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0 Introduction
[bookmark: _Hlk155179029]In RAN#102, Rel-19 work item on “New WID on Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface” is endorsed. The objective of the work item is as follows.
	Provide specification support for the following aspects:
· Beam management - DL Tx beam prediction for both UE-sided model and NW-sided model, encompassing [RAN1/RAN2]:
· Spatial-domain DL Tx beam prediction for Set A of beams based on measurement results of Set B of beams (“BM-Case1”)
· Temporal DL Tx beam prediction for Set A of beams based on the historic measurement results of Set B of beams (“BM-Case2”)
· Specify necessary signalling/mechanism(s) to facilitate LCM operations specific to the Beam Management use cases, if any
· Enabling method(s) to ensure consistency between training and inference regarding NW-side additional conditions (if identified) for inference at UE 
NOTE: Strive for common framework design to support both BM-Case1 and BM-Case2


In this contribution, summarized the contributions in RAN 1 #118 on AI/ML for beam management. 
(FL0) Question 0
· Please consider entering contact info below for the points of contact for this email discussion.
	Company
	Contact
	Email address

	New H3C
	Lei Zhou
	Zhou.leih@h3c.com

	Indian Institute of Technology Madras
	Sai Prasad Pirati
	venkatasiva@5gtbiitm.in

	OPPO
	Jeffrey (Jianfei) Cao
	caojianfei@oppo.com

	Ericsson
	Henrik Ryden
	Henrik.a.ryden@ericsson.com

	Fujitsu
	WANG Guotong (David)
	wangguotong@fujitsu.com

	MediaTek
	Yu-Jen Ku
	yu-jen.ku@mediatek.com

	TCL
	Pu Yuan
	pu.yuan@tcl.com

	CMCC
	Yi Zheng
Jiazhen Zhang
	zhengyi@chinamobile.com
zhangjiazhen@chinamobile.com

	NTT DOCOMO
	Haruhi Echigo
	haruhi.echigo.fw@nttdocomo.com

	InterDigital
	Youngwoo Kwak
	youngwoo.kwak@interdigital.com

	vivo
	Hao Wu
	hao.wu@vivo.com

	NEC
	Peng Guan
Pravjyot Deogun
Zhen He
Yi Jiang
	Guan_peng@nec.cn
pravjyot.deogun@EMEA.NEC.COM
he_zhen@nec.cn
y-jiang_ct@nec.com

	ETRI
	Yongjin Kwon
	yjkwon@etri.re.kr

	Xiaomi
	Mingju
	limingju@xiaomi.com

	ZTE
	Wenfeng LIU
Xingguang WEI
	liu.wenfeng@zte.com.cn
wei.xingguang@zte.com.cn

	Qualcomm
	Hamed Pezeshki
	hamedp@qti.qualcomm.com

	Spreadtrum
	Shijia Shao
	Shijia.shao@unisoc.com
Hualei.wang@unisoc.com

	Panasonic
	Henry Tran
	xuantuong.tran@sg.panasonic.com

	CATT
	Min Zhu
	zhumin@catt.cn

	CEWiT
	Ebin Chacko
Shiv Shankar
	echacko@cewit.org.in
shiv@cewit.org.in

	Google
	Yushu Zhang
	yushuzhang@google.com

	Sharp
	Liqing Liu
	liu.liqing@sharp.co.jp

	Futurewei
	Zhigang Rong
	zrong@futurewei.com

	LG
	Seongwon Go
	sw.go@lge.com

	Lenovo
	Bingchao Liu
	Liubc2@lenovo.com 

	Fraunhofer HHI
	Baris Göktepe
	Baris.goektepe@hhi.fraunhofer.de

	KDDI
	Taishi Watanabe
	ta-watanabe@kddi.com

	NVIDIA
	Xingqin Lin
	xingqinl@nvidia.com 

	SONY
	Chen Sun
Yingshuang Bai
	chen.sun@sony.com
yingshuang.bai@sony.com 

	Hw/HiSi
	Thorsten Schier
	Thorsten.schier@huawei.com

	Intel
	Debdeep Chatterjee
	debdeep.chatterjee@intel.com

	Apple
	Weidong Yang
	wyang23@apple.com

	CAICT
	Xiaofeng Liu
	Liuxiaofeng1@caict.ac.cn

	China Telecom
	Bei Yang
Wei Li
	yangbei1@chinatelecom.cn
liw40@chinatelecom.cn

	Kyocera
	Omar Sleem
Amit Kalhan
	omar.sleem@kyocera.com
amit.kalhan@kyocera.com




Outlook of the potential issues (for information only)
	Issue list
	NW-sided model
	UE-sided model

