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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:
	· [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-bis outcome, the following issues are prioritized for this meeting:
	
	Issue
	Topics

	1
	Trigger-event detection
	RS configuration for current/new beams for Event-2, e.g., left-over issue for current beam, and down-selection from option 3a~3c for new beam. 

	2
	
	Clarify usage for candidate Event 1, Event3 ~ Event 9, and then down-selection from the candidate events. 

	3
	
	Left-over for quality metrics, e.g., further introducing timer, counter or filter coefficient, and network control procedure.

	4
	UL signaling content(s)
	Down-selection from L1-RSRP report format candidates, including whether/how to report current beam.

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

	6
	UL signaling medium/container
	Payload of first channel (one-bit vs multi-bit) for Mode-A and Mode-B

	7
	
	Details on Step-2&3 in Mode-A, e.g., DCI format, second channel

	8
	
	Details on Step-2 in Mode-B, e.g., second channel

	9
	Other procedure as required
	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

	ASUSTeK
	Denny Huang
	Denny_Huang@asus.com

	CATT
	Jiayi Yang
	yangjiayi@catt.cn

	CEWiT
	Pardh
	pardhasarathy.j@cewit.org.in

	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

	FUTUREWEI
	Weimin Xiao
	weimin.xiao@futurewei.com

	FUTUREWEI
	Zhigang Rong
	zrong@futurewei.com

	Google
	Alex Liou
	alexliou@google.com

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

	Huawei/HiSilicon
	Fanbo
	asen.fanbo@huawei.com

	HONOR
	Guozeng Zheng
	zhengguozeng@honor.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

	NEC
	Peng GUAN
	guan_peng@nec.cn

	NEC
	Yukai GAO
	gao_yukai@nec.cn

	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

	Ruijie Networks
	Ke Zhong
	zhongke@ruijie.com.cn

	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

	vivo
	Rakesh Tamrakar
	rakesh@vivo.com

	Xiaomi
	Mingju LI
	limingju@xiaomi.com

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

	TCL
	Kai Liu
	kliu3@tcl.com

	
	
	




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

	1.1
	RS config. for current beam for Event-2
	[116b] Agreement
On UE-initiated/event-driven beam reporting, regarding Event-2, ‘current beam’ is a beam corresponding to the indicated TCI state.
· Regarding RS measurement for the current beam for Event-2, Option-2a is supported:
· Option-2a (implicit manner): The RS for current beam is implicitly derived from a QCL RS of indicated TCI state.
· FFS: The RS for current beam can be either the QCL RS in the indicated TCI state or the SSB which is QCLed with the QCL RS in the indicated TCI state.
· FFS: Option-2c (explicit manner): The RS for current beam is explicitly configured by RRC or MAC-CE.
· Note: SSB or CSI-RS can be configured


FL Assessment: Regarding RS measurement for current beam, considering that a list of companies has concerns on supporting Option-2c, let’s focus on option-2a. Per companies input, RRC may be used to do the scheme selection, and then we may have a note of clarifying that it should be the same RS type for RS measurement for current beam and new beam.

Proposal 1.1: Regarding RS measurement for the current beam for Event 2, for Option-2a, support the both schemes as follows. 
· Scheme-1: RS for current beam is the QCL RS in the indicated TCI state
· Note: The RS is at least periodic CSI-RS for BM (as agreed in RAN1#116)
· Scheme-2: the RS for current beam is the SSB which is QCLed with the QCL RS in the indicated TCI state.
· Enabling one of either Scheme-1 or Scheme-2 is selected by NW.
· FFS: The above selection is via an explicit RRC parameter or an implicit manner, e.g., if the RS(s) for new beam are CSI-RS, Scheme-1 is enabled; otherwise, Scheme-2 is enabled.
· Note: Enabling of either Scheme-1 or Scheme-2 should ensure the same RS type for RS measurement for current beam and new beam.
· The above QCL RS is the RS w.r.t. QCL-TypeD, if there are two QCL RSs in the indicated TCI state. 

Supported by (29): MediaTek, Ericsson, Samsung, ZTE, CEWiT, OPPO, IDC, Huawei/Hisi, ETRI, Nokia, Spreadtrum, CATT, Sharp, Apple, Fujitsu, KDDI, Intel, FW, NTT DOCOMO, Lenovo, Xiaomi (without RRC), Qualcomm, LG, vivo, HONOR, CMCC, NICT, ASUSTeK, Transsion, Panasonic, TCL 
Not supported by (0): 

FL Note: Regarding the scenario that the gNB still prefer to use CSI-RS for current beam measurement when there is ‘TRS w.r.t. QCL-Type-A+D’ in the indicated TCI state, we may further study the following case: 

Proposal 1.1B: Regarding RS measurement for the current beam for Event 2, for Option-2a, besides for scheme-1 and scheme-2, further study the following for handling the case that CSI-RS still can be used for current beam measurement when there is ‘TRS w.r.t. QCL-Type-A+D’ in the indicated TCI state. 
· (from QC) Introducing additional scheme: the RS for current beam can be a CSI-RS for beam management derived from the QCL RS in the indicated TCI state;
· (from MTK) Further support TRS as measurement RS of current beam for determining L1-RSRP 
· (from HW) Introducing additional scheme: The RS for current beam is explicitly configured by RRC or MAC-CE (Option-2C in RAN1 116b agreement).


	1.2
	RS config. for new beams for Event-2
	[116b] Agreement
On UE-initiated/event-driven beam reporting, regarding trigger-event detection for beam reporting, at least support Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam.
· At least L1-RSRP is supported as quality metrics used for Event-2 
· FFS: How the L1-RSRP is used to determine the triggering event (e.g. timer, counter, filter coefficient)
· FFS: Whether the network controls how the L1-RSRP is used to determine the triggering event 
· Regarding RS measurement for the new beam for Event-2, down-select one or more of the following:
· Option-3a (explicit manner): The RS(s) for new beam(s) are explicitly configured by RRC (e.g., reusing legacy configuration of RS measurement or in TCI-State) or MAC-CE
· Option-3b (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s).
· Option-3c (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of configured TCI state(s).
· Note-1: ‘New/current beam’ is for discussion purpose. 
· Note-2: Other trigger events/quality metrics (e.g., L1-SINR) are not precluded.
· Note-3: For above implicit manner(s), if there are two QCL RSs in a TCI state, the measurement RS is derived from RS w.r.t. QCL-TypeD, if applicable.

