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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. One more note is added as a clarification (as in a last meeting agreement) per companies input about 2 respective QCL RSs w.r.t. QCL-TypeA or Type-D in FR2.

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 and 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, Nokia
· 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, NTT DOCOMO (1st priority) 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. 

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 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)
· Whether the above timer and counter can be enabled is subjective to UE capability.  


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, 





Table 1-2 Company input for Issue 1
	Company
	Input

	Mod V00
	· Please input your views on proposals 1.1~1.4, if needed.

	Panasonic
	Proposal 1.1:
We support scheme 1. Regarding scheme 2, we prefer a different way to do this: 
Scheme 4 (implicit manner): The RS for current beam is implicitly derived from a QCL RS of indicated TCI state or determined by the latest random access procedure.

[Mod]: Got it. For ‘the latest random access procedure’ if really needed may be discussed later. For now, let’s focus the normal case firstly. 

Proposal 1.2: Support

Question 1.3: We support Event 1. 

Question 1.4: We do not support this proposal as we think it is just expressing the current situation. Since option 1 has the majority, we can discuss a complete proposal based on Option 1. For example,
· Proposal: Regarding the triggering event determination for Event 2, 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.

[Mod]: Thanks for your suggestion. Of course, let’s make the down-selection in Fukuoka. .


	OPPO
	1.1: Support
1.2: support and it seem we do not need to FFS 
Q1.3: there is no motivation to support one more Events. As analyzed in our contributions, all the candidate events listed there have some issues and are not justified for specification. On the other hand, we should finish the framework design based on Event-2 first. 
[Mod]: Thank you. Yeah, per my assessment, we may narrow down the candidate list firstly in Fukuoka. 
1.4: We are ok for FFS. However, if we cannot reach consensus on some option, the actual result is just Option-3. 

	Samsung
	Proposal 1.1: to our understanding, to facilitate TCI state/beam switching, the UE at least needs to (or will anyways) keep tracking the RS(s) in the indicated TCI state; this is because under the unified TCI framework, this indicated TCI state is used for all dedicated data and control – the same principle should apply to UEI beam reporting, and in the context of Event-2, the RS(s) in the indicated TCI state can be regarded as the current beam. Additional support of SSB as the current beam may be beneficial to facilitate SSBs switching, but as we commented before, SSBs switching can also be realized by, e.g., configuring new beam CSI-RSs from different SSBs (via their QCL relations). Back to the two schemes in Proposal 1.1, we think that Scheme-1 should be the baseline, and Scheme-2 can be additionally enabled by RRC. 

· Which one of Scheme-1 and Scheme-2 is enabled is selected by RRC, or Scheme-1 is the baseline and Scheme-2 can be additionally enabled by RRC.
[Mod]: We only need to select one of two schemes. Do you mean that we need to consider the case if the RRC parameter is not configured? If so, I suggest that it may be discussed in the end of this WID, ie., MIMO-related RRC parameter, or even in RAN2.  

Proposal 1.2: Support.

Proposal 1.3: Given the very long list of candidate events, we think the discussions (including motivations, justifications, usages, etc.) of whether or not additional event(s) can be supported should be deprioritized, or at least after the key components of supporting Event-2 have become quite stable.

Proposal 1.4: For Option-2, a reasonable implementation of a UE would take care of this – e.g., by applying appropriation filtering operations to the measured quality metric(s) – without the NW instructing them to do so. For instance, if the UEI beam reporting is enabled, the UE can perform slide windowing on the measurement results as long as the measurements (hence the channel) is casual – such knowledge/information is best known at the UE side.

For Option-1, we also do not see the need. For BFR, we can understand the motivation of introducing counter/timer because a beam failure instance (e.g., due to a sudden blockage) is discrete or non-casual; in this case, it would make sense to just simply count the number of beam failure instances occurring within a time window. However, the UEI beam reporting – or beam measurement/reporting in general – is very different from the BFR in nature as the former deals with a continuous/casual process. That is, for the Event-2 based UEI beam reporting, whether or not a maximum number of counts is reached within a time window (i.e., before a timer expires) would not provide any additional information to whether the Event-2 condition is satisfied or not because the count(s) or sampling will probably not at coherence time – a typical case for satisfying the Event-2 condition.      
[Mod]: Understood. Then, we expect to make down-selection this meeting without any RAN1 consensus.


	Huawei, HiSilicon
	Proposal 1.1: 

While we are in general supportive of Proposal 1.1 and, in particular, support both Scheme-1 and Scheme-2, we think it is also important to additionally support Option-2c in RAN1 116b agreement (explicit configuration) As scheme-3. In what follows, we provide our reasons to support both Scheme-2 and Schme-3 (explicit configuration):

· Reasons to support Scheme-2: It was agreed in RAN1 116-bis that the measurement resource of the current beam can be implicitly derived from the QCL RS of the indicated TCI-state. As the QCL RS in the indicated TCI-state can only be CSI-RS with repetition or trs-Info, we think that such “implicit” derivation of the measurement resource should also include the SSB which is the QCL source of the QCL RS in the indicated TCI state, otherwise, Event-2 would not support beam reporting based on SSB. We believe it is important to support UE-initiated/event-driven beam reporting based on SSB due to at least the following two reasons: 
1) although a CSI-RS with repetition or trs-Info is the QCL RS of the indicated TCI-state, SSB is the QCL source in the QCL chain of that CSI-RS with repetition or trs-Info and UE needs to track the changes in the SSB and update the QCL RS of the CSI-RS with repetition or trs-Info when the best SSB changes. 
2) in a typical two-level beam management mechanism that relies on the wide beam corresponding to SSB and narrow beams corresponding to CSI-RS resources, the configured CSI-RS resources for beam management usually correspond to the best SSB, i.e., UE only measures the narrow beams that are included in the best wide beam. Therefore, when the best SSB changes, gNB needs to update the CSI-RS resource set for beam management.

· Reasons to support Scheme-3 (Option-2C in RAN1 116b: explicit configuration): There are also two reasons to support Scheme-3 as follows:
1) In some cases, the QCL RS of the indicated TCI-state cannot be used for beam measurement, e.g., QCL RS of the indicated TCI-state is TRS. The spec support two typical QCL chain designs:
A) Indicated TCI-state  CSI-RS for BM  TRS  SSB
B) Indicated TCI-state  TRS  SSB
If the second QCL chain (Option B) is applied and only Scheme-1 and Scheme-2 are supported in Proposal 1.1, there is no CSI-RS for BM in the QCL chain and there is no way to measure CSI-RS for BM for event 2. In such case, explicitly configuring of CSI-RS for BM is unavoidable.
2)  For a channel that does not apply the indicated TCI-state, if gNB wants to check whether there is a better beam for this channel, neither of Schme-1 or Schme-2 is useful. Instead, gNB should configure the QCL of the TCI-state for this channel as the measurement RS of the current beam.
On possible concern from companies on Scheme-3 (Option-2C in RAN1 116b: explicit configuration) may be the RS for current beam needs to be updated when the current beam is changed. However, this should not be a problem since we already have the same design for BFD-RS update, i.e., to use a MAC-CE to update the RS. Note also that in schemes1/2, similar to implicit BFD-RS determination, the measurement resource is implicitly derived from the current beam and there is no need for RRC (re-)configuration of the measurement resource when the current beam changes. In Scheme-3 (Option-2C in RAN1 116b, similar to explicit BFD-RS configuration, the measurement resource is explicitly configured. Similar to the BFR procedure, supporting both above options in the specifications accommodates a full flexibility of UE initiated beam reporting.

Based on the above discussion, we suggest the following modification on Proposal 1.1:

Proposal 1.1 (modified): 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
· Scheme-2: the RS for current beam can be the SSB which is QCLed with the QCL RS in the indicated TCI state.
· Scheme-3: The RS for current beam is explicitly configured by RRC or MAC-CE (Option-2C in RAN1 116b agreement).
· Which one of Scheme-1, and Scheme-2 or Scheme-3 is enabled is selected by RRC.
· Note-1: There should be the same RS type for RS measurement for current beam and new beam. 
· Note-2: The above QCL RS is the RS w.r.t. QCL-TypeD, if there are two QCL RSs in the indicated TCI state.
[Mod]: Per my assessment, it may be quite difficult for supporting scheme-3 right now. If my assessment is wrong, please correct me. If so, we may have a separate discussion for handling this case: Indicated TCI-state  TRS   SSB. Please review proposal 1.1B.

Proposal 1.2: 

While we are in principle supportive of proposal 1.2, we think RRC configuration should be the baseline solution and indicating/updating the RSs in MAC-CE for new beam measurement can be further studied. Current wording of the proposal may be interpreted as both RRC configuration AND MAC-CE indication/update are supported at the same time. Therefore, we suggest the following modification:

Proposal 1.2 (modified): Regarding RS measurement for the new beam for Event 2, at least following modified Option-3a is supported
· Option-3a (explicit manner)-modified: 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: indicating/updating the RSs in MAC-CE
· FFS: Option-3b/3c


Issue 1.3: We support Event 1, 5, and 9 for the following reasons:

· Event-1: It occurs when UE finds the quality of current beam is lower than a threshold but it cannot find a qualified new beam for beam switching. Event-1 can provide an early warning on the quality degradation of the current beam to avoid a BFD/BFR procedure. Once Event-1 is reported, gNB can trigger/activate some AP/SP beam measurement to obtain a new beam and avoid the long latency of finding a new beam using a BFD/BFR procedure. Further, such report can also help to reduce RS overhead as, having Event-1 in place as an early warning for a beam degradation, gNB can configure UE to measure beams with a longer periodicity.

· Event-5: This event 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.
· Use case 1: 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 (Figure 2a). 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).
With a typical basic DFT beam pattern, when UE is not located at the center of the serving beam main lobe, a large RSRP loss would be incurred compared to the case when the UE is located at the center of the serving beam main lobe. The blue curve in Figure 2b illustrates the CDF of RSRP loss compared to the center of main lobe, where the CDF of RSRP loss is obtained by dropping UEs at different locations of a cell. It can be seen that up to 8dB RSRP loss may occur and the average loss is 2.5dB. In order to reduce the RSRP loss, gNB usually adopts oversampled beams as shown in Figure 2c. As can be observed from yellow and green curves of Figure 2b, beam oversampling can substantially reduce the average and the maximum RSRP loss in the cell. In particular, even a 2x2 beam oversampling in horizontal and vertical dimensions can reduce the average RSRP loss from 2.5 dB to only 0.5 dB.
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Figure 2. RSRP loss for basic and oversampled DFT beams
However, such beam oversampling substantially increases the RS overhead and UE measurement effort as the total number of measured beams becomes multiple times more than that of the basic DFT beam pattern. If Event-5 is supported, above problem can be ameliorated since if Event-5 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.
· Use case 2: 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 (Figure 3). 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.
[image: ]
Figure 3. New beam corresponding to another main path

· Event-9: It is a variant of Event-2 in which the RS of current beam is configured. This event should be supported if explicitly configuring current beam RS is not supported (that is, Option-2c in RAN1 116b agreement, or, equivalently, Scheme-3 in our above Proposal 1.1 (modified) is not supported. As discussed earlier in our above explanation regarding Proposal 1.1, scheme 1 or 2 cannot work in some scenarios and, in these ascenarios, explicitly configuring current beam RS is unavoidable (see our discussion on Proposal 1.1: Reasons to support Scheme-3 (Option-2C in RAN1 116b: explicit configuration).  

Proposal 1.4: Support

We support Proposal 1.4 to study the listed Options and we prefer Option-1. Note that, according to 38.133, the requirement on RSRP measurement accuracy is up to 6dB error which is very loose. This implies that the accuracy of the RSRP cannot be guaranteed with one-shot measurement and, therefore, we cannot support Option-3. So, either timer + counter or filter should be applied to avoid error-triggering of beam reporting.
Between Option-1 and Option-2, we prefer Option-1 since it follows the design of BFD which is very close to the functionality of UE initiated beam reporting and thus has very limited spec impact. Note also that, in Option-2, similar to L3 RSRP filtering, how many occasions are needed to achieve a stable result is up to UE implementation. However, in counter and/or timer-based event triggering, counter and/or timer can be used to define the condition of beam reporting similar to BFD in BFR procedure. Comparing the two mechanisms, counter and/or timer-based solution is more controllable since the maximum value of the counter and the length of the timer can be configured by gNB which provides more flexibility in gNB implementation.


	Xiaomi
	Proposal 1.1:
With note-1, we don’t think RRC is necessary.
[Mod]: Please review the update.

Proposal 1.2:

For Option-3a, suggest to remove the text in the bracket. And it can be used for activated TCI state update.
We also support Option 3b for indicated TCI state update. Since with Option 3a, the new beam can be a non-activated TCI state, the latency of indicated TCI state updating will be long in this case. 

Proposal 1.3:

Support event -1 to trigger measurement on new beam, which can reduce the measurement complexity at UE side.
Support event-7a to update activated TCI state update.

Proposal 1.4:
Support Option-1 to avoid error-triggering. 