	Configuration for Set A and Set  B
· Spatial related information
· [Time related information]
	Agreement
For network-sided AI/ML model for BM-Case1 and BM-Case2, 
· support using existing CSI framework for configuration of Set A as the starting point
· support using existing CSI framework for configuration of Set B as the starting point
· Note: Purpose, such as above “For NW-sided model, for BM-Case1 and BM-Case2” and “Set A” and “Set B”, will not be specified in RAN 1 specifications
	Conclusion
For UE sided model at least for inference, for measurement, the configuration of Set B, 
· take the current CSI framework as the starting point

Agreement
For UE-sided model at least for BM Case-1, CSI-ReportConfig is used for the configuration of inference results reporting
· FFS on the details in the CSI-ReportConfig, at least considering:
· Alt 1: one CSI-ResourceConfigId is configured for Set B
· FFS: how UE can determine the information about set A
· Alt 2: one CSI-ResourceConfigId is configured for both Set A and Set B
· FFS: How to configure resource set(s) for Set A and Set B in CSI-ResourceConfig
· Alt 3: two CSI-ResourceConfigId s are configured for Set A and Set B separately
· Alt 4: one CSI-ResourceConfigId is configured for Set B, Set A is configured using separate resource set(s) other than that represented by CSI-ResourceConfigId 
· FFS: how to configure/indicate separate resource set(s) for Set A
· Note: separate CSI-ReportConfig for Set A and Set B are not precluded.
· Note: Not perform measurement for Set A and only perform measurement for Set B subject to the CSI-ReportConfig
· FFS on the association between Set A and Set B with or without additional IE
· Other necessary configuration are not precluded. 
Agreement
For UE-sided model at least for BM Case-1, for inference results report 
· Two resource sets can be configured for Set A and Set B separately in the CSI report configuration for the report
· FFS whether support only resource set for Set B is configured
· UE performs measurement on the resource set for Set B for inference, and UE is not expected to measure resource set for Set A for inference, 
· The beam information in the inference report refers to the resource set for Set A


	Report for inference 
	Agreement
For NW-sided model, for inference, in a beam report initiated by network, based on one measurement resource set, support the report of more than 4 beam related information in L1 signaling
· Note: Purpose, such as above “For NW-sided model, for inference”, will not be specified in RAN 1 specifications
· FFS on the report content for beam related information 
· FFS on max number of reported beam related information in one report 

Agreement
For NW-sided model, for inference report, at least for BM-Case 1, the content in a beam report in L1 signaling, support 
· L1-RSRPs and corresponding beam information of Top M beam(s) with largest M measured value(s) of L1-RSRP(s) of a measurement resource set, where M is configured by gNB 
· If M = the size of the measurement resource set, the content is all L1-RSRPs and one beam index (i.e., CRI/SSBRI) for the largest measured value of L1-RSRP of a measurement resource set 
· FFS: L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP, X and M are configured by gNB, and whether/how to report number of reported beams 
· FFS on the maximum value of M (where M can be larger than 4) based on UE capability (M may or may not be different for different reporting contents)
· FFS on beam information
· Note: Purpose, such as above “For NW-sided model, for inference report, at least for BM-Case 1”, will not be specified in RAN 1 specifications

	Agreement
For UE-sided model, at least for BM-Case1, for content in the report of inference results, support 
· Opt 1: Beam information on predicted Top K beam(s) among a set of beams
· Opt 2: Beam information on predicted Top K beam(s) among a set of beams and RSRP of predicted Top K beam(s) among a set of beams
· At least K=1 and more, FFS on max value
· FFS on beam information 
· FFS on the definition of predicted Top K beam(s)
· FFS on definition of reported RSRP when applicable
· FFS on other information in the report with potential down selection among the following options 
· Opt 3: Beam information on predicted Top K beam(s) among a set of beams and probability information of predicted Top K beam(s) among a set of beams
· FFS on the quantization method of probability information
· Probability information is the probability of the beam to be the Top 1 or Top K beam
· Opt 4: Beam information on predicted Top K beam(s) among a set of beams, RSRP of predicted Top K beam(s) among a set of beams, and confidence information of the RSRP
· FFS on definition of reported RSRP 
· FFS on the definition and quantization method of confidence information
· Other options are not precluded.
where the set of beams is Set A, i.e., the beams for UE prediction.