FL observation: 
· [bookmark: OLE_LINK46]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, New H3C, KDDI, 
· Option 3b (implicit-activated): NEC, Apple, IDC, Lenovo, HONOR
· Not supported by: HW, CMCC, FW
· Option 3c (implicit-configured): IDC/ MTK (non-activated), E///, KDDI,  
· Not supported by: Apple

FL Assessment: Regarding RS measurement for the new beam, we have the similar observation as last meeting discussion. For now, we may at least support option-3a, and then others can be further FFS. 

Proposal 1.2: Regarding RS measurement for the new beam for Event 2, at least Option-3a is supported
· Option-3a (explicit manner): The RS(s) for new beam(s) are explicitly configured by RRC (e.g., reusing legacy configuration of RS measurement or in TCI-State) or MAC-CE
· FFS: Option-3b/3c

Supported by (27): Ericsson (RRC), Samsung, ZTE, CEWiT, vivo, OPPO, IDC, Huawei/Hisi, ETRI, LG, Nokia, Spreadtrum, CATT, NEC (MAC-CE), Sharp, Apple(3a+3b), CMCC, Fujitsu, KDDI, Intel (MAC-CE), FW, NTT DOCOMO, Lenovo (3a+3b), Xiaomi(3a+3b), Panasonic, Intel (MAC-CE), HONOR, NICT, ASUSTeK, Transsion
Not supported by (2):  MediaTek (3c), IDC (3b)


	1.3
	Candidate Event 1, Event3 ~ Event 9
	[116b] Agreement 
On UE-initiated/event-driven beam reporting, further study the following trigger events: 
· Event-1: Quality of the current beam is worse than a certain threshold.
· Event-3: Quality of a new beam is better than a certain threshold. 
· Event-4: Quality of the current beam is worse than a threshold 1, and quality of at least one new beam is better than a threshold 2.
· Event-5: Absolute value of the difference between the quality of the current beam and the quality of at least one new beam is lower than a threshold.
· Event-6: When the current beam is not in the best K>1 beams (out of configured beams for measurement and reporting).
· Event-7a: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the RS derived from the activated TCI state with the worst quality.
· Event-7b: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the RS derived from the activated TCI state with the best quality.
· Event-8: Quality of M>1 new beams, such as L1-RSRP, become a threshold value better than the current beam.
· Event-9: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the configured reference RS (can be SSB or CSI-RS).

FL Note: In general, we should avoid redundant designs and only maintain an essential set of events with clear use cases and benefits. Therefore, for this Fukuoka meeting, we should clarify usage for candidate Event 1, Event3 ~ Event 9, and then down-selection from the candidate events with necessary refinement, if needed. At least, we may need to identify some popular events (with majority companies support) for possible down-selection in the subsequent August meeting.  

Q1.3: Please share your preference or strong concerns on above candidate event(s). 
· For your preferred events, please describe their potential usages and whether/how to co-exist with the event 2 or other UE initiated procedure (like BFR). 

FL observation: Per companies input, there is the following observation on above candidate events:
· Event-1: FW, Huawei/HiSi, Apple, E///, Nokia, QC, Intel, Spreadtrum, Lenovo, CATT, Panasonic, Sony, Fujitsu, Sharp, NTT DOCOMO, ITRI, KDDI, Google, Xiaomi, NEC, Transsion, NICT, Transsion,
· Event-3: E///, Nokia, QC, Spreadtrum (open), Lenovo, CATT, Honor, Transsion,
· Event-4: QC, Spreadtrum (open), Lenovo, Honor, Google, Transsion,
· Event-5: Huawei/HiSi,
· Event-6: Nokia, Lenovo, 
· Event-7a: FW, MediaTek, E///, ZTE(?), IDC, LG(?), Sharp, NTT DOCOMO, ASUSTeK, CEWiT, KDDI, Xiaomi, NEC
· Event-7b: MediaTek, ZTE(?), LG (n-th best quality), Honor, Sharp, ASUSTeK, KDDI, NEC
· Event-8: ASUSTeK,
· Event-9: Huawei/HiSi, ASUSTeK,
· No more other events: OPPO, vivo, Samsung, CMCC


	1.4
	Quality metrics for event-2
	[116b] Agreement 
On UE-initiated/event-driven beam reporting, regarding trigger-event detection for beam reporting, at least support Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam.
· At least L1-RSRP is supported as quality metrics used for Event-2 
· FFS: How the L1-RSRP is used to determine the triggering event (e.g. timer, counter, filter coefficient)
· FFS: Whether the network controls how the L1-RSRP is used to determine the triggering event 
· Regarding RS measurement for the new beam for Event-2, down-select one or more of the following:
· Option-3a (explicit manner): The RS(s) for new beam(s) are explicitly configured by RRC (e.g., reusing legacy configuration of RS measurement or in TCI-State) or MAC-CE
· Option-3b (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s).
· Option-3c (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of configured TCI state(s).
· Note-1: ‘New/current beam’ is for discussion purpose. 
· Note-2: Other trigger events/quality metrics (e.g., L1-SINR) are not precluded.
· Note-3: For above implicit manner(s), if there are two QCL RSs in a TCI state, the measurement RS is derived from RS w.r.t. QCL-TypeD, if applicable.

FL Note: Considering Option-1 has majority companies support (NW vendors and some UE vendors), let’s try to make progress on Option-1 but with the corresponding UE capability signaling. Please review version-2, and, hopefully, it can be workable.

Proposal 1.4 (version-1): Regarding the triggering event determination for Event 2, further study the following options in RAN1#117:
· Option-1: Introducing timer and counter for determining the triggering event
· For instance, if, within a time window (e.g., by a timer), the number of Event-2 instance indication is greater than or equal to an IndicationMaxCount threshold, UE initiated beam report depending on Event-2 is initiated.
· Note (for clarification): Event-2 instance indication is that L1-RSRP of at least one new beam becomes a threshold value better than the current beam (e.g., by a counter)
· Option-2: Introducing filter coefficients for filtering the quality metric L1-RSRP. 
· Option-3: Do not introduce any timer(s), counter(s) and filter coefficient(s) for determining the triggering event.
· Note (for clarification): Once L1-RSRP of at least one new beam becomes a threshold value better than the current beam, UE initiated beam report depending on Event-2 is initiated.
· Option-4: When at least one same new beam that satisfies the Event-2 condition is identified a number of times within a time period, UE initiated beam report depending on Event-2 is initiated. 

