collision probability (e.g., assuming other UEs can also attempt in the same timing)?  Since ZTE also mentioned “the time gap between the first PUCCH and the second channel can be lower to OFDM-symbol level due to Step-1 and Step-2 can be performed in the same slot”, we’re not sure how this is possible if not considering a collision handling rule.  No other UE can attempt this on a same resource?, i.e., UE-dedicated resources only (then overhead concerns)?  
At least, to address the overhead concerns, we believe the second channel should be configured as shared among multiple UEs (by expecting rare chances for UEIBR) and the UE should receive an acknowledgement (confirmation) from the gNB for stopping re-transmission of UEIBR.  If the confirmation (ACK) is not received, the UE can re-transmit the UEIBR, which is one way of collision handling to be included.
Regarding the ACK, we agree with DOCOMO with the following update on the last Note:
· Note: Whether UE receives acknowledge information with response to beam report each step for all options. 
[Mod]: If my understanding is correct, the above update from DOCOMO is made while ACK is added as a new step for Option-3. 

In our opinion, we think anyway we need to consider some degree of contention-resolution scheme to cope with any collision case, which is a kind of cost that is inevitable for such drastically reducing the latency via UEIBM. In that sense, Option-3 may be fine if Step 1 (in Option-3) can be optional (as a configurable step) and a fallback contention-based scheme checking within a configured maximum duration is backed-up just to cope with a worst-case scenario which we expect rarely occurs.

Option-5 suggested by Panasonic is also OK, along with the fallback contention-based scheme when no pre-configured resource is found within a configured max duration upon trigger-event occurred.

	Fujitsu
	Proposal 3.1: support. It is preferred to support Option-2 and/or Option-3. 
If performing down-selection between Option-2 and Option-3, the effort and workload required to handling the issue of missing beam report (the second channel) at the gNB side may be also taken into account. For example, for Option-2, the gNB may just trigger the beam report again without specifying additional gNB response; however, for Opition-3, it may need to specify additional gNB response which is additional work compared with Option-2. 

	LG
	Proposal 3.1
Option 1 should be deprioritized since it has no technical benefit in terms of latency/overhead compared to legacy BFR. In addition, it will have quite a big impact on RAN2 specification, not only for MAC-CE design but also for event definition and SR procedure design. It should be noted that normal MAC-CE cannot trigger SR in current TS38.321 except for a few exceptional cases such as SR triggered by BFR MAC-CE. Given that TU allocation for RAN2 is very small for this WI (only 0.5 TU for entire WI from June 24), it is undesirable to support MAC-CE option.

	Sharp
	Proposal 3.1: Support. We prefer Option 3 that has less latency than Option 1/2.

	Nokia
	We support Option 2, and also fine with Option 3. Option 2 is better for UE overhead reduction perspective, while Option 3 is providing latency reduction over option 2. 
For Option 3, when gNB does not configure the second channel, Option 2 is supported by default. 
gNB can configure either options according to use case.
 [Mod]: Good point. Let’s see whether your mentioned approach can be assumed as a compromise one. 


	Lenovo
	Proposal 3.1: 
Firstly, we think both MAC CE and UCI based scheme should be supported. 
[Mod]: Have to say that it may be too aggressive ^ ^ I guess that, in fact, we only can support one of them: MAC-CE vs UCI. But for UCI, it may be have a harmonized one. 

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

Re Option-2, the resources for UCI report are 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 lower, but some latency may be introduced.

Re Option-3, two things need to be clarified. The first one is whether the resources for notification in step-1 are 1-to-1 mapped with resources for UCI report in step-2?  The other one 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 V20
	Per companies’ inputs, more and more companies mentioned that Option 2 and Option 3 may be harmonized together, and the DCI format to schedule a second channel in Option-2 can be assumed as ACK (which Option-1 proponent expect to have as a compromise). Any comments on the above harmonized approach are welcome. 

	Ericsson
	We think that we should separate the discussion on container (MAC CE vs UCI) from the discussion of method to get UL resources (resource request (option 1,2)/resource indication (3) /direct usage (4b)). These issues are decoupled. 

We could consider supporting more than one UL resource request method, providing that the container is flexible enough.

As we see it, the choice of UCI vs MAC CE does not depend on how the UE is provided resources to transmit the report. Other factors are relevant to consider for this choice: flexibility and reliability.