Agreement
For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, when applicable, further study the following options:
· Option A: Predicted RSRP
· Option B: Predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement
· Where the predicted RSRP is based on AI/ML output
· Note: Support both Option A and Option B is not precluded.
Agreement
For UE-side AI/ML model inference, for BM-Case2, support to report inference results of N(N>=1, FFS on N) future time instance(s) in one report 
· wherein information of inference results of one time instance is as in one report for BM-Case 1 
· Note: overhead reduction is not precluded 
· FFS on details
Agreement
For report content of inference results for UE-sided model for BM-Case 2, the RSRP of predicted beam(s) in the report of inference results, is the predicted RSRP, where the predicted RSRP is based on AI/ML output
Agreement
For UE-sided model, for the quantization of a RSRP value at least for the report of inference results, support
· Support differential RSRP reporting with legacy quantization step and range for L1-RSRP reporting
· For BM-Case 1, support differential RSRP report among multiple beams
· For BM-Case 2, support differential RSRP report among multiple beams over multiple time instances 
· FFS details

	BM-Case 2 specific
	
	Agreement
For UE-sided model for BM-Case 2, for inference results report, support to configure UE with N future time instance(s) for inference by NW when applicable
· FFS: how to determinate reference time for the time instance(s)
· FFS: duration values of the N time instance(s) that can be predicted. 

	Report for training
	FFS
	NA

	L1 signalling general
	Agreement
At least for NW sided model, for the quantization of a reported L1-RSRP value at least for the report in L1 signaling, support
· Support differential L1-RSRP reporting with legacy quantization step and range 
· FFS: larger quantization step(s) than the already supported legacy quantization step for differential L1-RSRP and/or for absolute L1-RSRP
· FFS: Smaller range(s) for differential L1-RSRP than the already supported legacy range

	

	Beam indication
	Agreement
· For NW-sided model and for UE-sided model, beam indication is based on unified TCI state framework
· FFS on whether/how potential enhancement is needed
NA

	Consistency and additional condition  
	FFS
· Rx assumption
	Agreement
Further study, for the consistency of NW-side additional condition across training and inference for UE-sided model for BM-Case 1 and BM Case 2, where the NW-side additional condition may at least impact UE assumption on beams of Set A/Set B:
· Opt1: Based on associated ID (Referring to AI 9.1.3.3)
· FFS on what can be assumed by UE with the same associated ID across training and inference
· FFS on how associated ID is introduced, e.g., within CSI framework, or outside of CSI framework
· Opt 2: Performance monitoring based
· FFS details  
· Other options are not precluded. 
Agreement
For UE sided model in beam management, introduce support associated ID
· [Working Assumption]
· The associated ID at least can be configured within CSI framework 
· FFS on details
· FFS on whether/how to configure/indicate the associated ID via other signal(s) and/or in other procedure(s)/framework(s)
· UE may assume the similar properties of a DL Tx beam or beam set/list associated with the same associated ID
· FFS: whether/how to define similar properties of a DL Tx beam or beam set/list

	Performance monitoring
(Including report for inference)
	Metrics and Procedures
	Agreement
For BM-Case1 and BM-Case2 with a UE-side AI/ML model:
· Support Type 1 performance monitoring, including the following two options: 
· Option 1 (NW-side performance monitoring): 
· UE sends a report to NW (for the calculation of performance metric at NW) 
· Measurement results from resource set for monitoring, e.g., L1-RSRP and/or RS index is supported as the content of the report
· FFS on other contents 
· The report is at least configured/triggered by NW
· Note: this may or may not have additional spec impact
· Option 2 (UE-assisted performance monitoring): 
· UE calculates performance metric(s) 
· FFS how to report and what to report 
· FFS whether to trigger the report based on event(s) for Option 1 and/or Option 2
· FFS Type 2 performance monitoring
Agreement
For BM-Case1 and BM-Case2 with a UE-sided AI/ML model, for Option 2 (UE-assisted performance monitoring), further study at least the following alternatives, including:
· Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring
· Alt 2: The L1-RSRP difference information based on actual measurement of the L1-RSRP of one or more of Top K predicted beam, and L1-RSRP measurements from a resource set/resources for monitoring
· Alt 3: The RSRP difference information between the predicted RSRP and measured L1-RSRP of corresponding beam(s) of a resource set/resources for monitoring
· Note: resources for Set B for monitoring are not precluded and can be study. 
· Note: this is only applicable when the model can predict RSRP 
· Alt 4: The probability information of the predicted beam(s) to be the Top 1 or Top K beam
· Note: this is only applicable when the model can generate probability information 
· FFS: for Alt 1/2/3, on other details including how to configure the resource set/resources for monitoring, including
· E.g. whether/how to use full set of Set A for measurement. If not, whether/how to obtain the measurement of the predicted Top 1 or Top K beam for calculating the prediction accuracy or the RSRP difference.    
· For all alternatives, study whether the performance information is calculated per sample (one-shot), or per set of samples (window) 