FL observation: Per companies input, there is the following observation on above candidate events:
· Option-1 (timer + counter): Huawei/HiSi, Apple, Spreadtrum, ZTE, CMCC, LG, NEC, Honor, xiaomi, NTT DOCOMO, Ericsson, Panasonic, Qualcomm (the timer/counter may be disabled with subjective to UE capability), Lenovo, HONOR, NICT, ASUSTeK, Transsion, TCL
· Option-2 (filtering-operation): E/// (NW-configurable), Nokia, Sharp, NTT DOCOMO, CEWiT, Lenovo 
· Option-3 (No timer/counter/filtering): MediaTek, vivo (up to UE), Samsung, OPPO (Up to UE), RUIJIE NETWORKS, FW, 
· Option-4: Samsung, 

@all, please focus on the following version-2 as a compromise.

Proposal 1.4 (version-2): Regarding the triggering event determination for Event 2, Option-1 is supported:
· Option-1: Introducing timer and counter for determining the triggering event
· For instance, if, within a time window (e.g., by a timer), the number of Event-2 instance indication(s) for a same new beam is greater than or equal to an IndicationMaxCount threshold, UE initiated beam report depending on Event-2 is initiated.
· Note (for clarification): Event-2 instance indication for a new beam is determined if the L1-RSRP of at least one the new beam becomes a threshold value better than the current beam (e.g., by a counter)
· Whether the above timer and counter can be enabled is subjective to UE capability.  

Supported by: xiaomi, MediaTek, Samsung(?) 



Table 1-2 Company input for Issue 1
	Company
	Input

	Mod V00
	· No update for above proposals per round#0 summary. Please review the option-4 in proposal 1.4 (version-1). 

	Xiaomi
	As for the Option 4 in proposal 1.4, we think it is a special case of Option 1 and we prefer Option 1 for more general. 

	MediaTek
	Our preference is still Option-3. In addition, we share the same view as Xiaomi to refine the Option-1 instead of adding Option-4. If majority prefer Option-1 to have counter and timer for triggering evaluation, the timer/counter evaluation should be the per-beam application, and a UE capability is needed to disable the timer and counter. Hence, we suggest updating the Option-1 in either vesion-1 or version-2 as follows:

· Option-1: Introducing timer and counter for determining the triggering event
· For instance, if, within a time window (e.g., by a timer), the number of Event-2 instance indication(s) for a same new beam is greater than or equal to an IndicationMaxCount threshold, UE initiated beam report of Event-2 is triggered for the new beam.
· [bookmark: OLE_LINK12]Note (for clarification): An Event-2 instance indication for a new beam is determined if the L1-RSRP of the new beam becomes a threshold value better than the current beam (e.g., by a counter)
· [bookmark: OLE_LINK14]Whether the above timer and counter can be enabled is subject to UE capability.  


	Mod V04
	Per companies input, I tend to agree that Option-4 can be assumed as a specific case of Option-1. But, for now, let’s keep the original option-1 in the version-1. Let’s focus on version-2! 

	ZTE
	Proposal 1.1: We are supportive the updates from round-1. Regarding how to enable scheme-1 or scheme-2 by NW, we’d like to clarify the necessity of explicit RRC manner to our understanding. Although it is stated that RS type for RS measurement of current beam and new beam should be the same in the note, it can be possible that UE wrongly measures CSI-RS of current but SSB of new beam, or vice versa. To avoid this, explicit RRC manner can be better to strictly guarantee this criterion on top of the implicit manner.

Proposal 1.2: As we and companies mentioned in round-1, given that MAC CE based indication/update should be the next step after RRC configuration, at least it should be treated as FFS.
Proposal 1.2: Regarding RS measurement for the new beam for Event 2, at least Option-3a is supported
· Option-3a (explicit manner): The RS(s) for new beam(s) are explicitly configured by RRC (e.g., reusing legacy configuration of RS measurement or in TCI-State) or MAC-CE
· FFS: Whether to support MAC CE based indication/update of RS(s) for new beams.
· FFS: Option-3b/3c


Q1.3: For the usage/motivation of Event-7 that asked by FL in round-1, we’d like to clarify that it is mainly used for the update of activation TCI state(s) to reach out the appropriate trade-off between reducing both resource overhead and reporting latency of UEIBR, it was also echoed by companies in round-1. By comparison, Event-2 is used for the update of indicated TCI state.
· Event-7: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the RS derived from the activated TCI state with the M-th best/worst quality.

Proposal 1.4: Note that Option-4 is to ensure that quality metrics for event-2 should be applied per new beam rather than among multiple new beams within a timer and counter, it is valid to us due to the motivation of this discussion is to avoid frequent but unnecessary UEIBR. Consequently, we are supportive of the newly updated Option-1 by FL.

	Nokia
	
For Proposal 1-4, timer/counter and filtering have different usecase. 
Time/counter is to avoid unnecessary reporting while filtering is to avoid inaccurate reporting. 
Now, for BFD, timer is useful, because gNB should manage the failure situation. In correct reporting may cause incorrect gNB operation of beam failure handing. 
But, for beam reporting, gNB has enough flexibility for the action with respect to unnecessary reporting, anyway gNB is not required for doing action for the UE report. At least for event-2, timer/counter is less important than filtering. 
We can consider time/counter for event-1/3. 
To obtain accurate RSPR measurements for different network deployment and applications, NW-controlled filtering is important.


	Intel
	We think new Option 4 in proposal 1.4 can be part of Option-1

	New H3C
	Fine with proposal 1.4

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




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

	2.1
	L1-RSRP report format —— The report of current beam
	[117] Agreement 
On UE-initiated/event-driven beam reporting, regarding UL signaling content(s) of L1-RSRP report depending on Event-2, in a report instance, at least Option-3 is supported
· Option-3: N ≥ 1 beam(s) are reported in the report instance,  
· At least one of N reported beam(s) should satisfy the condition of Event-2
· N is configured by gNB
· FFS: candidate value of ‘N’.  
· FFS: RRC can enable or disable whether current beam is always reported in addition to the N beams 
· FFS: Option-1/1a/1b/2.  
· Above applies at least for the single CC case


FL Observation-2: For current beam report, we have the following observation. 
· Yes: Measurement results for current beam should be reported mandatorily in a report instance. 
· Supported by: Nokia (configurable), NTT DOCOMO (always), ZTE, xiaomi, vivo, Samsung, Huawei/HiSi, Google, MediaTek, IDC (configurable), Fujutsu (configurable), LG (configurable), Sharp, Apple, NEC, CMCC (configurable), Langbo, Ericsson (configurable), Futurewei (Configurable), Panasonic (configurable), OPPO
· No: Up to UE implementation (e.g., eventually depending on measurement results)
· Supported by:  Spreadtrum, HONOR, CATT

FL Assessment: Per offline discussion, the controversial part is whether the current beam can be still included in the RS set for new beam. If the answer is yes, Option-1 is straight-forward outcome; but, if the answer is no, we may need to clarify that in advanced which may be also relevant to the subsequent discussion for RS configuration for new beam. 