	Fujitsu
	Proposal 1.1: Support in principle. However, we also think it is not necessary to define a dedicated RRC signaling for selecting a particular scheme
[Mod]: Please review the update.
Proposal 1.2: Support
Question 1.3: Support Event 1 so that the gNB can configure the UE to measure new beams timely. Support the coexistence between Event 1 and Event 2

	Intel
	Proposal 1.1: Support this, Note-2 is ok, is there a spec. impact due to Note-1 or it is up to NW implementation to ensure such consistency?
[Mod]: Good point. Note-2 has spec impact. So, the word of ‘note’ is removed.
Proposal 1.2: Support, we prefer MAC-CE because it allows the NW to emulate Option – 3b using Option 3a if needed
[Mod]: Got it.
Question 1.3: Support Event 1. Usage of Event 1: No configuration of candidate beam is needed. Note that this would trigger before BFR which triggers only if “all” BFD RS is below threshold
Question 1.4: Support this – it allows the NW to control the aggressiveness of Event triggering

	MediaTek
	Proposal 1.1: 
We are supportive to Scheme-1 and Scheme-2. However, there are some issues to be discussed/clarified: 
· [bookmark: OLE_LINK12][bookmark: OLE_LINK16][bookmark: OLE_LINK10]If the QCL-RS in the indicated state is a TRS, it is controversial that how to determine the measurement RS for the current beam as a CSI-RS for BM or an SSB. So far, SSB or periodic CSI-RS for BM only are supported for L1-RSRP measurement. From our view, additional support of at least periodic TRS as the measurement resource for L1-RSRP should be considered. If supported, we don’t need complicated rule to specially handle the case mentioned by QC. Note that even for BFR, there is no restriction that TRS cannot be used as NBI-RS.
· [bookmark: OLE_LINK14]RAN1 should align the views on whether to specify the restriction of the same RS types for new beam and the current beam. Most of companies think it is more reasonable to have the same RS types. According to the current FL’s proposal, the restriction is just caught by a note for discussion purpose, and it may be not specified in the spec. Does that mean NW still can provide different RS types for the new beam(s) and the current beam? For better clarification, if the restriction should be ensured, we suggest updating the wording as “Note-1: There should be the same RS type for RS measurement for current beam and new beam.”. We are also fine with not specifying the restriction, and it is up to NW configuration to have the same or different RS types.
· If the above restriction is applied, then the third sub-bullet is unnecessary. The RS type of the current beam should always align with the RS type of the new beam(s), such that whether Scheme-1 or Scheme-2 is used is determined according to the measurement RS type of new beam(s). Hence, if the above restriction is specified, then we can agree with that “Scheme-1 or Scheme-2 is used is determined according to the measurement RS type of new beam(s)”, and there is no need to have additional RRC configuration to enable Scheme 1 or 2. 
· The rule in Note-2 should be specified instead of being described as a note. To my understanding, anything described in the note is to provide the more information/assumption for discussion purpose, which may not be caught in specification. Without specifying the rule, it is unclear that which QCL-RS should be referred, if there are two QCL RSs in the indicated TCI state. To avoid any ambiguity, we suggest updating the proposal as “Note-2: The above QCL RS is the RS w.r.t. QCL -TypeD, if there are two QCL RSs in the indicated TCI state.”
[Mod]: Please review the update and proposal 1.1B.

Proposal 1.2: 
[bookmark: OLE_LINK21][bookmark: OLE_LINK20]We support Option-3c with update of “Option-3c: The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of a configured subset of the legacy RRC-configured TCI state list”. 
We have the concern on Option-3a since the configured measurement RS may not correspond to a TCI state. Considering that Event-2 aims to identify the candidate beam(s) for TCI state switching, we should avoid the UE measuring/reporting some RSs which wouldn’t correspond to a TCI state. Option-3c can naturally address this issue. In addition, referring to legacy RRC-configured TCI state list may require UE to measure too-many beams/TCI state, so it is more reasonable to configure a subset of TCI state(s) which is associated UEI/ED beam reporting configuration. Hence, we suggest updating Option-3c to derive the measurement RS for the new beam(s) from “a configured subset” of the legacy RRC-configured TCI state list.

Issue 1.3:
[bookmark: OLE_LINK17]We support either Event-7a or Event-7b for active TCI state list updating. Regarding co-existing with Event-2 or BFR procedure, we think whether the Event-2 is always configured should be clarified. According to the definition of triggering condition for Event-2 and Event-7a/7b, we can say that Event-2 is a special case of Event-7a/7b if the indicated state is the activated TCI state with the best/worst quality.  Typically, the indicated TCI state will be the activated TCI state with the best quality. Hence, if Event-2 is always existing, additionally configuration of Event-7b may be not beneficial. On the other hand, if NW could configure either Event-2 or Event-7b, then Event-7b is helpful to identify the candidate beams for not only active TCI state list updating but also beam switching. 
[Mod]: After reviewing companies input, I do not make sure that proponent of event 7a/b have the same understanding or not. Maybe, some more discussion is needed. 

Issue 1.4:
[bookmark: OLE_LINK24][bookmark: OLE_LINK22][bookmark: OLE_LINK23]Any NW-configured counter/timer or filtering operation is not need, which leads to too-late reporting that deviates from the main goal of this feature. Moreover, the consequence of error event-driven beam reporting is not so severe as error beam failure detection for BFR. We understand applying a timer for BFD is necessary because BFR procedure must be triggered when beam failure detection is observed. Thus, to have strict triggering condition to avoid false trigger on BFR procedure is main consideration for the beam failure detection, and too-late reporting caused by the timer is acceptable. Unlike to BFR procedure, event-driven beam reporting will not trigger any subsequent procedure/behavior, and it is up to NW about whether to preform TCI state switching based on the event-driven beam reporting. 

	ZTE
	Proposal 1.1: Support. 
Regarding controversial part of the correspondence between the third bullet and Note-1, we think at least Note-1 can be the common understanding among  companies. In this sense, either explicit or implicit RRC configuration can be feasible to enable Scheme-1 or Scheme-2. For instance, a dedicated RRC parameter is introduced or only a single RS type can be configured for RS measurement for new beams. Therefore, we suggest the following update to avoid any ambiguities, if deemed necessary.

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
· Scheme-2: the RS for current beam can be the SSB which is QCLed with the QCL RS in the indicated TCI state.
· Which one of Scheme-1 and Scheme-2 is enabled is selected by RRC.
· FFS: Explicit or implicit manner of RRC configuration.
· Note-1: There should be the same RS type for RS measurement for current beam and new beam. 
· Note-2: The above QCL RS is the RS w.r.t. QCL-TypeD, if there are two QCL RSs in the indicated TCI state.
[Mod]: Thanks. Please find the update

Proposal 1.2: Support Option-3a in principle. 
If the principle of Option-3a is to leverage the legacy CSI report framework as much as possible (also as stated in WID), both the RS(s) for new beams configured in TCI state and RS update/selection by MAC CE are not expected. Besides, we tend to agree with HW’s update due to it seems impossible to use MAC-CE based solution only and it should be next level issue after RRC-configuration.


Q 1.3: In addition to Event-2, whether to support one or more events depends on the potential as well as practical usage of UEIBM as FL mentioned. Given that Event-2 is to facilitate beam switching of the indicated TCI state, we think Event 7x can be supported additionally to facilitate beam update of activated TCI state(s). For Event-7x, we tend to agree with companies that the following updated Event-7 can be considering to reach out the trade-off for reducing both resource overhead and reporting latency. Furthermore, given that “the higher the quality of the activated TCI state, the greater the likelihood of it being indicated for date/control transmission”, we tend to adopt the activated TCI state with the M-th best quality as the comparison objective.

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.
[Mod]: We may need to clarify event-7 firstly for the sake of narrowing-down discussion.

Proposal 1.4: Support Option-1, we think NW-configured counter/timer for filtering is the proper way to leverage the legacy rule as for BFR and also to avoid continual UEIBR.

	Ericsson
	Proposal 1.1: 
Support. Both options are useful (probably scheme 2 is more useful)
· Scheme 1: According to 38.214, the RS in the QCL-info in the indicated TCI state can only be a CSI-RS. In this case, it is reasonable to configure a list of CSI-RSs as new beams, and the UE would compare the CSI-RS in the indicated TCI state with the CSI-RSs in the explicitly configured list. However, this requires the NW to transmit CSI-RS in all candidate beams, which is not always possible.
· Scheme 2: To perform UE-initiated reporting based on SSB, it is appropriate to use the RS that is the QCL source of the RS in the QCL-info in the indicated TCI state as current beam and configure a list of SSBs as new beams. The UE would then compare the RSRP of the SSB that is the QCL source of the RS in the QCL-info in the indicated TCI with the RSRP of the SSB in the explicitly configured list.
Note that we should avoid comparing the RSRP measured on different types of reference signals. If we define an event based on SSB, the reference signals for current beam and new beam should both be SSB, and if we define an event based on CSI-RS, the reference signals for current beam and new beam should both be CSI-RS.
[Mod]: Good point. 

Proposal 1.2: 
Support. The preferred configuration for beam reporting is to provide the UE with an explicit list of reference signals and ask the UE to measure on all of them. We see no reason to deviate from this principle when it comes to the configuration of new beams.
 
Preferably, the RS(s) for the new beams is configured in one list, which is used irrespective of which TCI state is indicated. Configuring the RS(s) for the new beam(s) inside TCI state seems quite inefficient, and without any benefits.

Q1.3:
At least the following events are useful:
· Event 1: Event 1 would be useful, in particular if L1-SINR is used as a quality metric. At the reception of a beam report triggered by event-1, the NW would trigger additional reporting, e.g., based on aperiodic CSI-RS. Event-4 would serve the same purpose. It looks like we have supermajority to support event-1:

Proposal 3.1: Support event-1: Quality of the current beam is worse than a certain threshold.

· Event 3: Event-3 would be useful to perform measurements on dormant SCells. When the UE detects that the quality of a dormant SCell reaches a certain level, a measurement report would be sent. Based on this report, the NW would choose to activate the dormant SCell.
· Event 7a: Event would be useful to maintain the set of activated TCI states: In the Rel-17 TCI framework, there are two ways for the NW to update the TCI state of a UE: indication and activation. Both methods are based on measurement reports from the UE, and RAN1 should define events that can be used as a basis for TCI state indication and TCI state activation. Event-2 discussed in section 2.1.1 is designed to provide the NW with measurements reports to change the indicated TCI state, whereas RAN1 so far has not agreed to support an event designed to support maintaining the set of activated TCI states. In Figure 3, we illustrate the set of activated TCI states.
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[bookmark: _Ref165535291]Figure 3: Illustration of the activated TCI states. Preferably, the quality of every activated TCI state should be higher than the quality of every non-activated TCI state.

From Figure 3, we realize that to maintain the set of activated TCI states, the UE should inform the NW as soon as one non-activated TCI state becomes better than any of the activated TCI state. This condition is equivalent to that one of the non-activated TCI states becomes better than the worst activated TCI state.

There is no co-existence issue between any of the events and event 2 or BFR.

Proposal 1.4: 
It is not clear how RAN1 should study this. It seems clear that the RSRP measurements are associated with a large inaccuracy, as commented by Huawei. This illustration from our paper also illustrates the issue to use L1-RSRP alone:
[image: ]
The picture illustrates the danger of relying on a single measurement.

The arguments against the filtering raised by Samsung are very difficult to understand: the “reasonable” UE implementation produces the output in the figure. It is also difficult to understand why BFR and UE-initiated beam reporting would be different: both are caused by a variation in signal strength. Surely both BFR and UE-initiated beam reporting are causal?

We tend to agree with Panasonic: support option-1: since this is up to NW configuration, and (most likely) up to UE capability: a NW vendor does not have to configure it, and a UE vendor does not have to implement it, this should be acceptable by all.  
[Mod]: Let’s try to make some down-selection during online. 


	Mod_v12
	Update the proposal 1.1 and provide 1.1B in addition. 

	Qualcomm
	Proposal 1.1
Our preference was to discuss complete set of schemes (including Scheme-3) in a single proposal. However, as the FL suggested to separate out the discussion to Proposal 1.1B, we are also fine with that and support Proposal 1.1
[Mod]: Thank you for being flexible. 

Proposal 1.1B
We think this discussion is necessary, because in the legacy CSI framework, we should always expect CSI-RS for BM or SSB for L1-RSRP measurement. We can think of three example cases below:
	

(a) The current beam RS is the QCL RS in the indicated TCI state
	

(b) The current beam RS is the SSB QCLed with the QCL RS in the indicated TCI state
	

(c) The current beam RS is the CSI-RS for BM derived from the QCL RS in the indicated TCI state



In the above examples, (a) and (b) correspond to Scheme-1 and Scheme-2 in Proposal 1.1, respectively. However, another valid case is (c), i.e., a TRS is used as both QCL TypeA/D RS of the indicated TCI state. If CSI-RS is ‘selected by NW’ as the current beam RS type (Scheme-1 in Proposal 1.1), SSB2, which is QCLed with the QCL RS in the indicated TCI state (Scheme-2), cannot be used as the current beam RS because they are of different types. So, we can discuss this issue with Proposal 1.1B.
A minor change is suggested for Proposal 1.1B, to align it with the words in the previous agreements and for further clarification:

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. 
· [bookmark: OLE_LINK7](from QC) Introducing additional scheme: the RS for current beam can be a CSI-RS for beam management derived from which is QCLed with 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).

[Mod]: Got it. 

Also, since other schemes are discussed in Proposal 1.1B, we can add a bullet in Proposal 1.1, “FFS: other schemes”.

Proposal 1.2:
We support Option 3a, because it is aligned with the legacy CSI configuration framework. Another relevant issue we think should be discussed together is whether the explicitly configured RS(s) should always include the RS for the current beam. In other words, the RS for the current beam is “implicitly” determined among the same pool of RSs configured for the new beams. We think this is necessary because:
· For fair comparison between current and new beams, the RS type (as discussed in Proposal 1.1), periodicity, bandwidth, frequency domain density, etc., should be the same between the current and new beam RS(s).
· If L1-SINR is supported as another quality metric, there should be one-to-one correspondence between CMR and IMR resources (based on legacy report configuration). If the current beam RS is not a part of the CMR, it is unclear what should be IMR for the current beam.
· In case of temporary beam blockage, the current beam quality could become worse due to blockage, but the quality could be recovered after a while. Thus, it is sensible to keep the previous “current beam RS” in the set of “new beam RS(s)” even after beam switching.
· Maintaining the same RS pool for the current and new beam(s) can achieve the “implicit selection” of Schemes in Proposal 1.1. That is, according to the legacy CSI-ResourceConfig, the Resource Setting can either be a CSI-RS resource set or SSB resource set. Thus, Scheme 1 or 2 is implicitly selected by the CSI-ResourceConfig, which is a clean design in our view.
· For fast beam switching among activated TCI states, which is the objective of UEI-BM, we think at least the RSs for the activated TCI states (including the current indicated one) should be actively monitored. Thus, at least the RSs for all the activated TCI states should be included in the same RS pool as the new beams.
Hence, we suggest the following change:

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 the explicitly configured RS(s) should always include the RS for the indicated and/or activated TCI states.
· FFS: Option-3b/3c

[Mod]: Let’s discuss that in the next round. 


Proposal 1.3:
As suggested by FL, to avoid redundant designs, we think we need to discuss which events can be covered by Event-2 or other events. In our view, Events 1, 3, and 4 are essential and other events can be covered by them. For example, Event-5 may be covered by Event-2 with a negative offset value, and Events 6 and 8 may be covered by allowing the number of new beams (to trigger the event) configurable in Event-2.