1 (High)RAN 2 LS handling 
	On General
· Q1: In Step 2, what is the granularity of functionality? For example, whether it is a use case (e.g. beam management), whether it is a sub-use case (e.g. beam management Case 1), or others?
On NW-side additional condition and configuration
· Q2: What is the content of NW-side additional condition, i.e. is it correct the RAN2 assumption of a NW-side additional condition assumed as associated ID?  
· Q3: Is NW-side additional condition functionality specific?
· Q4: RAN2 wonders what information is needed in Step 3 for UE to decide whether a functionality is applicable before Step 4. More specifically, RAN2 would like to ask the following questions (Q4-1 to Q4-5):
· Q4-1: In RAN2, it is FFS whether NW-side additional condition is mandatory or optional. In order to discuss further, RAN2 would like to understand whether it is feasible for UE to decide the applicable functionalities without NW-side additional condition? 
· Q4-2: In RAN2, it is FFS whether configuration (e.g. inference configuration) other than NW-side additional condition can be included in Step 3. RAN2 would like to understand whether it is feasible and required for gNB to provide configuration (e.g. inference configuration) other than NW-side additional condition in Step 3 for UE to determine applicable functionalities?
· Q4-3: For UE evaluating applicable functionality reporting, if the answer to Q4-2 is Yes, what is the relationship between NW-side additional condition and configuration (e.g. inference configuration)? For example, is NW-side additional condition part of inference configuration, or is inference configuration part of NW-side additional condition, or is NW-side additional condition separate from inference configuration, etc?
· Q4-4: If the answer to Q4-2 is Yes, what is the content of configuration (e.g. inference configuration) for UE to determine applicable functionalities? 
· Q5: What is the content of applicable functionality reporting in Step 4?
· Q6: What is the content of inference configuration in Step 5? 
On Functionality Activation
· Q7: If inference configuration is provided in Step 3, does it activate the functionality immediately upon receiving Step 3? 
· Q8: If inference configuration is not provided in Step 3, does configuration in Step 5 activate the functionality immediately upon receiving Step 5?
· Q9: If more than one functionality are configured in Step 3 or Step 5, whether multiple/all applicable functionalities can be activated? 
· Q10: Is L1/L2 signaling for functionality activation/deactivation needed?

	Please find some related Texts in TR 38.843
· functionality refers to an AI/ML-enabled Feature/FG enabled by configuration(s), where configuration(s) is(are) supported based on conditions indicated by UE capability.
· functionality-based LCM operates based on, at least, one configuration of AI/ML-enabled Feature/FG or specific configurations of an AI/ML-enabled Feature/FG
· For functionality identification, there may be either one or more than one Functionalities defined within an AI/ML-enabled feature, whereby AI/ML-enabled Feature refers to a Feature where AI/ML may be used.

	RAN2 agreed the following understandings on terminologies:
Supported functionalities refer to functionalities that UE can indicate by using UE capability information (via RRC/LPP signalling)
Applicable functionalities refer to functionalities that the UE is ready to apply for inference
Activated functionalities refer to functionalities already enabled for performing inference



Issue #1.1: (Q1) what is the granularity of functionality?
Summary from Tdocs: 
As pointed out by RAN 2, there are three alternatives for supported functionalities in Step 2:
· Alt 0: Use case: Beam management
· Supported: Sharp
· Alt 1: Sub use case: BM-Case 1 and BM-Case 2, [subset of Set A, different from Set A?]
· At least per sub-use case: 
· (15) Spreadtrum, ZTE/ Sanechips, vivo, Google, CATT, OPPO, NEC, Ericsson, Sharp (Use case or sub-use case), Lenovo, Samsung, IITM, Intel，InterDigital（sub-use case）, MTK
· Pros: Reuse feature group structure. Applicable [set of] configurations can be reported in Step 4, e.g., as UAI reporting via OtherConfig.
· Cons: May not be easy for UE/NW to manage. May complicate the processing capability? 
· Alt 2: combination of configurations of one [or multiple] sub use case(s) (i.e., BM-Case1 and BM-Case 2)
· Supported: (6) CMCC, xiaomi, CATT, Huawei, [NEC], Apple?
· Pros:
· Easy for management of AI/ML model. Principle is to define functionalities similar as an applicable AI/ML model.
· Multiple applicable functionalities can be activated so that the corresponding CSI processing can run simultaneously.
· Cons: May not easy to be design and listing all potential combinations supported by each vendor. 

For Alt 2: combination of conf:
CMCC: 
Proposal 1: The granularity of functionality can be sub use cases (BM Case 1 or BM Case 2) with additional information of 
· The size of set A and set B
· RS Type of set A and set B, such as SSB or CSI-RS
· Number of measurement and prediction time instances, for BM Case 2
· Interval of time instances, for BM Case 2
· Model outputs or reporting quantities, including beam information, and/or associated RSRP or probability information.

Other points:
· ZTE/ Sanechips: the condition combinations supported by the UE are aligned between NW and UE outside the UE capability indication. granularity of functionality is not related to the UE capability discussion in Step 2.
· CATT: In RAN1 understanding, the term ‘functionality’ may not need to be explicitly specified in specification, if functionality-based LCM can be realized equivalently by management of FG or combination of configuration(s).