Proposal 2.1: On UE-initiated/event-driven beam reporting, regarding L1-RSRP report format Option-3 depending on Event-2, for a report instance where N ≥ 1 beam(s) are reported, the following is supported.
· The N reported beams are selected from the measurement RSs for new beam(s).
· RRC can enable or disable whether current beam is always reported in addition to the N beams
· When enabled by RRC, the current beam is reported and is NOT counted in the N reported beams.
· When disabled by RRC, down-select the following: 
· Option-1: The RS for current beam can be included in the measured RS(s) for new beam
· If included, the current beam may be reported or not in the N reported beams, i.e., up to UE
· Option-2: The RS for current beam can NOT be included in the measured RS(s) for new beam
· Note: the current beam can NOT be reported in the N reported beams.  



	2.2
	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: Per last meeting discussion and companies input, we have the following proposal for L1-SINR study.

Proposal 2.2 (from last meeting): On UE-initiated/event-driven beam reporting, further study 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. 

Not supported by: Huawei, MediaTek, 


	2.3
	Other pending issues
	FL Assessment: Per companies input and previous meeting discussion, further progress on the following pending issues may be difficult for now. 
· Issue 2.A: Whether/how to support semi-persistent CSI-RS and aperiodic CSI-RS (e.g., for event-2 or other events);
· Issue 2.B: To introduce event related information (e.g., event ID or CSI reporting configuration ID) as an additional content;
· Issue 2.C: To support MPE related information or UE capability value index as an additional content;
· …
As a FL recommendation, the corresponding discussion may be postponed till we achieve some progress on their related topics (e.g., introducing additional Events besides for Event-2, etc). If you have any views on moving forward the following issues, please share them accordingly.



Table 2-2 Company input for Issue 2
	Company
	Input

	Mod V00
	· Per online discussion, please review the follow-up proposal on issue 2.1: whether the current beam should be always reported or not. 

	Xiaomi
	First, we prefer to always report the current beam without RRC.  
In addition, as for the Option-1 and Option-2, what is the relationship between report current beam and measured RS(s)? In my understanding, current beam is always not included in the measured RS(s) for new beam. So we suggest the following update. And we prefer Option 2 since Option-1 will make the size of UCI variable, which is not the motivation of the agreed Option 3 with the fixed number of reported new beams.

Proposal 2.1: On UE-initiated/event-driven beam reporting, regarding L1-RSRP report format Option-3 depending on Event-2, for a report instance where N ≥ 1 beam(s) are reported, the following is supported.
· RRC can enable or disable whether current beam is always reported in addition to the N beams
· When enabled by RRC, the current beam is reported and NOT counted in the N reported beams.
· When disabled by RRC, down-select the following: 
· Option-1: The current beam can be included in the measured RS(s) for new beam, and, if included, the current beam may be reported or not in the N reported beams.
· Option-2: The current beam can NOT be included in the measured RS(s) for new beam, and the current beam can NOT be reported in the N reported beams.  
   

	Qualcomm
	Proposal 2.1:
We think it is a good idea to have the design aligned with the Rel-18 LTM CSI configuration (Section 5.2.1.4.2 in 38.214):

· In Rel-18 LTM CSI, if spCellInclusion is configured, one SpCell and nOfReportedCells-1 candidate cell measurements are reported (i.e., the current SpCell measurement is counted in nOfReportedCells)
· If spCellInclusion is not configured, the SpCell measurement may or may not be included in the nOfReportedCells reported cells (when the the current SpCell is configured as an LTM candidate cell)
Thus, we think Option-1 is better aligned with the LTM CSI design, and also the current beam should be counted in the N reported beams, if configured to be always reported.
[Mod]: Counted in or not may not be a big issue. Then, the key issue may be relevant to how to formula this report and report framework in my views. 

	MediaTek
	[bookmark: OLE_LINK16]We think that it is irrelevant to whether the RS set for the new beam(s) includes the RS for the current beam. Even the current beam is included in the RS set for the new beam(s), we still can restrict the UE to not report the current beam by introducing a restriction. The point is that the detail is unclear if always reporting of the current beam is disabled by RRC. In that case, whether reporting of current beam is up to UE decision, or the current beam is not allowed to be reported? From our view, we prefer let UE decide whether to report the current beam, and we suggest updating the proposal as follows:

Proposal 2.1: On UE-initiated/event-driven beam reporting, regarding L1-RSRP report format Option-3 depending on Event-2, for a report instance where N ≥ 1 beam(s) are reported, the following is supported.
· RRC can enable or disable whether current beam is always reported in addition to the N beams
· When enabled by RRC, the current beam is reported and is NOT counted in the N reported beams.
· [bookmark: OLE_LINK7]Note: When disabled by RRC, whether N reported beam(s) consists of the current beam is up to UE.

	Mod V04
	Per companies input, please review the above updated proposal 2.1 and a diagram of clarifying the framework.  

	ZTE
	Proposal 2.1: As per the following table to our understanding, the difference between Option-1 and Option-2 is only in case of the part highlighted in red, where the current beam can NOT be reported even if it is included in the measured RS(s) for new beam. Given that RRC enabling/disabling (i.e., N+1 or N beams reported) should be independent to the measured RS(s) configured for new beam, we think Option-1 should be supported.
	
	Current beam is included in the measured RS(s) for new beam
	Current beam is NOT included in the measured RS(s) for new beam

	RRC enables that current beam is always reported
	Option-1: N+1
Option-2: N+1
	Option-1: N+1
Option-2: N+1

	RRC disables that current beam is always reported
	Option-1: N (w/ or w/o current beam)
Option-2: N (w/o current beam)
	Option-1: N (w/o current beam)
Option-2: N (w/o current beam)




	Nokia
	For proposal 2.1, the new formulation is totally not aligned with the previous discussion.
When disabled, there is no ambiguity. Only discussion point was if enabled, whether to report N beams or N+1 beams. So, let’s do not discuss that way. 
 Propose the following update. 
Proposal 2.1: On UE-initiated/event-driven beam reporting, regarding L1-RSRP report format Option-3 depending on Event-2, for a report instance where N ≥ 1 beam(s) are reported, the following is supported.
· RRC can enable or disable whether current beam is always reported in addition to the N beams
· When enabled by RRC, 
· Option 1: the current beam is NOT counted in the N reported beams. And N+1 beam is reported.
· Option 2:  the current beam is counted in the N reported beams where N>=2. (UE is not expected to be configured with N=1)
· When disabled by RRC, down-select the following: 
· Option-1: The current beam can be included in the measured RS(s) for new beam, and, if included, the current beam may be reported or not in the N reported beams.
· Option-2: The current beam can NOT be included in the measured RS(s) for new beam, and the current beam can NOT be report in the N reported beams.  