Proposal 1.4:
We support the proposal, especially Option-1. By configuration, the timer/counter may be disabled and, thus, Option-1 could include Option-3.

[Mod]: You raise a good point. Let’s check other companies view, and we may have a compromise solution as you suggested. 


	Apple 
	Proposal 1.1: Support. 
Scheme 1 and Scheme 2 serve distinct use cases and offer imporant flexiblity for NW operators. Specifically, operators can choose between utilizing SSB or a CSI-RS for beam management. Additionally, supporting scheme 2 extends the use case of UEIBR procedure to Rel-19 LTM enhancement.  

Proposal 1.2: Support. 
In our paper R1-2404277, we elaborated on the use case of Opt.3b, which is used to inform NW updating the currently indicated serving beam among the activated beams. Notably, Opt.3b achieve this without rquiring any explicit RRC signal, therefy reducing overhead compared to Opt.3a. Some conerns have been raised regarding the restrictiveness of Opt.3b in terms of measurement resources of new beams. It is worth clarifying that we are not proposing to purely rely on Opt.3b for new beam resource. Instead, what we are proposing is to adopt ‘Opt.3a + Opt.3b’, where Opt.3b is selectively applied for the special use case to minimize signaling overhead for operator. With this clarification, we believe the previous ‘restriction’ concern is no longer valid, as NW has flexibility to use Opt.3a appropriately for other use cases.
[Mod]: Good point. Let’s discuss that in the next round. 

Question 1.3: Support Event 1 and 7a. 
As Maintained in our paper R1-2404277, the rationale of Event-7a is to maintain an activated TCI-state with the top-best beams, exatly same as Ericsson explained above. Regarding Event-1, we believe it is at least advantageous to collaborate with Event-2 to minimize the UEIBR reports. For example, when both Event-1 and Event-2 conditions are fulfilled, UEIBR is reported to notify NW updating the serving beam.
[Mod]: Got it. Thank you 

Proposal 1.4: Ok. 


	Mod_V16
	Update proposal 1.1B per companies input.

	Spreadtrum
	Proposal 1.1: Support
For a fair comparison of beam quality, we support the same type for current beam RS and new beam RS. But it may not be necessary to introduce explicit RRC parameter to enable two schemes for current beam RS. The implicit manner is enough that based on the RS type of the explicitly configured new beam RS, it can be determined which scheme is adopted. 
For the case of TRS w.r.t. QCL-Type A+D, it seems that the case can be avoided depending on network implementation, such as the network only indicates the TCI state with QCL-Type D RS as CSI-RS for BM.
[Mod]: Good point. Anyway, justification on the case of proposal 1.1B is needed.

Proposal 1.2: Only support Option-3a.

Question 1.3: At lease support Event-1 and fine with Event-3/4.
For Event-1, the UE does not need to monitor the quality of new beams all the time, but rather monitor on demand for new beam measurement overhead reduction. For Event-3, a certain threshold can be configured for new beam monitoring. The new beam(s) better than the threshold is reported to assist the gNB to update the measurement RSs or activated TCI states. Whether to update the activated TCI state and which activated TCI state to be updated is determined by the gNB. For Event-4, there are two detection conditions combining Event-1 and Event-3. When the current beam quality deteriorates and the UE has identified at least one new beam with better quality, the gNB can determine whether to switch to or activate the new beam based on the UE report. Even if the new beam is not better than the current beam, beam switching can still be performed for other reasons, such as the current beam causes significant interference to other users. 

Proposal 1.4: Support Option-1.
For Event-2, the counter and timer should be defined for trigger event detection. The scheme details can be discussed later. For example, when at least one new beam becomes a threshold value better than the current beam, the physical layer in the UE provides an indication to MAC layer, the new counter corresponding to the specific new beam better than current beam increases by 1 and new timer is restarted. When the new counter >=max count, the corresponding specific new beam meets the trigger event detection condition in Event-2 and Event-2 is declared.


	CATT
	Proposal 1.1:
Generally ok to discuss the schemes.

Proposal 1.1B: 
We are ok to study but prefer to focus on high-priority issues, such as issue 2 and issue 3.
[Mod]: Thanks for being flexible. So, we will focus on high-priority issues firstly. 

Proposal 1.2: 
Support the FL’s version.

Issue 1.3:
We prefer to support event-1&event-3 as they are similar to the BFR cases, which are also valid for UEIBM. For other events, we do not support, as they are either part of event-2 or are not superior to event-2. Notice that we are focusing on fast beam management for this AI, thus, multiple events can be supported but supporting tremendous triggering events is contradictory to the main aim.

Issue 1.4:
The draft proposal can be supportive.
[Mod]: Do you have any preference on above options? Please review the newly added version-2.

	NEC
	Proposal 1.1: 
We support Scheme 1 and Scheme 2 as in the first two sub-bullets.
As we agreed the new beam can be based on SSB or CSI-RS, which can serve different use cases, such as finding new wide beam based on SSB or refining new narrow beam based on CSI-RS. If the wide beam associated with the current beam is not good, finding new narrow beam associated with the same wide beam is unnecessary and a waste of effort. And considering the overhead and complexity, the new beam RS set should not be too large, it’s preferred the new beam RS set not including new narrow beams associated with different wide beams. UE can just initiate reporting with a new wide beam (based on SSB), and further beam refinement can be performed later. 
Based on this, a mix of SSB and CSI-RS resource in the new RS beam set can be supported, which can be accommodated in one event configuration, otherwise, at least two events are needed to support one new RS beam set based on SSB and another one based on CSI-RS, which lead to more first/second uplink channel overhead and network detection.
	Mix of SSB and CSI-RS in one new beam RS set
	Based on the single event with the same RS set, UE can initiate beam report either when wide beam changes or narrow beam changes, and this doesn’t mean the current beam and new beam will be measured based on different RS types.
Pros:
Only one event can be configured with less first/second uplink channel overhead and network detection complexity

	Separate of new beam RS set for SSB and CSI-RS 
	Cons:
Two events are needed, more uplink channel overhead and complexity



Even the current beam and new beam should be same RS type, it doesn’t preclude the mix of SSB and CSI-RS in one new beam RS set, for example, if the reported RS is SSB, it’s measured based on SSB associated with current beam, and if the reported RS is CSI-RS, it’s measured based on CSI-RS associated with current beam. So we suggest one sub-bullet
· Study to support one event configuration with new beam RS with a mix of SSB and CSI-RS. 

[Mod]: Please review above comments. For now, per my assessment, there may be quite limited support of ‘a mix of SSB and CSI-RS’. Please review the update.
Besides, we don’t see the need of the following restriction because for this event UE needs to find a better new beam no matter it is SSB or CSI-RS, we would suggestion to remove this note.
· Note-1: There should be the same RS type for RS measurement for current beam and new beam. 

Proposal 1.2: 
We can be fine with current proposal. While regarding the overhead and latency, we share similar view with Apple that a combination of “Option 3a and Option 3b” is needed. 

Q1.3: 
We are fine with further study Event 1, 7a/7b.
[Mod]: Got it. Thank you. 

	vivo
	Proposal 1.1: 
We are generally fine with the proposal. But besides Option-2a mentioned in the proposal, we also think Option-2c is necessary, especially for the channels/RSs that do not follow the indicated TCI state. For the concern of low flexibility, we share a similar view as HW that actual measurement RS corresponding to the current beam can be indicated/updated by MAC CE, like BFD-RS in Rel-17 BFR. 
[Mod]: Thank you for being flexible. Then, option-2c is captured in proposal 1.1B which may be discussed in the next round. 

Proposal 1.2: 
Support and the FFS may be not needed.

Proposal 1.3:
As event-2 has been agreed, we think it is prioritized to design a clear whole procedure of UEIBM based on it. For the discussion about additional events, it should be postponed.  
[Mod]: Agreed. But, this meeting, we may need to identify some popular ones. If you have any preference, please raise that. 

Proposal 1.4:
For Option-1, whether the timer and/or counter are performed on MAC layer or PHY layer needs to be clarified. If performed on MAC layer, frequent cross-layer interaction will be introduced, which adds unnecessary complexity. If performed on PHY layer, a new UE behavior to evaluate the event needs to be defined in the RAN1 spec.  For Option-2, if it is specified or configured by NW, UE always needs to perform L1-RSRP filtering as specified or configured, unless RRC reconfiguration which is not flexible. For Option-3, if timeRestrictionForChannelMeasurements is set as “not configured” for L1-RSRP reporting, according to TS38.133, UE will obtain the measurement result based on the latest three RS occasions but the exact filtering operation is up to UE implementation. UE can adjust filtering operation to accommodate its state, such as movement speed and environment. Due to no additional spec impact and flexibility, Option-3 is preferred.  
[Mod]: Okay, but please review the newly added version-2.

	Lenovo
	Proposal 1.1: 
Firstly, we are fine to support both schemes, while the scheme 2 should clearly state that the RS for current beam is SSB other than ‘can be’ SSB.
Secondly, are agreed with FL that the restriction in Note-1 should be captured in the spec, thus it should not be a ‘Note’.

Suggest the following update:
 
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
· Scheme-2: the RS for current beam can be is the SSB which is QCLed with the QCL RS in the indicated TCI state.
· Which one of Scheme-1 and Scheme-2 is enabled is selected by NWRRC.
· FFS: The above selection is via an explicit RRC parameter or an implicit manner: if the RS(s) for new beam are CSI-RS, Scheme-1 is enabled; otherwise, Scheme-2.
· Note-1: There should be the same RS type for RS measurement for current beam and new beam.
· Note-2: The above QCL RS is the RS w.r.t. QCL-TypeD, if there are two QCL RSs in the indicated TCI state. 
[Mod]: Thanks for suggestion. Please find the update per your suggestion and offline.

Proposal 1.2: 
We can accept Option 3a without the ‘e.g.’ part on explicitly configure the RS for new beam identification. But the ‘e.g.’ part is not clear to us. For example, how to reuse legacy configuration to explicitly configure RS(s) in TCI state is not clear?
[Mod]: Having ‘e.g.’ part may NOT be a big deal. Let’s handle the details in the next round.

Question 1.3:
We further support event -1, event-3 and event6

Proposal 1.4
We support both options. Which one or both are used can be determined according to NW configuration. Filtering can be used to avoid unnecessary beam report with abrupt channel change, e.g., for event 1. Timer + counter can be used to avoid unnecessary frequent beam report.

	[bookmark: OLE_LINK3]FUTUREWEI
	[bookmark: OLE_LINK6][bookmark: OLE_LINK5]We are fine with proposal 1.1 in principle and explicit RRC parameter is slightly preferred. However, for proposal 1.1B, if CSI-RS for beam management derived from the QCL RS in the indicated TCI state, which means they are the same type of RSs, why not directly select QCL RS in the indicated TCI state?
[Mod]: Thank you. For 1.1B, I believe that Spreadtrum and LG raises the same comment. Anyway, let’s handle that in the next round.

[bookmark: OLE_LINK9]We are fine with proposal 1.2 in principle, but MAC-CE part should be second level details and needs to be moved to a sub bullet as other company mentioned.


For Q1.3, in our view, Event-1 can reduce UE power consumption for beam monitoring and measurement, and Event-7a can be used to update active TCI state list by replacing the TCI state with worst quality. Therefore, Event-1 and Event-7a can be considered if multiple events for UE-initiated/event-driven beam report are supported.

We are fine with proposal 1.4 but have some concerns for Option-1 and Option-2 in terms of latency, signaling overhead and complexity. Option-3 is preferred since NW can do any kind of filtering based on its need.
[Mod]: Please review version-2 as a compromise.

	LG
	P1.1
Support the proposal.
[Mod]: Thank you so much for being flexible.

P1.1B
It is not clear to us 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. If gNB want to use CSI-RS for current beam measurement, gNB can configure the TRS for type A and CSI-RS for type D QCL RS in the indicated TCI state, rather than TRS for type A+D in the indicated TCI state.
[Mod]: Thank you. For 1.1B, I believe that Spreadtrum and FW raises the same comment. Anyway, let’s handle that in the next round.

P1.2
We support the proposal although we don’t see the need of FFS.

Q1.3
Event-1 and Event-4 are similar to BFD thus their difference on usage need to be clarified before agreeing on these events. Event-5 and Event-9 are same or similar to Event-2 so its necessity is unclear. Other events may be considerable, i.e., Event-3, Event-6, Event-7a/7b, and Event-8. Especially, Event-7a/7b will be useful for gNB to update activated TCI state list by MAC-CE. Event-7a can be used to replace one of the activated TCI states (i.e. the worst one), and Event-7b to replace all the activated TCI states. Between these two, Event-7a may consume UE power/battery too much due to frequent UL transmission, therefore, Event-7b would be better. Alternatively, Event-7b may be revised such that ‘best quality’ to be changed into ‘n-th best quality’. In this way, some middle point between 7a and 7b can be achieved. 
[Mod]: Your suggestion of ‘n-th’ best quality is also mentioned by other companies. Pls discuss with proponents of 7a/7b, we may need a stable event. 

P1.4
We support proposal 1.4 and option 1 to make sure reliable event reporting and to avoid unnecessary reporting.
[Mod]: Please review version-2 as a compromise.

	HONOR
	Proposal 1.1: Okay to support both Scheme-1 and Scheme-2 as they have different usages.
For Scheme-2, we further study what is the RS that is QCLed with the QCL RS in the indicated TCI state. For example, the following QCL chain is supported in current specification. The RS can either be SSB or CSI-RS for BM.
· Indicated TCI-state->CSI-RS for BM->SSB
· Indicated TCI-state->TRS->CSI-RS for BM
· Indicated TCI-state->TRS->CSI-RS for BM->SSB
Proposal 1.1B: Prefer to further study the issue proposed by Qualcomm. For the second sub-bullet from MTK, we prefer not to open the door for L1-RSRP based on TRS as the TRS generally has higher frequency/time density than normal CSI-RS for BM. If the TRS is treated as current beam, do we need to restrict the new beams to be TRS as well?
[Mod]: Good question. Other UE vendors have the similar comments. 

Proposal 1.2: Our first preference is to support Option-3b, which serves the purpose to update the indicated TCI state based on UEIBR. We’re open to discuss whether the MAC CE enhancement is needed or not to configure the new beams flexibly. For example, a MAC CE can update Type D RS of an activated TCI state and MAC CE format can be redesigned to change the type D RSs from the QCL RS in RRC configured TCI states.