Draft Answer of Q1 from Nokia:
RAN1 Response to Q1: 

In Step 2, RAN1 expects that UE reports its UE-capability information, which may include Rel-19 AI/ML-specific FGs (including components) and legacy beam measurement and reporting related FGs, in order to configure inference operation (via CSI reporting configuration). RAN1 does not have any agreements related to exact FGs. RAN1 expects that different FGs (with the possibility of some common FGs) may be needed for different sub-use cases. Also, RAN1 expects that different FGs may exist within the same sub-use case (e.g., narrow-to-narrow beam prediction, wide-to-narrow beam prediction).

DoCoMo
Proposal 2: RAN1 should answer the granularity of functionality as follows.
· supported functionality: UE capability parameters related to beam prediction reporting (CSI reporting).
· applicable/activated functionality: configuration of parameters for beam prediction reporting (e.g., parameters for SetA, SetB, or prediction time window).
With these definitions, the following information should be signaled between UE and NW.
· In Step 2: UE reports supported feature group/parameters in UE capability.
· In Step 3: NW provides configuration(s) of UAI and beam prediction reporting (CSI reporting) including associated ID.
· In Step 4: UE reports applicability toward the configuration(s) of beam prediction reporting in Step3.
· In Step 5/6: NW activates/deactivates configuration(s) of beam prediction reporting.
Answer proposed by Qc
· From RAN1 perspective, what needs to happen at Step 2 are:
· UE reports UE capability parameters including Rel-19 AI/ML-specific parameters, based on which NW can perform CSI configuration for beam prediction.
· These AI/ML-specific UE capability parameters will depend on how FGs are defined that will be discussed in RAN1 later in the WI.
· The AI/ML-specific UE capability parameters are generally expected to be different for spatial and temporal beam prediction, and also potentially the sub-use cases therein (wide-to-narrow beam prediction and Set B subset of Set A). Additionally, the exact boundary between BM-Case1 and BM-Case2 should be clarified in defining the AI/ML-specific UE parameters. For instance, predicting for time  while measuring past and current (at ) Set B beams.
In summary, in our view the debate on definition and granularity of functionality should be replaced by the discussion on what AI/ML-specific UE capability parameters need to be reported by UE for beam prediction purpose (RAN1 expects these parameters will be different for each sub-use case, and this issue will depend on FG definitions that will be discussed later in Rel-19 WI).

(FL0) Proposal 1.1:
Draft reply for Q1
	(Part A) In Step 2, RAN1 expects that UE reports its UE-capability information/parameters, i.e., Rel-19 AI/ML-specific FGs (including components).  These AI/ML-specific UE capability information/parameters will depend on how FGs are defined that will be discussed in RAN1 later in the WI.
(Part B) RAN1 expects that different FGs are needed at least for different sub-use cases (e.g., BM-Case 1 and BM-Case 2) Also, RAN1 expects that different FGs may exist within the same sub-use case (e.g., different Set A/Set B related information, different time instance(s) related information).

	Companies
	Part A
	Part B
	Comments

	FL0
	Y
	Y
	Part A should be OK. 
Please share your view whether Part B is OK, or any updates.
For part B, my logic is, based on majoirty companies view,sub-use cases can be supported. And finer grannularity may be needed. I tried to provide some examples, Set A/Set B related information may includes: wide-to-narrow, size of set A/set B, pattern of set A/set B, time instance(s) is for BM-Case 2, including measurements and predcition. So, detailes are open. RAN 1 will further study.  

	
	
	
	



Issue #1.2: (Q2) What is the content of NW-side additional condition
Summary from Tdocs: 

NW-side additional condition can be represented by associated ID
· Spreadtrum, CMCC, xiaomi, Google, NEC, Apple, InterDigital
No need to discuss the content of NW-sided additional condition
· ZTE/ Sanechips: vivo, CATT, NEC, Ericsson

(FL0) Proposal 1.2: 
Draft reply for Q2
	RAN 1 did not have agreement on the content of NW-side additional condition. RAN1 agreed to support associated ID and it can be used to ensure the consistency of NW-side additional condition across training and inference for UE-sided model for BM-Case 1 and BM Case 2. UE may assume the similar properties of a DL Tx beam or beam set/list associated with the same associated ID, while FFS whether/how to define similar properties of a DL Tx beam or beam set/list. RAN1 also made working assumption that associated ID at least can be configured within CSI framework. 
Agreement
For UE sided model in beam management, support associated ID
· [Working Assumption]
· The associated ID at least can be configured within CSI framework
· FFS on details
· FFS on whether/how to configure/indicate the associated ID via other signal(s) and/or in other procedure(s)/framework(s)
· UE may assume the similar properties of a DL Tx beam or beam set/list associated with the same associated ID
· FFS: whether/how to define similar properties of a DL Tx beam or beam set/list 