	Intel
	We prefer to always enable UE to report the current beam in the beam reporting. 

We can compromise to consider RRC signalling to enable/disable UE to report the current beam. However, in case of disabling, it is more appropriate to support up to UE implementation to report the current beam. We do not see the motivation to always exclude the current beam in the report. If UE determines that the current beam is still useful for gNB to make decision, it can include the current beam in the report. 

We are fine with MTK’s updated proposal 2.1

	New H3C
	Fine with updated proposal 2.1

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



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

	3.1
	Payload of first channel (one-bit vs multi-bit) for Mode-A and Mode-B
	[116b] Agreement
On beam report transmission procedure for UE-initiated/event-driven beam reporting, following modes are supported:
· Mode A (dynamically scheduling UCI by gNB):
· Step 1: UE transmits a first PUCCH (one-bit/multi-bit) to request a resource for a second UL channel to carry beam report
· FFS: Request format, e.g., SR or a new UCI type.
· Step 2: UE detects the DCI format to indicate a resource for a second UL channel to carry beam report. 
· Step 3: Beam report is transmitted in second UL channel.
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· This mode is basic UE capability (i.e. all UE supporting UE-initiated/event-driven beam reporting should support this feature).
· No new DCI format is introduced.
· Mode B (UCI in pre-configured resource(s) for second UL channel):
· Step 1: UE transmits a first PUCCH (one-bit/multi-bit) notifying a second UL channel to carry beam report
· FFS: Notification format, e.g., SR or a new UCI type.
· Step 2: UE transmits the beam report in the second UL channel. 
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· The notification in Step1 is in a separate reporting instance from the beam report in Step 2. 
FFS: Whether UE receives acknowledge information with response to each step for all modes
For above procedures, cross-CC beam reporting is supported for both modes.
· FFS: Details.

FL Observation: There is following observation for one bit vs multi-bit in first channel. 
· One-bit (22): MediaTek, Ericsson, Qualcomm, Samsung, ZTE, CEWiT, OPPO, Huawei/HiSilicon (2nd priority), Nokia, CATT, Spreadtrum, Sharp, Apple, xiaomi, CMCC, Fujitsu, KDDI, Intel, FW, NTT DOCOMO, Lenovo, NICT
· Multi-bit (8): vivo, Huawei/HiSilicon (1st priority), ETRI, CATT (optional), NEC, Sharp (open), Apple, Google, 
· Concerned by: Ericsson, Qualcomm, MediaTek
· Postponed (2): IDC, LG


FL Assessment: As agreed for report format on Monday, the same restriction of ‘above applies at least for the single CC case’ is provided accordingly.  


Proposal 3.1: On beam report transmission procedure for UE-initiated/event-driven beam reporting
· For mode-A, at least support one-bit indication in the first PUCCH channel to request a resource for a second UL channel to carry beam report.
· In such case, a periodic PUCCH resource is configured by dedicated RRC signaling.  
· For mode-B, at least support one-bit indication in the first PUCCH channel to notify a second UL channel to carry beam report.
· In such case, a periodic PUCCH resource is configured by dedicated RRC signaling.  
· FFS: Whether/how to support multi-bit indication in the first PUCCH for mode-A and mode-B.
· Above applies at least for the single CC case.

Supported by (27): MediaTek, Ericsson, Qualcomm, Samsung, ZTE, CEWiT, OPPO, Huawei/HiSilicon, Nokia, Spreadtrum, Sharp, xiaomi, Apple(?), CMCC, Fujitsu, KDDI, Intel, FW, NTT DOCOMO, Lenovo, NICT, Panasonic, CATT, NEC, HONOR, Google, Transsion, NICT, TCL
Not supported/postponed by: vivo, LG, IDC, 


	3.2
	Details on Step-2&3 in Mode-A, e.g., DCI format, second channel
	[116b] Agreement
On beam report transmission procedure for UE-initiated/event-driven beam reporting, following modes are supported:
· Mode A (dynamically scheduling UCI by gNB):
· Step 1: UE transmits a first PUCCH (one-bit/multi-bit) to request a resource for a second UL channel to carry beam report
· FFS: Request format, e.g., SR or a new UCI type.
· Step 2: UE detects the DCI format to indicate a resource for a second UL channel to carry beam report. 
· Step 3: Beam report is transmitted in second UL channel.
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· This mode is basic UE capability (i.e. all UE supporting UE-initiated/event-driven beam reporting should support this feature).
· No new DCI format is introduced.
…

FL Note: Further progress on Step-2&3 in mode-A, e.g., DCI format and second channel, on the top of last meeting progress are definitely needed. After reviewing companies tdoc(s), it seems that majority companies prefer to go with DCI format 0_1/2, i.e., UL-grant DCI, but DCI format 1_1/2 + PUCCH seems another possible solution (the UCI of UEIBR can be multiplexed with the related HARQ [9] as a simplified approach). 

Q3.2: Please share your views on details on step-2&3 in mode-A. For DCI format and second channel type, per companies input, we may have the following two options:
· Option-1: The DCI format in Step-2 comprises UL-grant DCI format, and the second channel in Step-3 is PUSCH
· Option-2: The DCI format in Step-2 comprises DL-grant DCI format, and the second channel in Step-3 is PUCCH
Besides, further discussions on other related issues, like dynamic resource scheduling for second channel, the related CSI report/trigger-state configuration framework, are also encouraged.
· FYI, potential workload(s) on UCI multiplexing, dropping rule, etc. can be considered for subsequent down-selection, but their detailed discussion is postponed till the general procedure for mode-A is clear. 

FL Observation: There is following observation for DCI format and second channel in the mode-A.
· UL-grant DCI + PUSCH: IDC, MediaTek (AP-CSI), FW, Intel, Samsung (AP-CSI), Huawei/HiSi, Ericsson, OPPO, ZTE, QC (using AP-CSI-request), Spreadtrum, vivo (using AP-CSI-request), Lenovo, CATT, CMCC, Panasonic, LG, Fujitsu, xiaomi, NEC, Sharp, NTT DOCOMO, RUIJIE NETWORKS, Nokia, Transsion
· DL-grant DCI + PUCCH: Samsung, 
· Not supported by: OPPO, xiaomi, Huawei, MediaTek.
 