	FUTUREWEI
	We are fine with Proposal 3.1 in principle. Before the down selection for the different options, which advantageous aspects of the options are really required for beam reporting container design need to be firstly discussed and determined.

	Apple 
	Proposal 3.1: Support. Prefer Opt.2 and Opt.3. 
In general, we do not think contention-based transmission for 2nd channel is feasible as it increases the latency, which is one of design goal/advantage of UE-initiated beam report over existing NW-initiated beam reporting. 



	ETRI
	We support the proposal 3.1. Our comments were made in the previous email discussion. We pefer Option-2 because its resources are used efficiently and additional delay due to gNB intervention can be minimal since it is not scheduling data. Also, we feel that the essence of Option 3 is a two step solution without gNB intervention.

	NEC
	We prefer to support both UCI based and MAC CE based reporting, UCI based reporting should be supported which can reduce more latency, and MAC CE based reporting can also be supported as a complementary based on BFR procedure, and. 
And among the options for UCI based reporting, we support option 3. In addition, the quality of new beam(s) is well measured 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.
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.

	Xiaomi
	Support both Opt 2 an Opt 3.

	CATT
	Proposal 3.1: 
It is our view that the first question is “Do we support MAC-CE based or UCI based solutions or both?” Discussion on the detailed designs for the options is obviously related to the answer to the question while we should make a consensus based on the outcomes of the proposal 3.1.
[Mod]: Supporting both MAC-CE and UCI seems too aggressive. Even though it is painful, we have to make down-selection. 

Regarding the proposal and the alternatives, we support it and prefer to option 4-b. We hold the similar view as IDC as the contention may not be the sole issue for option-4b only. While the one-step reporting for option4-b has advantage in terms of latency over other options. It is our view that latency is the first-priority issue of this AI thus, at least such a reporting scheme (notification with content to indicate gNB that it is UEIBM) cannot be precluded at this stage. Nevertheless, we are open to combine the options to see if we can come up with a better solution.

Besides, we prefer to not include an ACK (or other responses design) as the step 2 for option 3 (if it becomes the final solution). Again, latency is the main concern from us. It is our view that gNB response is even not required for this AI.
[Mod]: Please review the new option2+3 which seems satisfy what you suggested. Step-2 is optional/configurable by gNB. 


	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. 

	Langbo
	We prefer option-1, option-2 and option-3. 

	HONOR
	Support. Prefer to focus on Option 1 and Option 2 as legacy BFR. 

For Option 1 and Option 2, we have the following comments:
Option 1: To reduce report latency, the new transmission of PUSCH is a first dynamic PUSCH or CG PUSCH after the triggering event.
Option 2: 
· The first UL channel may be associated with a specific triggering event and/or report config ID for beam report in Step 1.
The beam report should correspond to the associated triggering event and/or report config ID for a beam report requested in the first channel in Step 2.

	CEWiT
	Fine with Proposal 3.1. Support option 1 and option 3.

	Mod V35
	Since more and more companies support the idea of merging Option-2 + Option 3 (scheduling DCI is configurable), let’s try to harmonize that. Please review the updated proposal.
· @ ETRI, Sharp, HONOR, Panasonic, CMCC, NEC, CEWiT, IDC, considering that you support one of option 2 and 3, please check whether the harmonized one is okay for you or not?
 

	Samsung2
	
We support the new Option-2+Option-3 (UCI) proposal as long as Step-2 can be configurable by NW via RRC. We think that the new proposal is a good way forward, and it can deal with various design aspects/issues related to the UCI design. Having the scheduling DCI configurable is also beneficial to reduce latency and/or overhead for different deployment scenarios, and accommodate different NW’s requirements.

[Mod]: Thank you for being flexible. Good comments!


	Panasonic
	We have the following comments regarding proposal 3.1:
· First, we think this should be tied to a triggering event, in our case event 2. Event 1 is not discussed yet.
[Mod]: From the FL perspective, approved medium approach(es) should NOT be event-specific (like event-1 is for MAC-CE and event-2 for UCI, too bad!). Assuming Event-1 is approved in addition, I do NOT observe why it is difficult to have a unique medium regardless of going with MAC-CE or UCI.   
· A clarification question: Why are only two stage solutions (request to transmit followed by transmission) being considered? One shot transmission via UCI in pre-configured resource dedicated for UEI beam report should also be discussed because it can reduce latency. 
[Mod]: It is because that the pre-configured resource is just a candidate for potential UL transmission, and then the first channel is to notify the existence of the second channel transmission, which is essential for gNB to indicate re-Tx of UCI once false detected in Step-3, regardless of UL MU/SU. 
· We have a concern regarding Option 4b. 