In addition, given that majority companies support Option-3a, we’re open to discuss whether the Option3a+Option-3b can be used to configure new beams as commented by Apple. 
[Mod]: Thanks for being flexible. 

Proposal 1.3: Support Event-3, 4 and 7b.
The candidate events are too much to be discussed. Based on the limited TUs, we think it is necessary to focus on only 2 or 3 key event types in this Release supported by majority. 

Proposal 1.4: Support Option-1. Suggest removing the instance in Option-1 for now and put FFS as following.
FFS: Further study the enhancement on the timer/counter taking BFD mechanisms as a starting point. 
[Mod]: Please review version-2 as a compromise.

	Google
	Proposal 1.1: We don’t think Note-1 is needed or has SPEC impact. It is NW to select Scheme 1 or Scheme 2, and then NW has the freedom to decide whether the RS type of measurement RS for current beam and new beam is the same or not. Why do we need to add the restriction on it, and what’s the complexity difference to UE if RS types are different? If the Note-1 is really need, it should be only applicable for implicit manner selection. 
[Mod]: Please review the update as a compromise. 

Proposal 1.1B: Agree with HW to also introduce Option-2C.  

Proposal 1.2: Support 

Q1.3: We are open to discuss more events. But any event including event 2 should consider BFR. BFR can achieve effect like UEI beam report and UEI beam switching. If BFR is triggered, what is the benefit to transmit UEI beam report again, which would probably report the same candidate beam? 

Proposal 1.4: Tend to support Option-3. But is this proposal just for study or we are going to down-selection in RAN1#117?  
[Mod]: Please review version-2 as a compromise.

	Mod_V28
	Update proposal 1.1 per companies input and offline (just for clarification), and then adding version-2 for proposal 1.4 as a compromise for double check.

	CMCC
	Proposal 1.1: Support.

Proposal 1.2: Support the proposal and the FFS is not needed.

Q1.3: Not support all the other events.
For Event-1, when the condition of Event-1 is satisfied but no new beam information is provided to network, aperiodic beam measurement and reporting could be triggered to find new beam, it is not a latency reduction method compared to Event-2.
For Event-3, although a new beam is better, if the current beam is good enough for transmission, there is no need to trigger the event.
For Event-4, it is difficult to define the absolute threshold for current beam and new beam. When UE is at cell center, the quality of both current beam and new beam may be good, if the value of threshold 1 is too small, the event will not be triggered for cell center UE. When UE is at cell edge, both quality of current beam and new beam may be bad, if the value of threshold 2 is too small, the event will not be triggered for cell edge UE. It is difficult to define two suitable thresholds for all the cases.
For event-5, although the middle beam between current beam and new beam is the best beam for UE, to consider cell-level RS transmission, it is not resource efficiently to configure the middle beam for UE.
For Event-6, we could not see the motivation of Event-6. Although the current beam is not in the best K>1 beams, if the current beam is good enough for transmission, there is no need to trigger the event.
For Event-7a, firstly, there may be multiple beams in the activated TCI state with quality worse than a new beam, is this means multiple events will be triggered for each beam? Then it will cause multiple reports to increase the reporting overhead. Secondly, although there may be one beam with quality worse than a new beam, since it is not indicated to UE, it is not urgent to report to network, legacy periodic beam measurement and reporting is enough for network to update the list of activated TCI states. Thirdly, already supported Event-2 could realize the function that when multiple new beams are reported, network could update the activated TCI state list.
For Event-7b, is it means only when the best beam is worse than a new beam, the report is triggered? When Event-7b is happened, Event-2 is also happened, and there is no need to report both Event-7b and Event-2.
For Event-8, we could not see the motivation of Event-8.
For Event-9, we already discussed the explicitly configured RS for current beam in last meetings, it is signaling overhead to update the current beam.
[Mod]: Thanks for above analysis. Your preference is captured.

Proposal 1.4 (version-2): Support Option-1. To consider the accidental changes of channel, it is possible that due to an instantaneous blockage, UE assesses the radio link quality according to the specific resources worse than the threshold at one moment, then the radio link quality is recovered better than the threshold at next moment. To improve the reliability of beam reporting and reduce the frequent beam reporting overhead, a timer or counter is needed.

	NICT
	Proposal 1.1: Support.

Proposal 1.2: Support.

Q1.3: We support Event-1 since gNB can activate some beam measurement to obtain a new beam timely. We also support Event-7a/7b to maintain the set of activated TCI states. 

Proposal 1.4 (version-2): Support.


	Nokia
	Proposal 1.1: We are generally fine. Regarding to scheme-2 and the last bullet, need update according to proposal 1.1B. 
[Mod]: Sure, if anything in proposal 1.1B is approved.
Proposal 1.1B: We don’t support TRS for beam measurement. What proposed by QC is generally fine. Regarding to HW proposal, request for clarifying how to update the RS for the current beam when TCI state is switched by DCI/MAC-CE.  
Proposal 1.2: Support
Q1.3: We are fine with event 1 and 6. We also see the gain from event 3. 
Proposal 1.4: we support option 2. Counter in option 1 is rather related to L3 operation or event 1.  Counter may cause additional latency. 

	Sharp
	Proposal 1.1: Support.
Proposal 1.1B: We are OK to further study the TRS case. In our view, SSB QCLed with TRS in the indicated TCI state can be used as the current beam. In this case, the RS type of the measurement RSs for the new beams can be SSB by using RRC or implicit manner.
Proposal 1.2: Support.
Q1.3: We prefer Event-1 and Event 7b/7a. In our view, Event-2 is used for the beam switching (i.e., report the best beam, which is better than the current beam, among active beams). Regarding Event-1, in a case that the current beam is likely to be failed and the best beam needs to be found, this event is useful by triggering AP CSI-RS after the UEIBM of Event-1. Regarding Event-7a/7b, these events are useful in a case that a set of the active beams needs to be updated.
Proposal 1.4: We support Option 2. Whether the reported beam is applied depends on the NW. For this reason, we think either Option 1 or Option 2 is needed to control the metric at the NW side. Furthermore, for Option 2, the NW can control/adjust a level to decide a reported beam. Since the previous L1-RSRP is multiplied by the filtering coefficient, and the measured L1-RSRP is multiplied by 1-filtering coefficient, if the measured L1-RSRP is significantly better than the old L1-RSRP, this difference can be considered as a weight to calculate a filtered L1-RSRP. On the other hands, for Option 1, it cannot consider a difference amount between the current beam and new beam. Even if the new beam is significantly better than the current beam, or even if the new beam is slightly better than the current beam, they count as 1.

	ASUSTeK
	Proposal 1.1: Support.

Proposal 1.2: Support.

Q1.3: Regarding events other than event-2, our position has been captured. 

For event-7a/7b, we believe these two events are to assist gNB to update activated TCI states other than the indicated one. Besides, we are not convinced that event-2 can serve the same purpose since gNB does not know which current activated TCI state is with worse quality. 

For even-8, it seems like an extended event-2, which makes gNB has more choice (i.e., M>1 candidate beam) to change current beam. If we are th only one company to support event-8, we’re fine to deprioritize it. 

For event-9, it seems like an alternative of event-2 which further defines configured “SSB or CSI-RS”. The difference between event-2 and event-9 seems to be signaling detail (e.g., explicit configuration (event-9) or implicit derived from indicated TCI state (event-2) ). Given ongoing proposal 1.1, we think event-2 is enough and event-9 could be deprioritized.

Proposal 1.4 (version-2): Support.


	NTT DOCOMO
	1.1 
We are fine with Proposal1.1. For Proposal 1.1B, we are OK to further study.

1.2
Support.

1.3
Support Event-1 and Event-7a.
Event-1 would be useful to reduce UE power consumption to monitor RS, or to warn potential BFR.
Event-7a would be useful to update activated TCI state list.
[Mod]: After reviewing your contribution, it seems that 7b is your first preference. Correct!

1.4
We are fine with Proposal 1.4 (version-2).

	Transsion
	Proposal 1.1: Support both Scheme-1 and Scheme-2. We support the same RS types for new beam and the current beam. If one RS type for the new beam(s) is explicitly configured, e.g., CSI-RS or SSB, the same RS type for the current beam(s) can be implicitly determined according to RS type for the new beam(s). In this way, both Scheme-1 and Scheme-2 are supported depending on the configuration of new beam(s).

Proposal 1.2: Support, we support to indicate/update the RSs for new beam by RRC configuration.

Q1.3: We support Event-1, Event-3 and Event-4. For Event-1, gNB can schedule the UE to measure and update new beam(s) timely before BFR. For Event-3, the new beam(s) which satisfies the condition is reported to assist the gNB to find a better beam. For Event-4, it is a combination of Event-1 and Event-3. To avoid redundant designs,  the similar Events do not need to discuss.


Proposal 1.4 (version-2): Support. For Option-1, it follows the rule of BFD and can void error-triggering of beam reporting.

	IDC
	P1.1:  Support.
P1.1.B: OK to further study.
P1.2:  Support Option 3b (implicit-activated) considering Event-2 for the purpose of indicated-TCI switching, where Option 3b does not require any extra RRC/MAC-CE signaling under unified TCI framework but the existing TCI-activation MAC-CE command does the job for the new beam configuration already. Pure RRC signaling for the new beam configuration should be avoided as it requires RRC re-configuration each time gNB wants to update the new beam set, which doesn’t make sense.
In that sense, Apple’s suggestion (Option 3a + 3b) sounds reasonable, as it offers NW’s choice on explicit configuration (Option 3a) or relying on existing MAC-CE TCI-activation command without any extra signaling (Option 3b). Xiaomi, NEC, HONOR seem to suggest same/similar proposals, and MTK at least raised the same issue when only relying on separate RRC config. 
[Mod]: Sure. While discussing the detail of option 3a, your preference may be discussed together. But, for now, TBH, majority companies prefer to use the legacy CSI-RS resource configuration, rather than being based on any rules. 
P1.3: Support Event-1, 7a, 7b.

	Qualcomm 2
	Proposal 1.1:
As we commented in the first round, for fair comparison between the current and new beam qualities, just “the same RS type” may not be sufficient, particularly when the RS type is CSI-RS. For CSI-RS, we think the periodicity (and slot offset), bandwidth, subcarrier locations, and frequency density should also be the same across all CSI-RS resources for the current and new beam measurement. Thus, we suggest adding additional note (or at least as an FFS) in Proposal 1.1:

· Note 2: When the RS type is selected as CSI-RS, the periodicity (and slot offset), bandwidth, subcarrier locations, and frequency density should be the same for current beam and new beam(s).
[Mod]: Proposal 1.1 is quite stable for now. Unless the above note can has a number of companies support/echoing before Monday online, I believe that they may be discussed in the next round.

	Mod V38
	Companies preference is updated.

	Samsung2
	Issue 1.4:
Event-2 detection/declaration is very different from beam failure detection/declaration. Beam failure detection/declaration does not include identifying new beam(s) but Event-2 detection/declaration involves identifying new beam(s). Different Event-2 instance indications may result in different new beams. For instance, for a first Event-2 instance indication (simply mean that the Event-2 condition is satisfied), the UE may identify only a first new beam that satisfies the event condition, and for a second Event-2 instance indication, the UE may identify only a second new beam that satisfies the event condition – the first and second new beams can be different. To our understanding, there are at least two implications from this:
1. Adding up the first Event-2 instance indication and the second Event-2 instance indication as two counts does not make sense – even though the Event-2 condition is satisfied for both counts, they may have completely different new beams (hence different channel conditions). In this case, it is unclear what would be the usage of counting them together.
2. If the first Event-2 instance indication and the second Event-2 instance indication serve as two counts towards the maximum counts for the counter, which new beam(s) – the first, second or both – should be reported in the UEI beam report after the UE has initiated the beam reporting? The beam quality of the first new beam may become very bad when detecting the second Event-2 instance indication.
Based on the above, for the UE to initiate a beam reporting, at least a same new beam – that satisfies the Event-2 condition – may need to be identified a number of times within a time period. Hence, we provide Option-4 below for further study. 

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. 

[Mod]: Thanks for opening your mind. Option-4 is reasonable and may be discussed together with version-2. Let’s keep it as your suggested, and then I may re-consider that in the next round.  


	KDDI
	1.1: We support.
1.2: We support. Our first preference is Option-3a, and we want to study on supporting 3c. 
1.3: We support Event-1, 7a and 7b.
Event-1 can be used for triggering measurement on new beams. This event can reduce the frequent measurement on UE-side.
Event-7a/b can be used for updating on activated TCI-state list.
1.4: We prefer version1. 

	TCL
	Proposal 1.1 and 1.2: Support at least to configure the RS for current and new beam(s) by RRC. 
Proposal 1.3: Support event-1. Although event-1 do not provide any information about new beams, network can know the worse channel quality of UE quickly, then network maybe can let gNB do beam refinement (P-2 procedure) or let UE do beam refinement (P-3 procedure) to reduce the probability of BFR.
Proposal 1.4: Support option-1.

	Mod Final
	Companies preference is updated.




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
	[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
· [bookmark: OLE_LINK11]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.


FL Observation-1: For candidate report format(s), we have the following observation
· Option 1: ZTE, vivo, OPPO, ETRI, NEC, Apple, Fujitsu, Lenovo, New H3C, Panasonic, Fujitsu, Transsion Holdings, RUIJIE NETWORKS,
· Option 1a: Samsung, CEWiT, IDC, Lenovo
· Option 1b: MediaTek, Huawei/Hisilicon, ETRI, CATT, FW, Lenovo
· Option 2: LG (mode-B)
· Option 3: MediaTek, Ericsson, Qualcomm, Samsung, ZTE, CEWiT, OPPO, Spreadtrum, IDC, Huawei/Hisilicon, LG (mode-A), Nokia, CATT, Sharp, Apple, CMCC, Fujitsu, FW, NTT DOCOMO, Xiaomi, Intel, Sharp, NICT

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 above observations, we super majority companies support for Option-3, and then the rest may be FFS as an optional optimization design. Then, for always current beam report, we can go with the middle ground, i.e., per RRC configuration. 


Proposal 2.1: 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’.  
· Whether current beam is always reported can be enabled or disabled by RRC.
· When enabled by RRC, the current beam is NOT counted in the N reported beams.  
· FFS: Option-1/1a/1b/2.  