Proposal 3.2 (Version-1): On beam report transmission procedure for UE-initiated/event-driven beam reporting, regarding Mode-A, the DCI format in Step-2 comprises UL-grant DCI format, and the second channel in Step-3 is PUSCH.
· The UL-grant DCI format at least comprises DCI format 0_1/0_2.
· FFS: DCI format 0_3
· FFS: How to trigger the UEI beam report by the UL-grant DCI format, e.g., by reusing “CSI request” field, or a new 1-bit field of indicating the transmission of the UEI beam report.

Supported by: Panasonic, OPPO, xiaomi, Fujitsu, Huawei/HiSilicon, Intel, MediaTek, ZTE, Ericsson, Qualcomm, Spreadtrum, CATT, vivo, Futurewei, LG, HONOR, Google, CMCC, Nokia, Transsion, NTT DOCOMO, Sharp, IDC, 

Proposal 3.2 (Version-2 per SS): On beam report transmission procedure for UE-initiated/event-driven beam reporting, regarding Mode-A, support the both of the following options
· Option-1: the DCI format in Step-2 comprises UL-grant DCI format, and the second channel in Step-3 is PUSCH.
· The UL-grant DCI format at least comprises DCI format 0_1/0_2.
· FFS: DCI format 0_3
· Option-2: the DCI format in Step-2 comprises DL-grant DCI format, and the second channel in Step-3 is PUCCH.
· 1-bit field in the DL-grant DCI format is introduced to indicate the transmission of the UEI beam report
· The PUCCH resource for HARQ-ACK transmission can be reused to carry both the HARQ-ACK and UEI beam report.
· The DL-grant DCI format at least comprises DCI format 1_1/1_2.
· FFS: DCI format 1_3
Supported by: Samsung, Lenovo (open to option-2)


	3.3
	Details on Step-2 in Mode-B, e.g., second channel
	[116b] Agreement
On beam report transmission procedure for UE-initiated/event-driven beam reporting, following modes are supported:
…
· Mode B (UCI in pre-configured resource(s) for second UL channel):
· Step 1: UE transmits a first PUCCH (one-bit/multi-bit) notifying a second UL channel to carry beam report
· FFS: Notification format, e.g., SR or a new UCI type.
· Step 2: UE transmits the beam report in the second UL channel. 
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· The notification in Step1 is in a separate reporting instance from the beam report in Step 2. 
FFS: Whether UE receives acknowledge information with response to each step for all modes
For above procedures, cross-CC beam reporting is supported for both modes.
· FFS: Details.


FL Observation: There is following observation for PUSCH vs PUCCH for second channel in the mode-B.
· PUSCH: Spreadtrum, ZTE, CATT (UL MU-MIMO), Fujitsu, NTT DOCOMO, RUIJIE NETWORKS, Google (CG-PUSCH without UL data), MediaTek
· PUCCH: Ericsson, OPPO, FW, Panasonic, xiaomi, Sharp, MediaTek
· Both PUSCH and PUCCH: IDC, Huawei/HiSi, Nokia, Samsung (PUCCH format 2/3/4 + CG-PUSCH), QC, Intel, Lenovo, CMCC, LG, Transsion Holdings

FL Note: For proposal 3.3, we only focus on a basic procedure of mode-B, and then any multiplexing rules (e.g., PUCCH is piggyback to PUSCH) are NOT involved herein. 

Proposal 3.3: On beam report transmission procedure for UE-initiated/event-driven beam reporting, for regarding Mode-B, the pre-configured resource(s) for the second channel in Step-2 can be either CG-PUSCH or PUCCH.
· FFS: Signaling design for CG-PUSCH (e.g., CG-PUSCH or PUSCH carrying SP-CSI) and PUCCH configuration, e.g., by dedicated RRC signaling
· Note: For a given UE, only one of the two types of resources can be pre-configured for UEIBM report. 

Supported by: Spreadtrum (PUSCH-1st priority), IDC, Huawei/HiSi, Nokia, Samsung, QC, Intel, Lenovo, CMCC, LG, Transsion Holdings, vivo, Sharp, NICT, IDC, QC, TCL
Not supported by: CATT/HONOR (PUSCH-only), NEC/FW (PUCCH-only)



	3.4
	Cross-carrier UE initiated beam report
	[116b] Agreement
On beam report transmission procedure for UE-initiated/event-driven beam reporting, following options are supported:
…
For above procedures, cross-CC beam reporting is supported for both options.
· FFS: Details.

FL note: Before discussing the report content (i.e., a CC id or any other implicit manner), we may need to discuss whether/how the UE initiated beam reports from multiple CCs is in a single report instance (like MAC-CE for SCell-BFR) in Mode-A or Mode-B, which may have strong influence on RS resource/report configuration for UE-initiated beam report in CA (which may be discussed in the next round, e.g., discussing with the RS configuration framework of new/current beam together). 

Q3.4: Please share your understanding on whether/how the UE initiated beam reports whose measured RSs are from respective CCs is in a same report instance (like MAC-CE for SCell-BFR) for Mode-A and Mode-B.




Table 3-2 Company input for Issue 3
	Company
	Input

	Mod V00
	Please input your comment/preference to those proposals and questions on the issue 3.1~3.4, if needed.

	Xiaomi
	Slightly prefer not to support beam reports of multiple CCs in a single report since the payload size it limited for PUCCH.

	Qualcomm
	Q3.4:
In our view, we don’t need to deviate from the legacy design of multi-CC CSI reporting: Multiple CSI Report Settings associated with Resource Settings across different carriers can be configured 1) with overlapping PUCCH occasions, or 2) to be associated with the same triggering state, then multiple CSI reports will be multiplexed and transmitted in a single PUCCH or PUSCH instance. 
For instance, in the UEIBM, multiple UEI report configurations (on the same or across multiple CCs) may share the same first and second UL channels and, if at least one of the UEIBM events is triggered, all associated reports can be multiplexed and transmitted, to keep a fixed UCI size and avoid gNB side blind decoding.




	Mod V04
	No update.

	ZTE
	Proposal 3.1: For the sake of progress, we are fine with the newly added bullet to concentrate on single CC case at the current stage.