	Companies
	Y/N
	Comments

	FL0
	 
	

	
	
	



Issue #1.3: (Q3) Is NW-side additional condition functionality specific?
Summary from Tdocs: 
· NW-side additional condition is functionality specific
· [bookmark: _Hlk179460457]Supported: Spreadtrum, vivo (FG specific), CMCC, Google (per use case), Sharp(functionality and/or gNB-specific), MTK
· NW-side additional condition is not functionality specific
· Supported: xiaomi (depends on the granularity of functionality), Lenovo(not limited to functionality specific), Lenovo, Intel, InterDigital(Not limited)
· No agreement in RAN 1 yet: Samsung
· One functionality <=> multiple associated ID
· Supported: ZTE/ Sanechips, 
· Different functionalities <=> Same associated ID 
· Supported:ZTE/ Sanechips, CATT(Possible), NEC?
· Vivo: UE cannot assume NW-side additional conditions are same across them.

Q3 – Proposed Response by Ericsson
RAN1 have not agreed on the granularity of the functionalities, but it is expected that each functionality at least relates to a CSI report configuration.  An associated ID represents properties of a DL Tx beam or beam set/list irrespective of the specific AIML functionality that is configured by the network. RAN1 have not outlined any restrictions in indicating the same associated ID when configuring different AIML functionalities (e.g. in different CSI reporting configurations).
RAN1 Response to Q3:  Proposed Response by Nokia
Please also refer to the answer for Q2 to understand the ongoing discussion about the associated ID. RAN1 does not use the term 'functionality' and instead refers to CSI-ReportConfig (including RS resource settings) to enable inference operation for beam prediction.
Regarding the relationship between the associated ID and CSI-ReportConfig, RAN1 has a working assumption that the associated ID can at least be configured within the CSI framework. RAN1 expects to discuss whether the associated ID is configured per RS resource (Tx beam), RS resource set (Tx beam set), or RS resource sets (e.g., jointly for Set A and Set B). There is no restriction on configuring the same associated ID in multiple CSI-ReportConfigs.

(FL0) Proposal 1.3: 
Draft reply for Q3
	Please also refer to the answer for Q2 to understand the ongoing discussion about the associated ID. For the working assumption working assumption that the associated ID can at least be configured within the CSI framework, RAN1 expects to discuss where to configure the associated within CSI framework. In addition, RAN1 have not outlined any restrictions in indicating the same associated ID in multiple configurations. 

	Companies
	Y/N
	Comments

	FL0
	 
	I also agree with most of companies, that it is hard to directly answer the question on whether this is functionality specific or not. On the other hand RAN 1 will dsicuss on where/how to configure it.  
I don’t expect we can complete the design and provide reply to RAN 2 in this meeting. 

	
	
	



Issue #1.4: (Q4/Q5/Q6) What information is needed in Step 3 for UE to decide whether a functionality is applicable before Step 4, what is the content in Step 4(Q5) and Step 5(Q6). 
Summary from Tdocs
There are two potential directions about the information in Step 3:
Direction #1: CSI report config. In Step 3
· Supported by: (6) Spreadtrum (CSI report conf in both Step 3 and 5), Ericsson (both step 3 and step 5), Lenovo, Apple (one of alternative solution), Nokia(possible), Intel
· Feasible: Google (Not activated)
· Not necessary/Required: ZTE/Sanechips, CMCC, xiaomi, OPPO, Huawei
Direction #2: CSI report config. In Step 5, in Step 3, the following can be provided by NW: 1) UE is allowed to do UAI reporting via OtherConfig. 2) associated ID(s?) for NW-side additional condition. (Q:Can be multiple associated IDs?)
· Supported by:(8) ZTE/Sanechips, CATT, OPPO, Huawei, NEC?, Apple?, Samsung, MTK
· Content in Step 3: 
· Vivo: e.g., the interested/preferred set B patterns from NW perspective. Associated ID separated from inference conf. 
· CMCC, xiaomi, Apple: Associated ID separated from inference conf.
· CATT: If functionality is introduced with a granularity of FG level, it is feasible for NW to provide some configuration in addition to associated ID in Step 3. The configurations provided in Step 3 may only be a subset of full configurations in Step 5, e.g. only those related to model input/output (e.g. configuration related to Set B and Set A) are provided. It is also possible if complete inference configuration (e.g. CSI-ReportConfig) is provided to UE for simplicity. If functionality is introduced with a granularity of combination of configuration(s) level, it is redundant to provide configuration in Step 3 anymore, since the supported/required configuration(s) is already implicitly indicated by UE capability report in Step 2.
· Samsung: From RAN 1 point of view, the above configuration, i.e., the CSI-ReportConfig belongs to Step 5 other than Step 3.
· DoCoMo: –	Configuration of UAI reporting and beam prediction reporting including associated ID should be provided in Step 3. In Step 3, associated ID can be optional if UE can check the applicability without associated ID. Otherwise, it should be mandatory.
· Qualcomm: In Step 3, NW sends the current associated ID as well as the corresponding CSI-ReportConfig to the UE. This CSI-ReportConfig is the one that is eventually going to be used for the purpose of enabling inference operation for beam prediction (hence different from legacy CSI-ReportConfig).
· Intel: Only NW-side additional condition(s) is/are included in Step 3 and remaining inference configuration is provided in Step 5
· Interdigital: an associated ID which represents the NW-side additional condition should be given to the UE (e.g., in Step 3 or even before Step 3). if data collection related configuration associated with an associated ID which used for model training includes all possible inference related configurations (e.g., Set B configurations), then the associated ID is enough to determine applicable functionality and additional configuration is not needed in Step 3. Otherwise, inference related configuration should be provided in Step 3.
· MediaTek: NW-side additional condition should be separated from the inference configuration.
Direction #3: CSI report config. in both step 3 and step 5, up to NW
· Supported by: (4) Spreadtrum, Ericsson, Nokia, Apple?