Supported by (25): MediaTek, Ericsson, Qualcomm, Samsung, ZTE, CEWiT, OPPO, IDC, Huawei/Hisilicon, LG(Mode-A), Nokia, Spreadtrum, Sharp, Apple, CMCC, Fujitsu, KDDI, Intel, FW, NTT DOCOMO(?), Xiaomi (with current beam always reported), NICT, HONOR, Transsion, TCL
Not supported by (5):  vivo/Panasonic/NEC/Lenovo (option-1 only), CATT (option-1b only)


	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
	· Please input your views on proposal 2.1~2.2, if needed.
· For Issue 2.3, please review FL assessment, and any suggestions are welcome. 

	Panasonic
	Proposal 2.1: We support Option 1. Option 2 can be special case of Option 1 as well. 


	OPPO
	2.1: Support. The FFS sub-bullet can be removed. It does not make sense to support multiple options and then why FFS  on other options.


	Samsung
	Proposal 2.1: support. In addition, as we commented before, we also see the need to have the configured value of N to be greater than or equal to a minimum number, i.e., Nmin>1. This is because: if the UE would only report one beam (i.e., N=1), the gNB may not be able to update the TCI state for the UE based on the reported single beam. For instance, the reported single beam may result in large interference to other UEs, or the reported single beam cannot be used to serve multiple UEs at the same time (which would result in throughput loss). It is evident that additional latencies would be expected if only one beam is reported – the UE may need to perform additional measurements and identify additional new beam(s) that would satisfy the event condition. To avoid this happening, it would only be meaningful to let the network configure more than one beam to be reported in the beam report (with at least one beam satisfying the event condition). 

Proposal 2.2: we are fine to further study the additional quality metric.

Issue 2.3: agree with the FL’s assessments. These issues can be additionally addressed in a later phase.


	Xiaomi
	Proposal 2.1:
We prefer to always report current beam without RRC enabled.

Proposal 2.1:
We support L1-SINR. But suggest to remove last two FFSs since it is for S-TRP.


	Fujitsu
	Proposal 2.1: We are fine with the proposal
Proposal 2.2: Support

	Huawei, HiSilicon
	Proposal 2.1: Support

Proposal 2.2: We don’t think using L1-SINR as a measurement quantity is useful and we are not sure how the “further study” about SINR may be done in this Rel-19 AI. We think 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.

Issue 2.3: We think Issue 2.A and 2.B are more urgent than 2.C and suggest our FL to prioritize them in the discussions. 

· Issue 2.A: We think it is important to support both SP and AP CSI-RS due to at least the following reasons:

1) We have already agreed in RAN1 116-bis that “The RS for current beam is implicitly derived from a QCL RS of indicated TCI state”. However, the QCL RS of the indicated TCI state can be SP/AP CSI-RS. Therefore, if SP/AP CSI-RS is not supported and the QCL RS of indicated TCI state is an AP/SP CSI-RS, UE cannot monitor the quality of current beam.
2) Assuming that Event-1 is agreed, when UE report that the quality of the current beam is lower than a threshold in Event-1, gNB can trigger/activate AP/SP CSI-RS to quickly find a new beam e.g., using Event-2, and prevent the UE to go into beam failure. If such mechanism is not devised, gNB needs to rely on periodic CSI-RS transmission and UE needs to measure all occasions of the periodic CSI-RS to see when Event-2 triggers a report. This would result in an unnecessary RS transmission overhead and UE complexity.
· Issue 2.B: This can be discussed along with discussions on the additional events. It seems that it is unavoidable to at least include event ID in the report if any additional event (other than event-2) is agreed. 
[Mod]: Good analysis. Let’s check other companies input. If a list of companies echo your views, of course, we may have some dedicated discussion.


	Intel
	Proposal 2.1: Support this proposal in principle. We support option 3. However, we are not sure a RRC configuration is technically necessary to control whether current beam is reported or not. We can leave it to UE implementation (counted as part of N), we can also decide to report it always (N+1) or to not report it – RRC seems an overkill.
[Mod]: The motivation of reporting current beam is to make sure that the gNB can be aware the exact channel property of current beam  
Proposal 2.2: We are not sure a “further study” is needed here.
[Mod]: Too difficult of making real progress in RAN1#117. Let’s do that one by one. 

	MediaTek
	Proposal 2.1:
We support Option-3 and suggest removing the FFS on the other option(s) due to unclear intention. In addition, we prefer to always report the current beam, which is helpful to assist NW to determine how necessary it is to perform the beam switching after it receives the UEI/ED beam report.

Proposal 2.2:
We don’t support Proposal 2.2. This proposal seems redundant since we already agreed to further study L1-SINR in RAN1#116 meeting. There is no need to catch the further study for L1-SINR again.
[Mod]: Let’s assume that this proposal is a small step on the top of previous agreement.

Issue 2.3: 
We are fine with FL’s guidance to deprioritize those issues. Our views are further shown as follows: 
· [bookmark: OLE_LINK32]Issue 2.A: Semi-persistent or aperiodic CSI-RS are not supported due to no essential use case. 
· [bookmark: OLE_LINK33]Issue 2.B: The index of CSI reporting configuration can be used to identify event-related information. 
· Issue 2.C: The motivation is unclear. We don’t support MPE related information or UE capability value index as an additional content.


	ZTE
	Proposal 2.1: Support.
Besides, we think it is eligible to keep the FFS at the current stage, especially for the discussion of UL signaling medium/container. Although the payload size of a UEIBR can be fixed when the number of reported beams is fixed, the payload size of UCI carrying multiple UEIBRs in case of cross-CC reporting can still be variable, in where a field indicating the payload size is needed as well. Hence, the necessity of supporting Option 1 is worth to be further studied.

Proposal 2.2: Open to further study.

Proposal 2.3: Agree with FL’s assessment.

	Ericsson
	Proposal 2.1: 
Support. This gives adequate flexibility, and it makes the problems with varying payload size smaller.

Proposal 2.2: Not sure that this is needed. In some cases, it is clearly beneficial to derive a beam quality based on L1-SINR compared to L1-RSRP. What are the arguments against supporting L1-SINR? Since it is defined for normal beam reports, why not support it for UE-initiated reporting?

We agree with Huawei that Issue 2.A should be prioritized: as we understand it, we were close to an agreement for SP-CSI-RS last time. We do not see why this decision would be impacted on the progress for additional events.

State-of-the-art FR2 systems support so many beams that periodic reference signals cannot be transmitted in all beams: instead aperiodic or semi-persistent CSI-RS are used. Experience from field shows that measurement reports on subsequent aperiodic CSI-RS transmissions are often identical. For example, if the UE is required to perform measurements on aperiodic CSI-RS at time T1 and T2, where T1 and T2 are close in time, e.g., separated by 80ms, the best beam has rarely changed, and the report would not be very useful. So instead of sending a beam report for every triggered aperiodic CSI-RS, UE should only report when certain conditions are met.
[Mod]: Let’s check whether we have some other companies echoing your and HW’s views, especially for SP-CSI-RS. It seems close to have an agreement but not sure. 


	Mod_v12
	No update for the proposal and capturing companies’ input.

	Qualcomm
	Proposal 2.1:
We are generally fine with the proposal, but whether to count the current beam toward N or not may need further discussion. Thus, we suggest to keep it FFS.
[Mod]: Thank you. Counting or not is really not a big deal. Either way, from the FL perspective, I prefer to complete this minor sub-issue together. Then, we can focus some other essential topics in the next round. 

Proposal 2.2:
We support this proposal. As we commented in Proposal 1.2, the issue of CMR/IMR configuration is also related to our suggestion (i.e., same RS pool for the current and new beams) in Proposal 1.2.

	Apple 
	Proposal 2.1: Ok to simplify the design and minimize spec impact.
Proposal 2.2: Fine to further study. 

Issue 2.3: 
· Issue 2.A: We support L1-RSRP on semi-persistent CSI-RS for UE-initiated beam management. Compared to P-CSI-RS, SP-CSI-RS offers advantages in terms of signal overhead. It is NW responsibility to ensure the SP-CSI-RS is available/activated when a corresponding Event-2 is configured by RRC signaling.   
Issue 2.B: This depends on how many events UEIBR supports and how many can be configured simultaniously. 

	Mod_v16
	No update.

	Spreadtrum
	Proposal 2.1: Support Option-3. The FFS can be removed

Proposal 2.2: Open to further study.

Issue 2.3: 
Issue 2.A:  
For Event-2, there is no need to support semi-persistent CSI-RS and aperiodic CSI-RS. For current beam RS, the periodic RS for current beam measurement always can be derived based on the implicit manner. Thus, it seems that there is no clear requirement and motivation to introduce SP-/AP-CSI-RS for current beam measurement. For new beam measurement, we also think the periodic RS resource is sufficient, where the new beam RS can be explicitly configured with Event-2 and used for new beam quality monitoring to facilitate the overall latency reduction. 
For other event, whether to support SP-CSI-RS and AP-CSI-RS depends on the event definition and use case. For example, if Event-1 is supported and configured, when the UE request indicating the deterioration of the current beam quality is received at the gNB, SP-/AP-CSI-RS can be activated or triggered for new beam measurement.

Issue 2.B: 
When multiple events are configured, if an event occurs, the UL signaling should contain an indication of the event that occurred.

	CATT
	Proposal 2.1: Not support. We prefer to option1b and raise concern to option3. The beams reported in option3 may contain the beams that are not satisfy the condition, thus, extra efforts are needed to indicate the differences. By contrast, option1b is a straightforward way to resolve it. We understand that option3 follows the legacy way thus, it has less spec impact but we do believe an improved version should be supported. 
[Mod]: Okay, your preference is updated. 

Proposal 2.2: Ok with the proposal.

Issue 2.3: It is our view that 2.B is essential if multiple events are supported.


	NEC
	Proposal 2.1: 
Option 1 is preferred. The beam report is triggered based on the event of finding new beams, reporting the new beams satisfying the condition is sufficient. While we can be fine with option 3 as starting point.
For current beam, we support measurement result for current beam always included in the reporting contents, which should provide the necessary of current situation to network device. As the condition for event 2 is new beam becoming threshold better than current beam, it doesn’t mean current beam is too worse to serve the UE. If majority companies support RRC configurable of reporting current beam, can we suggest a basic feature/capability to always report the current beam, and optional feature/capability to disable the reporting by RRC?


	vivo
	Proposal 2.1:
Not support. We prefer Option-1 and have come concerns about Option-3. If there are multiple UEIBM reports from multiple CCs are transmitted in the same report instance, the total payload size may still be variable even though the number of reported beams is fixed. As the measurement resource indices (e.g., SSBRI or CRI) and the configuration of whether the current beam is always reported may be different in the multiple UEIBM reports. Thus, the fixed reported number is meaningless. In contrast, we prefer to only report measurement results of beam that satisfy the condition of event-2. Furthermore, according to our RAN2 colleagues, a unified design for UEIBM in MIMO and Mobility is the majority view in RAN2. Thus, UCI-based UEIBM reporting should consider the Rel-19 LTM use case. Considering handover decision is based on the reported information generally, it is sufficient to report the cells/beams that satisfy the condition. Therefore, Option-1 is more reasonable.  
[Mod]: Your views are captured. Let’s handle this issue during online. 

Proposal 2.2:
To avoid complicated IMR determination when the CMR is implicitly derived, we think only CMR-based L1-SINR is allowed.  

	Lenovo
	Proposal 2.1: 
We only support option 1 because it can reduce the UL overhead for the beam report compared with option 3.
[Mod]: Got it.

Proposal 2.2: 
One comment on clarification, how to determine/configure the interference resource for the current beam?

	FUTUREWEI
	[bookmark: OLE_LINK28]We are fine with Proposal 2.1.
We are fine with Proposal 2.2.
For issue 2.A in FL’s assessment, at least semi-persistent CSI-RS can be considered for beam measurement for UE-initiated/event-driven beam reporting.

	LG
	P2.1
We support the proposal for Mode A. For Mode B, minimizing overall UCI payload size seems critical as UL resource for Step 2 can be considered as a reserved resource for a dedicated UE. As the most important information from gNB perspective would be the strongest new beam like BFR, Option-2 could be beneficial for Mode B.
[Mod]: Option-2 can be assumed as a specific case of Option-3. How about we may have separate candidate value of N per mode as a next level discussion.

Issue2.B
We have the same view with Huawei and Spreadtrum. It can be discussed along with discussions on the additional events.


	HONOR
	Proposal 2.1: Support Option-3. Support to include measurement of current beam without RRC enabling.
Proposal 2.2: Support L1-SINR as a measurement quantity like legacy report.
Issue 2.3: Fine with FL’s assessment.

	Google
	Proposal 2.2: Support 


	Mod V28
	Companies preference is updated.

	CMCC
	Proposal 2.1: Support the proposal and the FFS is not needed.

Proposal 2.2: Support. Legacy periodic beam measurement and reporting and UE initiated beam reporting may be used together to facilitate reliable and timely beam management. With UE initiated beam reporting, legacy beam measurement and reporting could be configured with less frequently to reduce the overhead. Currently, both L1-RSRP and L1-SINR are supported for beam measurement and reporting. 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.

	NICT
	Proposal 2.1: We support the proposal.

Proposal 2.2: We support L1-SINR as a measurement quantity.

Issue 2.3: We agree with the FL’s assessments.

	Nokia
	Proposal 2.1: We are fine with proposal 2.1. Support Option-3. We don’t support variable size.  Current beam report by RRC configuration is acceptable. 
Proposal 2.2: Support L1-SINR. Also, fine with GBBR for further study. 
Issue 2.3: we don’t need to agree on any of FL assessment. 

	Sharp
	Proposal 2.1: Support.

	NTT DOCOMO
	2.1
We’d like to know company view of how NW can identify which beam satisfies the condition when whether current beam is always reported can be enabled or disabled by RRC. If current beam is always reported, NW can predict which beam satisfies the condition. On the other hand, if current bean is not always reported, additional enhancement would be needed. With this sense, if we support configurability of inclusion of current beam, we may need to specify different UCI contents for each case. It would be complexed. We think this issue should be discussed before we agree the 3rd sub-bullet. We’re fine with other part of the proposal.
[Mod]: Per my assessment, at least for now, companies are not on the same page on what you mentioned above: NW should identify which beam satisfies the condition. That is the reason why we have the RRC enabling/disabling. The details on report contents will be discussed in the next round. As a baseline, we just reuse the legacy if current beam is not always reported (actually whether to be report is spec transparent). 