	Mod V37
	No update for the proposal but just add companies’ preference. Then, for accelerating the Monday online, just check companies’ attitude:
· @ ETRI, Sharp, HONOR, CMCC, NEC, CEWiT, IDC, considering that you support one of option 2 and 3, please check whether the harmonized Option 2+3 is okay for you or not?

	Qualcomm
	We are generally fine with Proposal 3.1, but we think the last part “down-select the following options” is unclear. Is it intended to urge selection of only one option? If so, we don’t think it’s necessary at this early stage.

	TCL
	Proposal 3.1: Support option 2+3 without step-2.



Issue 4 – Other procedure(s) as required
Table 4-1 Summary for Issue 4
	#
	Issue
	Companies’ view and Recommended Proposal

	4.1
	Cross-carrier UE initiated beam report
	FL note: On other procedures as required for UE-initiated/event-driven beam reporting, companies are encouraged to provide views on the following topic for cross-carrier report.  

Issue 4.1 (Cross-carrier UE initiated beam report): Cross-cell beam reporting, e.g., beam reporting transmission of a FR2 cell on a FR1 cell, should be supported to ensure the reliability and reduce the latency of UE initiated/event driven beam reporting.
· At least support cell ID as a part of report content
· The legacy CSI report configuration framework is considered as a starting point

Supported by: HW, Spreadtrum, E///, NTT DOCOMO, Google, IDC, vivo, ZTE, HONOR
Not Supported by: OPPO, Fujitsu/xiaomi (cell Id may not be needed), NEC
Deprioritized by: Samsung,  


	4.2
	Storing the QCL properties of the SSB (e.g., per-sync)
	FL note: On other procedures as required for UE-initiated/event-driven beam reporting, companies are encouraged to provide views on the following topic for cross-carrier report.  

[bookmark: _Toc159245006][bookmark: _Ref158024872][bookmark: _Toc47708506]Issue 4.2 (Activation-latency reduction): After sending a UE-initiated beam report, the UE could store the QCL properties of the SSB associated with the reference signal reported in the beam report. 
· Support: MTK (or introduce 1-bit indication), E///, HONOR, NTT DOCOMO, KDDI
· Not support:
· Deprioritized/Postponed by: Samsung, ZTE, Apple




Table 4-2 Company input for Issue 4
	Company
	Input

	Mod V00
	· Please input your comment/preference to Issue 4.1/4.2, if needed.

	NTT DOCOMO
	For #4.2,
We support it in principle.

	vivo
	Issue 4.1
We are fine to discuss it. For MAC CE-based reporting, i.e., Option-1, cross-carrier UE-initiated beam report is naturally supported. While for UCI-based reporting, some enhancement may need to be introduced, such as adding CC index to the report content.
[Mod]: Makes sense. I guess that proponent companies may have the similar ideas. 

Issue 4.2
We are fine to discuss it. It may be beneficial to reduce TCI state activation latency, but requires extra UE capability. Explicit indication may not be needed


	Samsung
	
We are open to discuss other procedure(s) as required as long as the other procedure(s) is within the WID and well justified. But as of now, these issues should be deprioritized – can be revisited after more pressing issues including those presented in Issues 1 – 3 are settled.


	OPPO
	Re 4.1: we do not support the proposal 4.1
The issue of “cross-carrier beam reporting” does not exist actually. Take an example, gNB configure the beam reporting for CC#1 and the PUCCH used to carry the beam reporting can only be in PCell or the PUCCH-SCell where the PUCCH resource is configured. So naturally, the beam reporting for CC#1 in sent in PCell or PUCCH-Scell.  So the intention of 4.1 can already be supported back in Rel-15
Furthermore, including CC ID in beam reporting content is totally unnecessary. In all current specs from rel-15 to rel-18, CSI/beam reporting of different CCs transmitted in PUCCH resource in PCell are well supported and none of the CSI/beam report content need CC ID.
[Mod]: Please review Huawei’s following reply. 