Proposal 3.2: Support Version-1. As we elaborated in round-1, A-CSI in PUCCH that scheduled by DL DCI for the case of either CSI report only or HARQ-ACK multiplexed with CSI is a brand-new design, which may require extremely heavy spec efforts but not needed when compared to A-CSI in PUSCH that scheduled by UL DCI. Furthermore, we fail to see the necessity of using a new 1-bit field to indicate the transmission of UEIBR, which deviates from the usage of Mode-A in our understanding.

Proposal 3.3: According to FL’s assessment, we can live with the updates to support PUCCH in addition to PUSCH for Mode-B. 


Proposal 3.4: We tend to agree with QC’s understanding that the measurement from multiple CCs can be carried on one beam report in both legacy CSI reporting and Rel-19 UEIBR.

	Nokia
	Proposal 3.1 : Fine.
Q3.2 and Proposal 3.2 : we support option 1, we prefer to reuse AP-CSI reporting procedure. Version 1 is our preference.
Proposal 3.3: We are fine with the proposal. Selection of PUCCH or PUSCH is upto gNB scheduling according to the UCI size and application.  
 


	New H3C
	Fine with proposal 3.1 and proposal 3,3

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



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

	4.1
	[bookmark: OLE_LINK15]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: OLE_LINK13][bookmark: _Toc159245006][bookmark: _Ref158024872][bookmark: _Toc47708506]Issue 4.1 (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, vivo, Lenovo, FW, 
· Not support:
· Deprioritized/Postponed by: Samsung, ZTE, Apple, OPPO




Table 4-2 Company input for Issue 4
	Company
	Input

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

	Mod V04
	No update

	Nokia
	Request the proponent to explain why this should be specified. (It looks upto implementation)

	
	

	
	

	
	

	
	

	
	





5. Proposals for Tuesday Online Discussion

Proposal 3.1: On beam report transmission procedure for UE-initiated/event-driven beam reporting
· For mode-A, at least support one-bit indication in the first PUCCH channel to request a resource for a second UL channel to carry beam report.
· In such case, a periodic PUCCH resource (with PUCCH format 0/1) is configured by dedicated RRC signaling.  
· For mode-B, at least support one-bit indication in the first PUCCH channel to notify a second UL channel to carry beam report.
· In such case, a periodic PUCCH resource (with PUCCH format 0/1) is configured by dedicated RRC signaling.  
· FFS: Whether/how to support multi-bit indication in the first PUCCH for mode-A and mode-B, e.g., when multi-event(s) are approved.
· FFS: details on the dedicated RRC signaling, e.g., reusing SR configuration.
· Above applies at least for the single CC case.

Supported by (29): MediaTek, Ericsson, Qualcomm, Samsung, ZTE, CEWiT, OPPO, Huawei/HiSilicon, Nokia, Spreadtrum, Sharp, xiaomi, Apple(?), CMCC, Fujitsu, KDDI, Intel, FW, NTT DOCOMO, Lenovo, NICT, Panasonic, CATT, NEC, HONOR, Google, Transsion, NICT, TCL, LG (flexible), IDC (flexible)
Not supported/postponed by (1): vivo  



Proposal 1.1: Regarding RS measurement for the current beam for Event 2, for Option-2a, support the both schemes as follows. 
· Scheme-1: RS for current beam is the QCL RS in the indicated TCI state
· FFS: How to handle the case if only one TRS is configured in the indicated TCI state.
· Scheme-2: the RS for current beam is the SSB which is QCLed with the QCL RS in the indicated TCI state.
· Enabling one of either Scheme-1 or Scheme-2 is selected by NW.
· FFS: The above selection is via an explicit RRC parameter or an implicit manner, e.g., if the RS(s) for new beam are CSI-RS, Scheme-1 is enabled; otherwise, Scheme-2 is enabled.
· Enabling of either Scheme-1 or Scheme-2 should ensure the same RS type for RS measurement for current beam and new beam.
· The above QCL RS is the RS w.r.t. QCL-TypeD, if there are two QCL RSs in the indicated TCI state. 

Supported by (29): MediaTek, Ericsson, Samsung, ZTE, CEWiT, OPPO, IDC, Huawei/Hisi, ETRI, Nokia, Spreadtrum, CATT, Sharp, Apple, Fujitsu, KDDI, Intel, FW, NTT DOCOMO, Lenovo, Xiaomi (without RRC), Qualcomm, LG, vivo, HONOR, CMCC, NICT, ASUSTeK, Transsion, Panasonic, TCL 
Not supported by (0): 



Proposal 1.2: Regarding RS measurement for the new beam for Event 2, at least Option-3a is supported
· Option-3a (explicit manner): The RS(s) for new beam(s) are explicitly configured by RRC (e.g., reusing legacy configuration of RS measurement or in TCI-State) or MAC-CE
· [bookmark: _GoBack]FFS: MAC-CE based solution to update/indicate the RS(s) for new beam(s)
· FFS: Option-3b/3c
· Option-3b: The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s).
· [bookmark: OLE_LINK21][bookmark: OLE_LINK20]Option-3c: The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of TCI state(s) in a configured subset of the legacy RRC-configured TCI state list

Supported by (27): Ericsson (RRC), Samsung, ZTE, CEWiT, vivo, OPPO, IDC, Huawei/Hisi, ETRI, LG, Nokia, Spreadtrum, CATT, NEC (MAC-CE), Sharp, Apple(3a+3b), CMCC, Fujitsu, KDDI, Intel (MAC-CE), FW, NTT DOCOMO, Lenovo (3a+3b), Xiaomi(3a+3b), Panasonic, Intel (MAC-CE), HONOR, NICT, ASUSTeK, Transsion
Not supported by (2):  MediaTek (3c), IDC (3b)




Proposal 2.1: On UE-initiated/event-driven beam reporting, regarding L1-RSRP report format Option-3 depending on Event-2, for a report instance where N ≥ 1 beam(s) are reported, the following is supported.
· The N reported beams are selected from the measurement RSs for new beam(s).
· RRC can enable or disable whether current beam is always reported in addition to the N beams
· When enabled by RRC, the current beam is reported and is NOT counted in the N reported beams.
· When disabled by RRC, down-select the following: 
· Option-1: The RS for current beam can be included in the measured RS(s) for new beam
· If included, the current beam may be reported or not in the N reported beams, i.e., up to UE
· Option-2: The RS for current beam can NOT be included in the measured RS(s) for new beam
· Note: the current beam can NOT be reported in the N reported beams.  