2.2
Support Proposal 2.2

2.3
We are fine with FL’s assessment.


	Transsion
	Proposal 2.1: Support option 1 as it can reduce the UL overhead for the beam report compared with option 3. In addition, we prefer to report the current beam enabled by RRC.

Proposal 2.2: We support L1-SINR as a measurement quantity.
Issue 2.3: Agree with the FL’s assessments.

	IDC
	P2.1: Support.
P2.2: OK for further study.

	Mod V28
	Companies preference is updated.

	KDDI
	2.1: We support. We do not see the motivation to support the other options in addition to option-3. 

	TCL
	Proposal 2.1: Support.
Proposal 2.2: L1-SINR can reflect the interference level which is different from the information of L1-RSRP. It is benefit to study.

	Mod Final
	Companies preference is updated.



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: In order to avoid dropping ‘chicken-egg’ argument again, let’s focus on this first channel firstly.
· ‘One-bit’ approach has got super majority companies’ support, and meanwhile several companies raise concerns on introducing multi-bit due to gNB blind detection complexity and heavy spec impacts on multiplexing rule.  
· But, after reviewing proponent’ views on multi-bit (e.g., for variable size, cross-CC, multi-event), the last FFS for multi-bit indication is added. From FL perspective, it seems what we can do for now due to the fact that the benefit of multi-bit may be much relevant to scenarios which may not be quite clear or not be supported, but, of course, multi-bit can be assumed as an alternative while discussing them.  


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

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
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 Note: Further progress on Step-2 in mode-B, e.g., details on 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 PUSCH, but there is still a number of companies preferring to use PUCCH or both PUSCH and PUCCH. 

Q3.3: Please share your views on details on step-2 in mode-B. For second channel type, per companies input, we may have the following three options:
· Option-1: The second channel in Step-2 is PUSCH
· Option-2: The second channel in Step-2 is PUCCH
· Option-3: The second channel in Step-2 can be both of PUSCH and PUCCH
Besides, further discussions on other related issues, like resource pre-configuration for second channel and timeline/mapping between first and second channel, 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-B is clear. 

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.

	Panasonic
	Proposal 3.1: We support the proposal. We prefer to remove the FFS. 

Q3.2: We prefer	UL-grant DCI + PUSCH

Q3.3: We prefer PUCCH


	OPPO
	3.1:  we support and we also suggest to remove the FFS sub-bullet. 
Q3.2:
For mode-A: Option-1 is preferred.  Option-2 will have much more spec impact and there seems no clear benefit.

Q3.3: Option-2 is preferred. Considering the payload size of UEI beam reporting, PUCCH is a better choice than PUSCH. 

Q3.4: cross-CC beam reporting has been supported in legacy CSI framework.  In the CSI reporting configuration, the gNB can configure cross-CC measurement RS to achieve cross-CC beam measurement and reporting. So, no further change is needed since rel-19 UEI beam reporting is still under the legacy CSI framework.  

	Samsung
	Q3.1: Support the proposal form FL.

Q3.2: For the second UL channel for Mode A, supporting both PUSCH and PUCCH can be beneficial for signaling overhead reduction and latency reduction. Note that overhead/latency reduction is clearly captured in the WID. In addition, it is also beneficial for network energy saving. The details are analyzed in our contribution copied below.

	Comparing with only having PUSCH as the second UL channel, additional support of PUCCH for the UEI beam report is beneficial for overhead reduction for PDCCH transmission; note that reduction of signalling overhead is also required by the objective of the WID. If only PUSCH is supported for UEI beam report for Mode A, the network would always need to schedule a PUSCH transmission with or without UL data arriving for a UE when detecting a first PUCCH from the UE. Consider a typical case of DL heavy traffic scenario and there is only DL data arrived for a UE: if only PUSCH is supported for the second UL channel, when the network detects the first PUCCH from the UE, the network needs to transmit PDCCH with a DL DCI format scheduling a PDSCH reception and a UL DCI format to schedule a PUSCH for the UEI beam report. For the same setting, if PUCCH can be supported for the second UL channel, the DL DCI format for scheduling a PDSCH reception can also be used to indicate the UEI beam report transmission in a PUCCH; in this case, there is no need to transmit the UL DCI format to schedule a PUSCH thus the signaling overhead can be reduced. In addition, there will be additional network energy saving gain due to the omission of PDCCH transmission for the UL DCI format. If the traffic load is heavy in the network, there may not be enough resource for transmitting the DCI formats (e.g., both DL and UL DCI formats) for all the UEs at a same time, and the latency would be increased as a result due to the delayed transmission of some DCI formats.




For PUCCH, adding 1 bit in a DL DCI format to indicate the transmission of the UEI beam report would suffice. The PUCCH resource for HARQ-ACK transmission can be reused to carry both the HARQ-ACK and UEI beam report. This mechanism is similar as in legacy operation when a PUCCH transmission with HARQ-ACK overlaps with a PUCCH transmission with CSI report; in this case, the UE multiplexes HARQ-ACK and CSI report in the PUCCH for HARQ-ACK. 
[Mod]: Per current situation, I feel that we may have to let it go. But, if you prefer to have some further studies, it should be fine as an additional FFS.

Regarding the details of DCI formats, for UL DCI, we think DCI 0_3 should also be supported in addition to DCI 0_1/2; if only DCI 0_1/2 are supported, a UE monitoring DCI 0_3 is enforced to monitor DCI 0_1 or 0_2 for UEI-BR. For example, if DCI 0_3 is not supported in Mode A, the network has to additionally transmit a DCI 0_1 or 0_2 to indicate resource(s) for UEI beam reporting even though the network is transmitting a DCI 0_3 to schedule PUSCHs – in this case, additional transmitting the DCI 0_1/0_2 can be considered as a source of “overhead”. Therefore, we have the following observation.

Observation: Supporting DCI 0_3 in addition to DCI 0_1/2 are beneficial for signaling overhead reduction and latency reduction as well as network energy saving.
[Mod]: Good point. Let’s have DCI format 0_1/0_2 first, and FFS DCI format 0_3


For the same reason, DCI 1_3 should also be supported in addition to DCI 1_1/2.

Q3.3: Supporting both PUCCH and PUSCH are aligned with the legacy operation and we support Option 3 and have the following proposal for the resource allocation of second UL channel for Mode B

Proposal 3.3-1: Support both PUCCH and PUSCH for the second UL channel transmission for Mode B.
· For UEI beam report in a PUCCH, a periodic PUCCH resource for PUCCH format 2/3/4 is configured by dedicated RRC signaling.
· For UEI beam report in a PUSCH, a CG PUSCH can be configured by dedicated RRC signaling.

A minimum time gap between the first PUCCH and second UL channel can be configured so that the pre-configured resource of the second UL channel can be re-allocated for the sake of resource efficiency. This is to ensure that the association between the first PUCCH and second UL channel is the same between UE and gNB to avoid blind detection of the second UL channel for the network, and to reduce resource overhead by re-allocating the second UL channel (as mentioned above) if the network does not receive/detect the associated first PUCCH; therefore, we have the following proposal.

Proposal 3.3-2:  On beam report transmission procedure for UE-initiated/event-driven beam reporting Mode B, a minimum time offset between the end of a transmission occasion of the first PUCCH and the start of the associated transmission occasion of the second UL channel is configured by dedicated RRC signaling.

Q3.4: We prefer to postpone the discussion. We should first focus on the fundamental features for Mode A and Mode B. The cross CC case can be later discussed when we have a clearer understanding of Mode A and Mode B.


	Xiaomi
	Proposal 3.1
Support 

Q3.2
Support Option-1. Option 2 will introduce much more spec impact.

Q3.3
We prefer Option-2. If Option-3 is supported, PUCCH should be the basic feature.

Q3.4
We don’t prefer to support measurement results of multiple CCs in one beam report. Since if supported, the UCI size will be variable, which will be complicated.  

	Fujitsu
	Proposal 3.1: Support
Q3.2: Option-1 is preferred considering the resource allocation flexibility and the less standard impact
Q3.3: Option-1 is preferred considering the unified design with Mode A and the potential reuse of 2-step RACH design
Q3.4: If the question is on whether multiple reports across CCs can be simultaneously transmitted on one channel, the answer is no. It is not preferred to transmit multiple reports on one channel
[Mod]: Your understand on the question is correct. 

	Huawei, HiSilicon
	Proposal 3.1: 

We can accept the proposal as a compromise.

However, we think a multi-bit PUCCH indication for both Mode-A and Mode-B would be a better choice. Considering that the beam report can correspond to any event, any cell (in cross-cell reporting) and any number of beams, the design of beam report UCI is both flexible and complicated. Using the first PUCCH to at least inform the triggering event can reduce the design complexity of UCI that carries the actual beam report. In addition, such event information can help gNB to schedule an appropriate UL resource to carry the subsequent beam report in Mode A.

Q3.2: 

We support Option-1. 

For Option-2, although PUCCH can be indicated by DCI that schedules PDSCH, we do not think such PUCCH should be supported as the second UL channel since it is not straightforward to use a PUCCH for HARQ ACK of PDSCH to also carry a beam report and such design requires additional spec impact including addressing how to handle beam report multiplexing with HARQ ACK of PDSCH in the same PUCCH. 

Q3.3: 

We support Option-3 (both dedicated PUCCH resources and dedicated Type-1 CG-PUSCH). 

We think both dedicated PUCCH and dedicated Type-1 CG-PUSCH should be supported to provide more flexibility at the gNB side for UEIBM report resource allocation.  Note that gNB may pre-configure only one of the two types of resources for UEIBM report. 
[Mod]: The note you highlight seems reasonable. 

Q3.4: 

cross-cell CSI reporting is supported in legacy by configuring report configuration CSI-ReportConfig on one cell and resources for channel measurement on another cell. In legacy, the field carrier in CSI-ReportConfig is used to indicate the cell on which the associated measurement resource is configured and resourcesForChannelMeasurement field in CSI-ReportConfig is used to indicate the measurement resource on the cell indicated by carrier. While the concept of configuring report on one cell and having measurement resources on another cell can be borrowed from legacy to support cross-CC reporting for UEIBM, at least the following issues that stems from the fundamental differences between legacy CSI reporting and the UEIBM reporting should be discussed and handled to support cross-CC reporting: 

1) Implicit derivation of measurement resources: In UE initiated beam reporting, based on the agreement in RAN1 116-bis, the measurement resource for the current beam is implicitly derived from the indicated TCI-state, rather than being explicitly configured. Therefore, resourcesForChannelMeasurement field in CSI-ReportConfig should not be used to indicate the measurement resource for the current beam. Instead, UE should adopt the QCL RS of the indicated TCI-state or the SSB QCLed with the QCL RS in the cell indicated by carrier field in CSI-ReportConfig as the measurement resource for the current beam.
2) Indication of the cell corresponding to the beam report: In legacy beam reporting, in the case of periodic or semi-persistent report on PUCCH, the UL resources for beam reporting of each cell is pre-configured. In turn, in the case of semi-persistent or aperiodic report on PUSCH, the same DCI that triggers beam reporting of the cell also schedules the UL resources for the report. Therefore, in either case, gNB can know the beam for each cell is reported in which UL resource. However, in the UE initiated beam reporting framework, as beam report is initiated by the UE, such association between the beam report of each cell and the corresponding reporting resource is not clear. Let us consider the typical case that multiple CSI-ReportConfig each associated with a different carrier C2,…,Cn are configured on a single carrier C1. Since there is no pre-configured PUCCH resources dedicated to the beam report of each carrier or triggering DCI for beam report that ties the scheduled PUSCH resources to the beam report, an additional mechanism should be devised to inform gNB that the beam report on C1 is associated with which of the carriers C2,…,Cn. We think the simplest solution is to include cell ID in the beam report. 
 We have the following proposals in our t-doc regarding the above discussions:

Proposal 12: To support UE initiated cross-cell beam reporting, configuring report configuration and corresponding measurement resource on different cells can be considered as a starting point.

Proposal 13: To support UE initiated cross-cell beam reporting, the measurement resource of the current beam is the QCL RS of the indicated TCI-state or the SSB QCLed with the QCL RS of the indicated TCI-state in the cell indicated by the ‘carrier’ field provided in the report configuration.

Proposal 14: For UE-initiated cross-cell beam reporting, introduce cell ID in the beam report to indicate the cell on which the beam measurements are carried out.




	Intel
	Proposal 3.1: We are fine.
Q3.2: We support UL grant + PUSCH. Substantial specification impact is expected for DL grant with PUCCH to carry beam report
Q3.3: We are fine to support both PUCCH and PUSCH (Type 1 CG-PUSCH). 


	MediaTek
	[bookmark: OLE_LINK41]Q3.1: 
One-bit UCI is sufficient to serve as the first channel for Mode A and Mode B, and the unified design for two modes is preferred.We support FL’s proposal in principle and suggest updating the proposal as follows for better understanding: 
Proposal 3.1: On beam report transmission procedure for UE-initiated/event-driven beam reporting
· [bookmark: OLE_LINK38]For mode-A, support one-bit indication using PUCCH format 0/1 in the first PUCCH channel to request a resource for a second UL channel to carry beam report.
· [bookmark: OLE_LINK39]In such case, a Periodic PUCCH resource(s) for the first channel is configured by dedicated RRC signaling.  
· For mode-B, support one-bit indication using PUCCH format 0/1 in the first PUCCH channel to notify a second UL channel to carry beam report.
· In such case, a Periodic PUCCH resource(s) for the first channel is configured by dedicated RRC signaling.  
· FFS: Whether/how to support multi-bit indication in the first PUCCH for mode-A and mode-B
In addition, we also prefer to have down selection and remove the FFS. 

[Mod]: FFS is for safe and the update may be discussed in the next level. 

[bookmark: OLE_LINK42]Q3.2: 
We support Option-1 and have the concern on Option-2. Option-2 requires more spec impact and have no significant benefit. Moreover, legacy PUCCH-ACK for large payload size could be only selected from a resource set with up to 8 PUCCH resources based on PRI field, which limits NW flexibility on resource selection for UEI/ED beam reporting.