Re 4.2:  This needs more discussion, including the specification of activated TCI state/ known/unknown TCI state in RAN4.  The intention of the issue is understood. However, much more details need discussion and consideration before we can make conclusion. For example, this issue is not unique to UE-initiated beam reporting and all the legacy beam reporting has the same issue.  We would suggest to discuss this general issue for the whole beam management, instead of limiting to UE-initiated beam reporting.  

	Huawei, HiSilicon
	Issue 4.1: We think it is very important to support cross-CC report (eg, similar to Scell BFR) due to the following two reasons (further explanations provided in R1-2402017):
1) Improving the beam reporting reliability: UE-initiated/event-driven beam reporting is usually performed when the quality of the current beam is not good enough. For example, in Event-1, the quality of the current beam is lower than a threshold. In such situation, beam reporting via current beam may fail due to a bad quality of the current beam. In this case, it is better to transmit beam reporting via another CC, e.g., a FR1 CC, to ensure the reliability of beam reporting. Note that, such principle has already been adopted in Rel-16 SCell BFR and Rel-17 mTRP BFR and has a straightforward design.
2) Reducing beam reporting latency: UE needs to send a first UL message on a configured PUCCH resource to request an UL resource for the report or to notify gNB about the configured resource that it uses to send the report. On a FR2 cell, configured PUCCH resources for different UEs are TDMed as gNB needs to loop its Rx beam to receive the UL transmissions of different UEs. In turn, on a FR1 cell, configured PUCCH resources for different UEs can be FDMed since gNB can use an omnidirectional Rx beam. Therefore, due to the availability of FDMed PUCCH resources, there tends to be less latency in FR1 between the time that the event triggers the report to the time that the first UL message can be sent. A similar observation can be made for the actual report as the configured/dynamically scheduled resources for different UEs need to be TDMed in FR2 while these resources may be FDMed in FR1. Therefore, to reduce the overall latency of UE-initiated/event-driven beam reporting, it makes sense to send the report on a FR1 cell even if the measurements are conducted on a FR2 cell.
Issue 4.2: This feature could be useful and we are open to further discuss it. In case it is supported, a UE capability should be defined for it. 


	Spreadtrum
	Issue 4.1, we are fine to discuss this issue. Similar to the Rel-16 SCell BFR, the cell index can also be reported together with the event indication for the gNB to know on which cell the event occurs.

	ZTE
	Issue 4.1:
Fine to support, and we suggest to take the legacy CSI report configuration framework as the starting point due to cross-carrier beam reporting was already support by the legacy and also it obeys the statement in WID that to leverage (as much as possible) legacy CSI measurement and reporting configuration framework. 

Issue 4.1 (Cross-carrier UE initiated beam report): Cross-cell beam reporting, e.g., beam reporting transmission of a FR2 cell on a FR1 cell, should be supported to ensure the reliability and reduce the latency of UE initiated/event driven beam reporting.
· At least support cell ID as a part of report content
· The legacy CSI report configuration framework is considered as a starting point
[Mod]: Okay. It is based on WID objectives. 
We are open to include cell ID in the report content, but we think it might depend on the configuration framework of UEIBR. According to the legacy CSI framework, carrier indication can be indicated to support RS measurement and reporting are on different cells. Hence, the similar indication can be reused to handle the case of cross-cell beam reporting. In addition, it is related to the uplink resource configuration for beam reporting. if the uplink resource is pre-configured per report configuration or per cell, the cell ID is not needed. Only when beam reports corresponding to different cells can be on the same uplink resource, the cell ID is necessary.


Issue 4.2:
We tend to postpone this discussion till the above main issues 1-3 are solved productively. Besides, it should be noticed that there is a parallel discussion in Rel-19 package for RRM measurement latency reduction, the cross-discussions among WGs should be avoided.


	MediaTek
	[bookmark: OLE_LINK44][bookmark: OLE_LINK43]Issue 4.1: We are okay to discuss this. Additionally, we identified that reporting of CSI reporting configuration ID is also necessary if multiple reporting configurations associated with events share the same uplink resource. But we are fine to discuss this after we has clearer view on reporting configuration structure. 