Proposal 3.2 (Version-1): On beam report transmission procedure for UE-initiated/event-driven beam reporting, regarding Mode-A, the DCI format in Step-2 comprises UL-grant DCI format, and the second channel in Step-3 is PUSCH.
· The UL-grant DCI format at least comprises DCI format 0_1/0_2.
· FFS: DCI format 0_3
· FFS: How to trigger the UEI beam report by the UL-grant DCI format, e.g., by reusing “CSI request” field, or a new 1-bit field of indicating the transmission of the UEI beam report.



6. Previous agreements
6.1. RAN1#116-bis
[116b] Agreement
On beam report transmission procedure for UE-initiated/event-driven beam reporting, following modes are supported:
· [bookmark: OLE_LINK25]Mode A (dynamically scheduling UCI by gNB):
· Step 1: UE transmits a first PUCCH (one-bit/multi-bit) to request a resource for a second UL channel to carry beam report
· FFS: Request format, e.g., SR or a new UCI type.
· Step 2: UE detects the DCI format to indicate a resource for a second UL channel to carry beam report. 
· Step 3: Beam report is transmitted in second UL channel.
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· This mode is basic UE capability (i.e. all UE supporting UE-initiated/event-driven beam reporting should support this feature).
· No new DCI format is introduced.
· Mode B (UCI in pre-configured resource(s) for second UL channel):
· Step 1: UE transmits a first PUCCH (one-bit/multi-bit) notifying a second UL channel to carry beam report
· FFS: Notification format, e.g., SR or a new UCI type.
· Step 2: UE transmits the beam report in the second UL channel. 
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· The notification in Step1 is in a separate reporting instance from the beam report in Step 2. 
FFS: Whether UE receives acknowledge information with response to each step for all modes
For above procedures, cross-CC beam reporting is supported for both modes.
· FFS: Details.

[116b] Agreement
On UE-initiated/event-driven beam reporting, regarding trigger-event detection for beam reporting, at least support Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam.
· At least L1-RSRP is supported as quality metrics used for Event-2 
· FFS: How the L1-RSRP is used to determine the triggering event (e.g. timer, counter, filter coefficient)
· FFS: Whether the network controls how the L1-RSRP is used to determine the triggering event 
· Regarding RS measurement for the new beam for Event-2, down-select one or more of the following:
· Option-3a (explicit manner): The RS(s) for new beam(s) are explicitly configured by RRC (e.g., reusing legacy configuration of RS measurement or in TCI-State) or MAC-CE
· Option-3b (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s).
· Option-3c (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of configured TCI state(s).
· Note-1: ‘New/current beam’ is for discussion purpose. 
· Note-2: Other trigger events/quality metrics (e.g., L1-SINR) are not precluded.
· Note-3: For above implicit manner(s), if there are two QCL RSs in a TCI state, the measurement RS is derived from RS w.r.t. QCL-TypeD, if applicable.

[116b] Agreement
On UE-initiated/event-driven beam reporting, regarding Event-2, the threshold value is RRC configured  

[116b] Agreement
On UE-initiated/event-driven beam reporting, regarding Event-2, ‘current beam’ is a beam corresponding to the indicated TCI state.
· Regarding RS measurement for the current beam for Event-2, Option-2a is supported:
· Option-2a (implicit manner): The RS for current beam is implicitly derived from a QCL RS of indicated TCI state.
· FFS: The RS for current beam can be either the QCL RS in the indicated TCI state or the SSB which is QCLed with the QCL RS in the indicated TCI state.
· FFS: Option-2c (explicit manner): The RS for current beam is explicitly configured by RRC or MAC-CE.
· Note: SSB or CSI-RS can be configured

[116b] Agreement
On UE-initiated/event-driven beam reporting, further study the following trigger events: 
· Event-1: Quality of the current beam is worse than a certain threshold.
· Event-3: Quality of a new beam is better than a certain threshold. 
· Event-4: Quality of the current beam is worse than a threshold 1, and quality of at least one new beam is better than a threshold 2.
· Event-5: Absolute value of the difference between the quality of the current beam and the quality of at least one new beam is lower than a threshold.
· Event-6: When the current beam is not in the best K>1 beams (out of configured beams for measurement and reporting).
· Event-7a: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the RS derived from the activated TCI state with the worst quality.
· Event-7b: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the RS derived from the activated TCI state with the best quality.
· Event-8: Quality of M>1 new beams, such as L1-RSRP, become a threshold value better than the current beam.
· Event-9: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the configured reference RS (can be SSB or CSI-RS).

[116b] Agreement
On UE-initiated/event-driven beam reporting, regarding UL signaling content(s) of L1-RSRP report depending on Event-2, in a report instance, the following options are provided for down-selection (other options are not precluded) in RAN1#117
· Option-1 (variable size): N beam(s) are reported in the report instance, where N  {1, 2, ..., Nmax}
· The N beam(s) should satisfy the condition of Event-2
· Nmax is configured by gNB 
· FFS: Whether the indication of payload size should be provided additionally.
· Option-1a (variable size): N beam(s) are reported in the report instance, where N  {1, 2, ..., Nmax}
· At least one of N reported beam(s) should satisfy the condition of Event-2
· Nmax is configured by gNB 
· FFS: Whether the indication of payload size should be provided additionally.
· FFS: Details on how value of N is determined by the UE
· Option-1b: N beam(s) are reported in the report instance, where N  {1, 2, ..., Nmax}
· The N beam(s) should satisfy the condition of Event-2
· Nmax is configured by gNB 
· Payload size does not vary as a function of N
· FFS: Zero-padding can be provided if N is less than Nmax.
· Option-2: Only N=1 beam is reported in the report instance 
· The reported beam should satisfy the condition of Event-2
· Option-3: N ≥ 1 beam(s) are reported in the report instance,  
· At least one of N reported beam(s) should satisfy the condition of Event-2
· N is configured by gNB 
· Other options are not precluded.
· FFS: Whether the measurement results for current beam is always reported or can be enabled by RRC.
· FFS: When current beam is reported, whether the current beam is counted in the N reported beams.  
· The selected option shall satisfy Event-2.

6.2. RAN1#116
[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
· Beam-report transmission by UE
· Signaling contents in the beam report
· Down-selection one or more options (strive for one) between the following options as signaling medium/container for beam report transmission
· MAC-CE
· UCI
· Others are not precluded.
On UE-initiated/event-driven beam report, the following aspects may be included:
· UE requesting UL resource(s) for the beam report
· UE notifying transmission of beam report
· gNB preconfigured resources
Other procedure(s) as required

[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. 
· 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.

[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 
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