Q3.3: 
We are fine with either Option-1 or Option-2, and we have concern on Option-3 to support both. Option-3 unnecessarily increases UE complexity to handle two processing rules (e.g., UCI multiplexing/dropping rule) for PUCCH and PUSCH, respectively. 

[bookmark: OLE_LINK36]Q3.4:
If our understanding to the question is correct, we think it is unnecessary to associate CSI-RS resource configurations in multiple CCs with the one CSI report configuration and report them in the same reporting instance. Instead, current NR already supports CSI reporting configuration in CC#A being associated with a CSI-RS resource configuration in CC#B. If NW want to make the measurements for multiple CCs to be reported in one CC and in the same UL resource, NW can just configure multiple CSI reporting configurations in one CC to share a same UL resource (where the CSI reporting configurations are associated with CSI-RS resource configurations in different CCs).

	ZTE
	Proposal 3.1: Support.


Q3.2: Support Option-1. 
For Mode A, note that only PUSCH can be used for A-CSI report as in the legacy, it is natural to adopt the same mechanism for the second UL channel. By comparison, if go with Option-2, it should be noted that dynamically indicating PUCCH resource for either the CSI report or the transmission of HARQ-ACK + CSI is a brand-new design of the legacy UCI procedures, which may require extremely heavy spec efforts.


Q3.3: Prefer Option-1 and can be live with Option-3.
For PUSCH of the second UL channel in Mode B, the advantage is to support spatial division multiplexing transmission to avoid reporting collision between UEs (further details can be found in our contribution R1-2404239). For PUCCH, uplink resources configured for different UEs should not be overlapped in time or frequency domain to prevent from the collision issue, which might lead to heavy load of NW configuring PUCCH resources. In this sense, at least PUSCH should be supported for the second UL channel, and we are open to additionally support PUCCH.
In particular, although the uplink resource is pre-configured, we think it is somehow arbitrary to  consider UEIBR in Mode B as P-CSI report due to the transmission occasion of UEIBR is casual as AP-CSI report. In the meanwhile, compared to the legacy AP-CSI report, UEIBR in Mode B is notified by the first PUCCH rather than be scheduled by a DCI. Therefore, the CSI report type of Mode B cannot be used for the decision of supporting PUSCH and/or PUCCH of the second UL channel.

Regarding the resource pre-configuration for second UL channel, we think the configuration of the first PUCCH should be discussed at first. Consequently, note that the association between a trigger state for UEIBR and the first PUCCH transmission is essential especially for the case of cross-CC UEIBR, we’d like to clarify the follows:
· For Mode A, if the legacy CSI framework is reused, a trigger state configured in a cell can be configured to associate with multiple UEIBR configurations, and ‘carrier’ field can be reused to support UEIBR for cross-CC scenario. To fulfill this, the following cases can be taken into consideration:
· Case-1: First PUCCH is configured per UEIBR configuration. The first PUCCH is transmitted when the associated UEIBR is triggered. A trigger state is associated with a single UEIBR configuration.
· Case-2: First PUCCH is configured per trigger state, where each trigger state can be associated with multiple UEIBR configurations. The first PUCCH is transmitted when at least one of the associated UEIBRs is triggered.
· Case-3: First PUCCH is configured per cell. The first PUCCH associated with a cell is transmitted when at least one of the UEIBRs configured on the cell is triggered. CSI request field might be unnecessary.
· Case-4: First PUCCH is configured for all cells. The first PUCCH is transmitted when at least one of the UEIBRs configured on all the cells is triggered. CSI request field might be unnecessary as well.
· The amount of the first PUCCH resources requested for Case 1 to 4 is in descending order. Considering the sparse triggering/transmission of UEIBR, we prefer to have less resources configured for the first PUCCH, e.g., case 2/3/4.
[Mod]: Good point. We may have to identify the details per mode in the next round.
· For Mode B, it is intuitive that the trigger state can be absent. However, whether the first PUCCH is configured per report, per cell or cross cells needs to be discussed. Basically, we prefer to reach a unified solution for both modes.


Q3.4: We agree with FL’s assessment to postpone this discussion. Nevertheless, we’d like to understand that the previous agreement includes both measurement from a different CC and measurement from multiple CCs can be carried on one beam report.  
[Mod]: Okay. 

	Ericsson
	Proposal 3.1: OK, but there is no rush to resolve this. This decision would be much easier if we first clarified the reporting content: it is better that the format of the indicator depends on what we want to report, rather than that the format of the indicator determines what we can report.
Q3.2: Considering the support for option-1, it would make sense to agree on option-1, and we can leave option-2 as FFS:

Proposal 3.2: On beam report transmission procedure for UE-initiated/event-driven beam reporting,  the DCI format in Step-2 comprises UL-grant DCI format, and the second channel in Step-3 is PUSCH
· FFS: The DCI format in Step-2 comprises DL-grant DCI format, and the second channel in Step-3 is PUCCH
Q3.3: PUCCH alone seems to be sufficient.
Q3.4: Combining multiple CCs in the same report is not really workable with UCI – with MAC CE it would have been straightforward. With UCI, we will have to use different reports. These report can still be transmitted in the same PUSCH.
[Mod]: In technical, I have the same understanding. But, per my tdoc review, if so, the multiplexing rule for a list of pending report from different CC (may or may not be reported) may be quietly difficult. Even if having CSI-Part-1/2, this CSI mechanism seems only work under a single report format, rather than being used for multiplexing.

	Mod_v12
	Add the proposal 3.2 and 3.3. per companies input. I am open to consider some FFS under the respective proposal for the sake of subsequent discussion. 

	Samsung2
	Proposal 3.2: do not support. 

Before better understanding details for each candidate options, we should not rush to make a decision on PUCCH and/or PUSCH, and FFS is not acceptable to us either at current stage. After these details are on the table and adequately discussed, we would be ok to make a decision on this issue in a further meeting. The same applies to the DCI formats. But so far, we fail to see valid arguments here of not using PUCCH in Mode A Step 3.
[Mod]: Agree. I tend to agree with you that some further discussion may be needed considering that this decision is quite essential. 

Some companies commented that having PUCCH in Step 3 has no clear/significant benefit and would limit NW flexibility. However, as we have clarified in our previous comments in this FL summary as well as in our contribution, supporting both PUCCH and PUSCH has a clear/significant benefit, at least in reducing UL DCI overhead – one of the objectives in this agenda item. Regarding limiting NW flexibility, on the contrary, we think it provides additional flexibility because it provides an additional option in addition to scheduling a PUSCH for UEI beam reporting. The same issue exists in legacy operation for multiplexing HARQ-ACK and CSI in a PUCCH, and there is no difference here.

Regarding ZTE, Huawei and OPPO’s comments on the potential spec. impact, in addition to “adding 1 bit in the DL DCI format”, we don’t think other significant changes would be needed – note that in the legacy operation, HARQ-ACK and CSI can already be multiplexed in a PUCCH. To our understanding, beam report multiplexing with HARQ-ACK of PDSCH in the same PUCCH would be the same as the legacy operation on multiplexing HARQ-ACK and CSI in the same PUCCH. We would highly appreciate it if companies can elaborate or clarify a bit on the additional/significant spec impact or if there is any issue(s) of reusing the legacy multiplexing operation here.

[Mod]: Understood. Please discuss with above companies. Then, we may have an official offline discussion about that. Per your suggestion, for the sake of cross companies review, I provide the related solution in version-2 accordingly.

For Proposal 3.3, we support the intention, some editorial suggestions are as below.

Proposal 3.3: On beam report transmission procedure for UE-initiated/event-driven beam reporting, for regarding Mode-B, the second channel in Step-3 can be both CG-PUSCH and PUCCH.
· Note: For a given UE, only one of the two types of resources can be pre-configured for UEIBM report.
· One of CG-PUSCH configuration or PUCCH resource is configured by dedicated RRC signaling.
[Mod]: If my understanding is correct, the intention of note is to preclude mixed combination and introduce a complicate multiplexing rule although we can support both CG-PUSCH and PUCCH. Let’s check other companies’ views.

Regarding ZTE’s comment on cross-CC UEIBR, we think it is too early for the current stage and suggest to focus on single serving cell first.
[Mod]: Good point. I tend to agree with you. 


	Qualcomm
	Proposal 3.1:
We support the proposal.

Q/Proposal 3.2:
For Q3.2, we support Option-1, because it is aligned with legacy A-CSI reporting design. For Proposal 3.2, we are confused with the first bullet. Did the FL mean UL-grant DCI format 0_1, not 1_0/1_1?
[Mod]: Good catch. Sorry for typos.

Q/Proposal 3.3:
For Q3.3, we support Option-3, but, what we really intended in our contribution is that, if PUCCH for the second channel in Mode-B is supported (i.e., Option-2), the UCI reporting on PUSCH (either DG or CG) can be achieved by multiplexing with UL-SCH, according to the legacy UCI multiplexing rule. 
Thus, in Proposal 3.3, we don’t think the PUSCH should be limited to CG-PUSCH. Also, we don’t think the “Note” is needed. That is, in our view, whether the beam reporting is transmitted on PUCCH and PUSCH (either CG or DG) is determined based on the legacy UCI multiplexing rule.
Based on the discussion, we suggest the following changes:

Proposal 3.3: On beam report transmission procedure for UE-initiated/event-driven beam reporting, for regarding Mode-B, the second channel in Step-3 can be both CG-PUSCH and PUCCH.
· NoteOption-1: For a given UE, only one of the two types of resources can be pre-configured for UEIBM report. 
· Option-2: For a given UE, whether the beam reporting can through PUCCH or PUSCH is determined by the legacy UCI multiplexing rule.
[Mod]: The intention of proposal 3.3 is to support both CG-PUSCH and PUCCH, and herein we do not involve any multiplexing rule, which may be discussed after the whole basic procedure of mode-A and mode-B is complete. If really needed, we may clarify that in the next round update.

Proposal 3.4:
For cross-CC beam reporting, we think we can rely on the legacy CSI framework. In other words, we can configure a Resource Setting in one CC, and a Report Setting associated with the Resource Setting can be configured in another CC, e.g., SpCell or PUCCH-SCell.
[Mod]: Sounds reasonable.

	Apple 
	Proposal 3.1: Defer it depending on the reports content. 
Depending on the exact design of UEIBR report (whether it has a varable or fixed payload size), the function of the first channel can vary. For example, if Opt.1 (variable size) is used, a multi-bit UCI type can indicate the number of reported beam, which the gNB can utilize to dimension the resource allocation for Step-3 and more imporantly mitigate detection complexity. On the other hand, if Opt.3 (fixed size) is adopted, a simpler solution is to reuse the 1-bit SR PUCCH to request the UL resource, given that the fixed payload size of UEIBR is pre-known at NW side. 
[Mod]: Fully understood your position. If Issue-3 is solved, hopefully, you can be flexible.

Proposal 3.2: Support. 
Q3.2: Support Opt.1. 
Q3.3: We are open to support both CG-PUSCH and PUCCH in specification. However, only one of them can be configured by RRC signaling for a given UE. 

To make it clear, we suggest the following modificaiton on top of Samsung version: 

Proposal 3.3: On beam report transmission procedure for UE-initiated/event-driven beam reporting, for regarding Mode-B, the second channel in Step-3 can be both either CG-PUSCH orand PUCCH.
· Note: For a given UE, only one of the two types of resources can be pre-configured for UEIBM report.
· One of CG-PUSCH configuration or PUCCH resource is configured by dedicated RRC signaling
[Mod]: Good point. Please check my update.
Q3.4: Suggest focusing on single CC case to establish a complete design. Then, we can check/discuss the necessary enhancements to support multiple CCs. 

	Mod_V16
	Adding version 3.2 per Samsung’s suggestion, and a clarification FL note for proposal 3.3: 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. 

	Mod_V17/18
	Correct one typo.

	Spreadtrum
	Proposal 3.1: Support and the FFS can be removed.
All information other than the one-bit step1 information can be carried on the second channel, i.e. event related information and the measurement results for the indicated event.
[Mod]: Good point.

Proposal 3.2: Support the version-1, i.e. UL-grant DCI + PUSCH.

Proposal 3.3: Prefer Option-1 for unified design for both Modes and open to discuss Option-2.

	CATT
	Proposal 3.1: Support the proposal with the FFS. 

Q3.2: For mode A, we support that the DCI format in Step-2 comprises DCI format 0_1/0_2, and the second channel in Step-3 is PUSCH. Ok with the latest version of proposal 3.2.

Q3.3: We prefer to option1 – PUSCH. Besides, regarding the detailed design, we prefer to include the scheme that UE can also report the notification, e.g., UE transmits the beam report in the pre-configured resource (as 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. if the UCI on the PUCCH resource is missing and gNB does not receive the request UCI, gNB will allocate the pre-configured resources to other UEs or the UE sending UCI for uplink transmission, leading to an un-negligible interference to the beam reporting of this UE. By using the above scheme, such issues can be avoided and there is no ACK needed while associated discussion can also be ceased. We prefer to have this either involved in proposal 3.3 or is regarded as further issue, e.g., the response from gNB.
[Mod]: Good point, and capture your views.


	NEC
	Proposal 3.1: 
Prefer multi-bit, while considering the majority support to agree on one-bit firstly, we can be fine.
[Mod]: Thank you for being flexible.

Proposal 3.2: 
We think the DCI format in Step 2 should also indicate UE the confirmation to transmit beam report in the second uplink channel, not only indicating resource for the second uplink channel. Otherwise, UE will not know whether the beam report should be transmitted in any scheduled uplink resource.
And based on current situation, it’s possible to indicate the confirmation with a DCI field such CSI request field, while the DCI fields are different from DCI format 0_0 and 0_1 (DCI format 0_1 is more general), e.g. DCI format 0_0 has no CSI request field, so we suggest either combination of considering the confirmation in the proposal or to put DCI format 0_0 as FFS for current situation.
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_0/0_1.
· FFS: DCI format 0_0/0_2
·  FFS on how to confirm to carry beam report in the second channel
[Mod]: I believe your comment is based on the previous version. Please review the update one.