[bookmark: OLE_LINK63][bookmark: OLE_LINK64]Issue 4.2: We agree with companies’ comment on that UE capability is required. For better clarification, we suggest adding a Note of “It is subject to UE capability”. In addition, in our view, Issue 4.2 for activation latency enhancement is irrelevant to RRM “measurement” latency reduction, which is to enhance requirement for measurement before reporting, but we focus on the latency from the procedure after reporting.

	IDC
	For #4.1 (Cross-carrier UE initiated beam report),
We support it in principle. Our position is updated the table.

	Fujitsu
	Issue 4.1: We are open to discuss. However, reporting cell ID may not be the only solution. It may depend on the CSI report configuration framework. For example, as mentioned by OPPO, the legacy CSI framework supports this functionality but not using the method of reporting cell ID. Therefore, it may be discussed when more design details on CSI report configuration are clear.
Issue 4.2: It can be further discussed. 

	Nokia
	Issue 4.1: We are open to discuss, we can discuss after making progress on the fundamental topics.
Issue 4.2: Need further clarification.

	Mod V20
	Update the proposal accordingly and capture some more companies’ preference.

	Ericsson
	We are ok in principle with these proposals. Like vivo noticed, with a MAC CE container, cross-CC reporting is solved automatically, whereas with UCI, additional efforts are needed, especially with different numerologies.

The details can be solved later once the overall solution has been clarified. We do not see the need to mention “legacy CSI report configuration framework” – it is not even clear what it means. 

	FUTUREWEI
	Issue 4.1:
· We are open to further discussion for UCI based crossing carrier beam reporting. Note that MAC CE based BFRQ with crossing carrier transmission is already supported in current standard, it is beneficial to support similar feature in UE-initiated/event-driven beam management.
Issue 4.2:
· The overall procedure for beam application and its potential latency reduction should be firstly discussed, not just the issue of whether storing the QCL properties. 

	Apple
	Issue 4.1: Open to discuss. 
Issue 4.2: We share view from Samsung that TCI-state update aspect should be deproritized. Strickly following the WID, it is even arguable whether in the scope or not. We can open to discuss after making progress on the core parts of this UE initiated beam management objective. 

	NEC
	Issue 4.1: Fine with the proposal. We see the intention for cross-carrier beam reporting. And what’s to be included in the report can be further discussed when other details (e.g., how RS configuration and report configuration are provided) settled. Besides cell ID, CSI-ReportConfigID can also be a candidate, if reusing legacy CSI configuration.
Issue 4.2: Open to discuss.

	Xiaomi
	Issue 4.1: we think the CSI reportconfigID can be reused to indicate the cell ID implicitly.

	CATT
	Issue 4.1&Issue 4.2: Open to discuss.

	HONOR
	Issue 4.1: Support. Like legacy Scell BFR, cell ID can be included in MAC CE. We are open to study further details.
Issue 4.2: Support. We are agree with the views from MediaTek, optimizing on the application latency after beam report.

	Mod V34
	Capture some more companies’ preference.

	Mod V37
	No update

	KDDI
	Issue 4.2: We support. 


5. Proposals for Monday Online Discussion

Proposal 3.1 (Offline): On beam report transmission procedure for UE-initiated/event-driven beam reporting, down-select the following options:
· 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.
· Option-2+3 (UCI)
· Step-1: UE transmits a first PUCCH (one-bit/multi-bit) pre-notifying/requesting a second UL channel to carry beam report;
· FFS: Request format, e.g., SR or a new UCI type.
· Step-2 (NW-enabled by RRC configuration): UE detects a DCI format to indicate a resource for a second UL channel to transmit the beam report, where the DCI format is assumed as NW response to Step-1.
· Step-3: UE transmits the beam report with the resource on the second UL channel
· If Step-2 is NW-enabled by RRC configuration, the resource is determined from a pre-configured UL resource or scheduled by the DCI format
· Otherwise, the resource is determined from a pre-configured UL resource
· FFS: How to determine the pre-configured resource for the second channel (by RRC configuration, via PN in Step-1, or via the DCI format in Step-2 if enabled)
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· Enabling Step-2 is a basic UE capability.
· The notification in Step-1 is in a separate reporting instance from the beam report in Step-3.
· 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. 