(FL0) Proposal 1.4.1:
General comments/observation for Q4/Q5/Q6:
	It is RAN 1’s understanding on RAN 2’s agreements on signling procedure on applicable functionality reporting for beam management for UE-sided model:
· Step 1 and Step 2 are same (similar) as legacy procedure of UE capability report. 
· Step 5 is same (similar) as legacy configuration for CSI report
· Step 3 and Step 4 are used for determination of “applicable functionalities“, which depends on the applicablity of NW-side additional condition

	Companies
	Same understanding?
	Comments

	FL0
	 
	1. Let’s align the understanding of RAN 2’s agreement/intention.
2. whether we need to write this in the reply LS.  

	
	
	




(FL0) Discussion point A:

	 [Assuming Step 5 = configuration for CSI report (as in CSI framework)] 
RAN 1 further discuss the following options of the content in Step 3, to reply the LS from RAN 2:
· Option 1: Support same configuration for CSI report (as inference configuration) in Step 3 as in Step 5, where the associated ID can be configured in CSI framework as working assumption applied. 
· Supported by(3): Nokia, Ericsson, Spreadtrum
· Option 2: Support to configure the associated ID outside of CSI framework in Step 3. Signaling is up to RAN 2
· Supported by(5): vivo, CMCC, xiaomi, Apple, DoCoMo?, IDC?
· Option 3: Support new configuration as inference configuration, 
· without activation of inference report
· Subset of configurations in CSI-ReportConfig can be the starting point. FFS details
· Supported by(3): CATT, Qualcomm, Google?

	Companies
	preferred option
	Comments

	FL0
	 
	1. No need to polishing on the wording. Focsu on the direction
2. Show your preference
3. FFS on whether this can be seperate RAN 1 agreement or part of LS reply, or only to facility the discussion of the LS. 

	
	
	





FL’s suggestion: Let’s focus the above two directions first, before discussing Q4-1~Q4-4. 
	· Q4-1: In RAN2, it is FFS whether NW-side additional condition is mandatory or optional. In order to discuss further, RAN2 would like to understand whether it is feasible for UE to decide the applicable functionalities without NW-side additional condition?


View’s on: Q4-1: 
· No agreement yet: Nokia, DoCoMo
· Mandatory (6): Spreadtrum, xiaomi, Lenovo, Apple, DCM?, Qc?, IITM, InterDigital
· Optional (11): ZTE/Sanechips, CMCC, CATT, OPPO, Huawei, vivo, Nokia, NEC?, Ericsson (optional in Step 3), Sharp(depends on functionality), Samsung, Intel (assumption should be specified)

· Feasible (6): CMCC, CATT, OPPO, Huawei, NEC, Samsung
· Not feasible (5): Spreadtrum, vivo, Google, Apple, Qc, MTK
· Leave to UE implementation: Nokia, Samsung (additional burden to UE)
(FL0) Proposal 1.4.2
Reply for Q4-1
	A) RAN 1 has no agreement on whether the associated ID (for NW-sided additional condition, please refer to answer for Q2) is mandatory or optional yet. 
B) In RAN 1, some companies think it is feasible for UE to decide the applicable functionalities without NW-side additional condition, while some other companies do not think it is feasible. Without NW-sided additional condition, additional burden to UE is expected to decide the applicable applicable functionalities.  

	Companies
	A
	 B
	Comments

	FL0
	
	
	A) no need to waste time in this meeting. We/RAN 2 can decide it, if needed, later. 
B) I don’t see any way to converge. And just try to reflect current situation. It may up to UE implemenation/vendors‘ decision in the end. But too early to say that. 