Proposal 3.3: 
Prefer PUCCH only for the second uplink channel for mode B.


	vivo
	Proposal 3.1
In our view, whether one-bit or multi-bit indication is associated with the corresponding PUCCH resource configuration for the first step reporting. If different PUCCH resources are configured to carry the indication in different UEIBM reports for different CCs, one-bit indication is sufficient. Thus, when NW receives the indication on a PUCCH resource, it can determine which UEIBM report(s) is triggered based on the resource. Then, NW can allocate suitable second channel resource to carry the triggered UEIBM report by reusing the CSI request field in UL DCI.  However, to achieve it, PUCCH resource overhead is large.
If the PUCCH resource configuration for the first step reporting does not fulfill the condition, some issues will arise with one-bit indication.  As the PUCCH resource is not unique for a certain UEIBM report and the one-bit indication only indicates whether the event-2 is satisfied, UE cannot determine which UEIBM report(s) is triggered after receiving the one-bit indication on the PUCCH resource. Thus, the network would conservatively allocate resources for the second channel based on the maximum payload size. For example, if PUCCH resource#1 is configured to carry Step-1 reporting for ReportConfig#1~ReportConfig#N, once NW receives the one-bit indication, NW will allocate resource for the second channel according to the total report content cross ReportConfig#1 ~ReportConfig#N. However, only some reports meet the trigger condition is the typical case. Hence, resource wastage will be introduced.
To solve the above issues, more information needs to be provided in the first step reporting. One potential solution is to indicate the index(es) of the report configuration where event-2 is satisfied, and CC index(es) indicating the CC to the report configuration belongs. Based on the reported information, the network can evaluate the payload size of the second channel. In the legacy CSI framework, the maximum number of configured CSI report configurations within one CC is 48 and the maximum number of configured CCs within a cell group is 32.  If the report configuration for UE-initiated/event-driven beam reporting is similar to the legacy CSI report configuration, to report the above information, multiple bits need to be carried in Step-1 reporting. In contrast, a simplified approach is to directly indicate the payload size of the beam reporting carried in the second UL channel. For example, 2 bits PUCCH in Step-1, 4 codepoints can indicate 4 different ranges of payload size so that gNB can schedule the right amount of RE resources for the second channel in mode A.  
With the above analysis, we think a multi-bit indication is more reasonable.
[Mod]: Thanks for your comment. Then, CA/multi-event case can be handled later. It is the reason why we have the ‘FFS: multi-bit’
Proposal 3.2
We support Version-1.

Proposal 3.3: Fine 

Q3.4
To save PDCCH resource overhead and reduce latency, the UE-initiated beam reports whose measured RSs are from respective CCs included in the same report instance should be supported for Mode A and B. 

Mode A:
· For one-bit indication in the first step reporting case, if the corresponding PUCCH resource is unique as mentioned in our analysis of Proposal 3.1, it can be achieved by reusing the CSI request field to indicate multiple UEIBM reports whose measured RSs are from respective CCs to be reported together on the scheduled PUSCH resource, which is similar to legacy AP CSI reporting.
· For multi-bit indication in the first step reporting case, as mentioned in our analysis of Proposal 3.1, the indication is used to imply the total payload size of the UE-initiated beam reports whose measured RSs are from respective CCs included in the same report instance. In this case, NW cannot determine which UEIBM reports are triggered to be reported together. Thus, if reusing the CSI request field, some enhancements are needed based on the legacy aperiodic CSI reporting. In the current CSI configuration framework, a trigger state indicated by the CSI request field is associated with N CSI report settings or an LTM CSI report setting. Based on this, the simplest method is to introduce another element, i.e., UE-initiated/event-driven beam reporting to be associated with the trigger state. Hence, there are three different cases of aperiodic CSI reporting, AP CSI report, AP LTM CSI report and UEIBM report. Same as in the legacy, only one of the three cases can be configured in the CSI-AperiodicTriggerState corresponding to a trigger state. Thus, when UE receives a DCI and the indicated trigger state is associated with UE-initiated/event-driven beam reporting, UE will transmit all reports that satisfy the condition of event-2 based on the priority of reports.  And, the priority of the report can be determined based on a priority rule which is similar to the legacy CSI report.  In this case, besides L1-RSRP and measurement resource indices (i.e., SSBRI/CRI), the CC index and/or report configuration index also need to be reported.
Mode B:
If supported, the multiple UEIBM reports whose measured RSs are from respective CCs are carried in the same pre-configured uplink resource. The procedure is similar to MAC CE for BFR carried by CG. Therefore, the report content can refer to the information included in the BFR MAC CE, such as the CC index, RS index.  In addition, measurement results should also be reported. 

[Mod]: In the next round, we may need to clarify the details of proposal 3.2/3.3. Before that, let’s check other views: whether we can use ‘CSI-AperiodicTriggerState’ but with some necessary enhancement. Then, for mode-B, can I assume that you prefer to use MAC-CE analogous format? If so, how to use the legacy CSI framework becomes questionable as raised by Ericsson.


	Lenovo
	Proposal 3.1: 
We are fine with FL proposal. Multi-bit indication may be useful when more than one event are supported.
[Mod]: Got it. 

Proposal 3.2: 
We support option-1 and open to option-2

Proposal 3.3: 
Support.

	FUTUREWEI
	We are fine with Proposal 3.1 in principle. 

For Q3.2, we prefer	 Option-1 since it is better to align with legacy uplink scheduling procedure as much as possible to avoid unnecessary standard efforts.

For Proposal 3.2, we are fine with Version-1.
 
Q3.3: We prefer Option-2 since UCI transmissions over pre-configured periodic PUCCH resources were already specified in legacy standards. In addition, although the PUSCH channel has more capacity flexibility than PUCCH channel, in legacy standards, PUSCH channel can only support aperiodic and semi-persistent UCI transmission rather than periodic UCI transmission.

Regarding Proposal 3.3, we do not support both CG-PUSCH and PUCCH, only supporting PUCCH is sufficient.


	LG
	P3.1
We prefer to deter the discussion of this issue. This issue can be discussed after discussion whether multiple events are supported and whether reporting contents for step 2 or 3 is variable or fixed, as Apple and Lenovo mentioned.
P3.2
We support the proposal with version 1.
P3.3
We support the proposal.

	HONOR
	Proposal 3.1:
Support to have a unified design for both mode-A and mode-B. To reduce spec impact, we think one-bit is enough. 
In addition, we want to propose the following FFS, which can help gNB to schedule an appropriate UL resource to carry the subsequent beam report in Mode A or help gNB successfully decodes the second channel in Mode-B.
FFS: whether/how the PUCCH resource is associated with the event.

Proposal 3.2:
Support PUSCH only for the second channel as legacy, which already provides enough flexibility.

Proposal 3.3:
CG-PUSCH only is enough. We don’t need to design two methods for the same functionality. Notice that we already have mode-A and mode-B, over-design the same functionality is not preferred.

Q3.4:
Prefer to reuse legacy CSI framework as a starting point. It’s not preferred to include measurements from multiple CCs in the same report. The variable payload size for beam report is not necessary.

	Google
	Proposal 3.1: We realize FL’s intension to move one step forward, but could we revise the wordings in the first two bullets to say “… at least support one-bit indication…”. Since we have FFS on whether to further support multi-bit indication, it should make sense to say “at least”. In addition, why there is gNB blind detection issue on multi-bit indication? Even it is multi-bit, the bit size should be fixed or configured by gNB? 
[Mod]: Good suggestion. Add it. 

Proposal 3.2: Support Version-1 in general. Also open to Verison-2. 

Q3.4: Support. This is more efficient for beam report. We assume SPEC impact may not be huge, since it would be similar to concatenation of multiple single-CC UEI beam reports. Network can understand the number of CCs reported by first PUCCH, which we think multi-bit indication is useful. 
[Mod]: Tend to agree with you. Let’s check other companies views.  


	Mod_v28
	Update per companies. Then, for details of UL grant DCI format in Mode-A to indicate UEIBR transmission, I believe further discussion is needed as in the 2nd round. Then, per companies input, it seems that we have the following options for indicating the UEIBR report for version-1 in mode A:
· Alt 1: reuse “CSI request” field of UL grant DCI format 
· FFS details, e.g., whether a dedicated trigger state for UEIBR is needed (as vivo mentioned)
· Alt 2: 1-bit field is introduced to indicate the transmission of the UEI beam report for UL grant DCI format
·  “1” indicates the UE to transmit the UEIBR
For mode-B, we may need to identify the benefits/usage of having PUCCH and PUSCH firstly. Then, we can further review the corresponding configuration mechanism. 

	CMCC
	Proposal 3.1: Support the proposal and the FFS is not needed.

Proposal 3.2 (Version-1): Support. 

Proposal 3.3: Support. Support both CG-PUSCH or PUCCH, and either CG-PUSCH and or PUCCH is configured can be determined by the control and date channel resource utilization of cell-level coordination.

	NICT
	Proposal 3.1: We support the proposal.

Proposal 3.2: We support the proposal (Version-1).

Proposal 3.3: We support the proposal.


	Nokia
	Proposal 3.1: Support Proposal 3.1
Q3.2:  We support Option-1 by triggering a state with CSI-request

Proposal 3.2: Support Version-1 in general. PUCCH is not very useful for event triggered reporting. 
Q3.3: we are fine with Option 3. 

Proposal 3.2: Support 


	Sharp
	Proposal 3.1: Support.
Proposal 3.2: We support Proposal 3.2 (Version-1) because PDSCH+PUCCH does not need to be scheduled in Step-2.
Proposal 3.3: We are OK with the proposal.

	NTT DOCOMO
	3.1
Support Proposal 3.1

3.2
Support Proposal 3.2 (Version-1)

3.3
Based on current formulation, and after reading companies’ comments, we think two things/issues are mixed up in this proposal.
First thing/issue is whether to support pre-configuration of periodic PUCCH or CG-PUSCH resources for second UL channel.
Second thing/issue is that when one type of resource (e.g., periodic PUCCH) is pre-configured for second UL channel, whether to follow legacy UCI multiplexing to allow UEIBR report on CG/DG-PUSCH as well for step3.
If the intention is to discuss the first thing/issue, we suggest clarifying “for preconfigured periodic resource for second UL channel” in the main bullet of the proposal.
In that case, we are not sure why both of PUCCH and PUSCH should be supported for preconfigured resources. It would increase RAN1 work without strong motivation, thus, we prefer to focus on one type of resource at this stage and finish the design for one type first.
[Mod]: Please review the update.

	Transsion
	Proposal 3.1: Support and the FFS is not needed.
Proposal 3.2 (Version-1): Support. For mode A, we support that the DCI format in Step-2 comprises UL-grant DCI format, and the second channel in Step-3 is PUSCH. 
Proposal 3.3: Support. For mode B, we support that second channel in Step-2 can be either CG-PUSCH or PUCCH.
Q3.4: We agree with FL’s assessment to postpone this discussion. 

	IDC
	P3.1:  Share similar views as LG, Apple, Lenovo, to be revisited later after basic design on UEIBR report is settled down. No rush for this issue at this moment.
P3.2:  Support Version-1.
P3.3:  Support in principle.

	Qualcomm 2
	Proposal 3.3:
As NTT DOCOMO commented, we think it is good to clarify that this discussion is for “preconfigured resource” for the second UL channel”.
Also, we don’t think the discussion should be limited to CG-PUSCH. In fact, dedicated CG-PUSCH for CSI reporting is a new design with high spec impact. On the other hand, we think the SP-CSI reporting on PUSCH would be a better baseline design to support UEIBM reporting on PUSCH.

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-32 can be either both CG-PUSCH and or PUCCH.
· FFS: Signaling design for CG-PUSCH 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. 
· Note2: When PUCCH is used for the second channel, the legacy CSI multiplexing on PUSCH is still applicable.
[Mod]: Thanks for good comment. Please review the update. 

	Mod V38
	Companies preference is updated.

	KDDI
	3.1: We support.

	TCL
	Proposal 3.1: Support.
Proposal 3.2: Support.
Proposal 3.3: Support.

	Mod Final
	Companies preference is updated.



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. 
· [bookmark: _GoBack]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.

	OPPO
	This issue shall be postponed. Add our view in the above list.

	Ericsson
	Support. This feature is the only one that can reduce the activation latency

	Mod_v12
	No update.

	Mod_v16
	No update.

	vivo
	We are open to discuss this issue

	Lenovo
	Support. Agree with Ericsson.

	FUTUREWEI
	We think that relevant procedure and UE behavior enhancements are needed to effectively reduce latency of beam application after new beam(s) are reported. In addition to the one list here (i.e., UE storing QCL properties of the SSB related to the reported new beam) which may reduce the activation time, enhancement to apply new beam after confirmation/acknowledgement from NW without RRC configuration or MAC-CE signaling should also be considered. Without these enhancements, the latency from UE initiated beam reporting would still be high. Therefore, we suggest to re-formulate the discussion as the following, with the additions to the 2nd and 3rd columns in red:


Beam application latency reduction: Storing the QCL properties of the SSB (e.g., per-sync); Applying new beam after confirmation/acknowledgement

[bookmark: OLE_LINK19][bookmark: OLE_LINK18]Issue 4.1 updated (Beam application latency reduction): After sending a UE-initiated beam report, consider the following enhancement for beam application latency reduction:
· the UE could store the QCL properties of the SSB associated with the reference signal reported in the beam report. 
· apply new beam after confirmation/acknowledgement from NW without RRC configuration or MAC-CE signaling.
[Mod]: For additionally support UE initiated beam indication, it may be quite controversial. Let’s check other companies input.

	Mod_v28
	Updated per companies input.

	NTT DOCMO
	Support

	Mod_v38
	No update.

	KDDI
	We support.

	Mod Final
	Companies preference is updated.

	
	

	
	





5. Proposals for Monday Online Discussion

Proposal 2.1: 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’.  
· Whether current beam is always reported can be enabled or disabled by RRC.
· When enabled by RRC, the current beam is NOT counted in the N reported beams.  
· FFS: Option-1/1a/1b/2.  

Supported by (25): MediaTek, Ericsson, Qualcomm, Samsung, ZTE, CEWiT, OPPO, IDC, Huawei/Hisilicon, LG(Mode-A), Nokia, Spreadtrum, Sharp, Apple, CMCC, Fujitsu, KDDI, Intel, FW, NTT DOCOMO(?), Xiaomi (with current beam always reported), NICT, HONOR, Transsion, TCL
Not supported by (5):  vivo/Panasonic/NEC/Lenovo (option-1 only), CATT (option-1b only)

	[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.





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

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 (3): vivo, LG, IDC, 


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 and 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): 

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)



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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