· Option-1 (14): E///, QC, NTT DOCOMO, CATT, Spreadtrum, Lenovo, HW, CMCC, CEWiT, Intel, vivo, HONOR, ITRI, Panasonic, NEC, Langbo
· Concerns: Samsung, LG, Nokia, 
· Option-2+3 (22 + [4]): Samsung, MediaTek, ZTE, NTT DOCOMO, Intel, Apple, OPPO, Nokia, Qualcomm, xiaomi, LG, CATT, Fujitsu, HW (with the support of cross CC report), Google, vivo, Lenovo, Langbo, Panasonic, HONOR, CMCC, IDC, [ETRI, Sharp, NEC, CEWiT,].
· Option-4b (4): LG, IDC, CATT, RUIJIE NETWORKS
· Concerns: NTT DOCOMO, vivo, HW, OPPO, Google, Panasonic


Rel-19 MIMO WID for UEI BM
	2. Specify enhancement to facilitate UE-initiated/event-driven beam management for reducing overhead and/or latency, assuming the unified TCI while leveraging (as much as possible) legacy CSI measurement and reporting configuration frameworks, targeting FR2 and sTRP with intra- and inter-cell beam management
a. UL signaling content(s) (and procedure(s) as required) for UE-initiated/event-driven beam reporting facilitating fast beam switching 
b. UL signaling medium/container considering the UE-initiated/event-driven nature of the UL transmission, designed primarily for the purpose of beam reporting



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 a 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,
· Option 1b: NW-configured filtered RSRP/L1-RSRP
· FFS: a timer/counter can be defined for event triggering evaluation (analogous to BFD procedure in TS 38.321).  
· 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 in TCI-State) or MAC-CE
· Option-3b (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s).
· Option-3c (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of configured TCI state(s).
· 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.

Supported by (29): 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, Futurewei, CEWiT, KDDI, ETRI, NEC, HONOR, Panasonic

FL note: Per pre-meeting offline discussion [1] and companies’ tdoc input, regarding trigger event, the following is observed:
· Event-1 (13): E///, QC, Xiaomi, Sharp, Apple, Fujitsu, Huawei/Hisi, Intel, KDDI, Sony, Google, Sharp, Panasonic, Spreadtrum
· Event-2 (28): 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, Futurewei, CEWiT, KDDI, ETRI, Panasonic, 
· Event-3 (3): LG, QC, E///, Spreadtrum
· Event-4 (3): QC, Google, NTT DOCOMO, Spreadtrum
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) (18): SS (no timer/counter), OPPO, ZTE, LG, NTT DOCOMO, QC, vivo, Lenovo (w. timer/counter), Intel (w. timer/counter, 2nd priority), ETRI, Nokia, Futurewei, Spreadtrum (w. timer/counter), Panasonic (w. timer/counter), Xiaomi(w. timer/counter), Huawei/HiSi, Apple (w.timer/counter), TCL
· Option 1b (NW-configured filtered RSRP/L1-RSRP) (6): E///, Intel (1st priority), CEWiT, NTT DOCOMO, Nokia, CMCC (w. timer/counter)

Proposal 1.2 (offline): On UE-initiated/event-driven beam reporting, regarding Event-2, a threshold value is RRC configured [per BWP/CC] 
· FFS: The threshold value is configured per trigger event or in a CSI report configuration. 

[bookmark: _GoBack]Supported by (23): IDC, NTT DOCOMO, CATT, ZTE, MTK, OPPO, CATT, NEC, CEWiT, vivo, Samsung, Huawei/HiSi, Google, IDC, Fujitsu, Sharp, Nokia, Lenovo, Apple, HONOR, ETRI, CMCC, CEWiT

Proposal 2.2 (offline): On UE-initiated/event-driven beam reporting, support semi-persistent CSI-RS for L1-RSRP measurement.
· There is no RAN1 consensus on supporting aperiodic CSI-RS for L1-RSRP measurement.
· Note: in RAN1#116, supporting periodic CSI-RS RS for L1-RSRP measurement on UE-initiated/event-driven beam reporting has already been agreed.

Supported by (19): Huawei/HiSi, Intel, Lenovo, xiaomi, Apple, E///, RUIJIE NETWORKS, Qualcomm, Google, OPPO, ZTE, Google, Fujutsu, Nokia, NEC, Ericsson, Futurewei, TCL, KKDI, 
Not supported by (1): Samsung
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