	
	
	
	



[The rest on hold]
	·  o   Q4-2: In RAN2, it is FFS whether configuration (e.g. inference configuration) other than NW-side additional condition can be included in Step 3. RAN2 would like to understand whether it is feasible and required for gNB to provide configuration (e.g. inference configuration) other than NW-side additional condition in Step 3 for UE to determine applicable functionalities?
· o   Q4-3: For UE evaluating applicable functionality reporting, if the answer to Q4-2 is Yes, what is the relationship between NW-side additional condition and configuration (e.g. inference configuration)? For example, is NW-side additional condition part of inference configuration, or is inference configuration part of NW-side additional condition, or is NW-side additional condition separate from inference configuration, etc?
· o   Q4-4: If the answer to Q4-2 is Yes, what is the content of configuration (e.g. inference configuration) for UE to determine applicable functionalities?



	Company
	Proposals 

	Spreadtrum
	· Q4-1: NW-side additional condition is mandatory from RAN1 perspective. It is not feasible for UE to decide the applicable functionalities without NW-side additional condition.
· Q4-2: gNB need to provide configuration (e.g. inference configuration) other than NW-side additional condition in Step 3.
· Q4-3: NW-side additional condition should be part of configurations (e.g. inference configuration) 
· Q4-4: The content of configuration should at least including:
· The association between set B and set A
· The number of beams in set B/set A
· The number of observation/prediction windows
· The size of observation/prediction windows
Proposal 5: RAN1 to reply to Q5 as follow:
· The content reported by UE in step 4 should be applicable functionality and corresponding details of the applicable functionality.
Proposal 6: RAN1 to reply to Q6 as follow:
· The content of inference configuration in Step 5 should be the same as or subset of the content in Step 3.

	ZTE/Sanechips
	· The UE can train and recommend applicable functionalities without the signaling of associated ID, while the final decision on functionality applicability is made by the network.
· To avoid unnecessary signaling consumption, the provision of configuration (e.g. inference configuration) other than NW-side additional condition in Step 3 for UE to determine applicable functionalities is not necessary.
· The content of applicable functionality reporting in Step 4 includes condition combinations with model availability and applicable associated ID.

	CMCC
	Proposal 8: The content of inference configuration includes resource set A/B, association of set A and set B, number of measurement and prediction time instances, interval of time instances and reporting quantity.
Proposal 9: The NW-side additional condition/associated id can be part of the inference configuration or indicated separately. But inference configuration will not be a part of the NW-side additional condition.
Proposal 10: The content of applicable functionality reporting in Step 4 can include functionality ID or a bitmap of supported functionality, and association of set A and set B.

	xiaomi
	Answer to Question 4-2: Configuration related to current NW-side condition or IDs of functionalities which align to the current NW-side condition can be included in step 3, but inference configuration is not needed.
Answer to Question 4-4:  Configuration related to current NW-side condition or IDs of functionalities which align to the current NW-side condition can be included in step 3. At least the following information can be considered as NW-side condition.
· The output of model.
· The association/mapping between beams within set B and beams within set A.
· The number of beams in set B.
· The number of beams in set A.
· The number/periodicity of history measurement time instance.
· The number/periodicity of predicted future time instance.
· The patterns of set B.
-	Answer to Question 5:  At least the ID/index of the aplicable functionalities can be the content of applicable functionality reporting in step 4.
-	Answer to Question 6:  two resource sets can be configured for Set A and Set B separately as the content of inference configuration in step 5. FFS, only resource set for set B.

	Google
	· A4-2: Yes, it is feasible to configure inference configuration in Step 3. But before the functionality activation, UE should assume such inference configuration is deactivated.
· A4-3: The associated ID is part of the inference configuration. RAN1 has agreed that the associated ID is configured within the CSI framework for inference. 
· A4-4: The inference configuration should include at least the following information: set A reference signals, set B reference signals and associated ID. UE can determine the applicable functionalities based on such information.
· A5: UE can report the applicable functionalities among the supported functionalities.
· A6: The inference configuration should include at least the following information: set A reference signals, set B reference signals and associated ID.

	CATT
	Proposal 6: Consider the following answer to Q4-3:
· In Step 5, as working assumption, RAN1 agreed that associated ID can at least be configured in CSI framework, e.g. in CSI-ReportConfig. Thus associated ID can at least be part of inference configuration.
· In Step 3, if functionality is introduced with a granularity of FG level, and if configuration is provided in Step 3, associated ID may be part of inference configuration, or separate from inference configuration.
· In Step 3, if functionality is introduced with a granularity of combination of configuration(s) level, the answer is ‘No’.
Proposal 7: Consider the following answer to Q4-4:
· In Step 3, if functionality is introduced with a granularity of FG level, and if configuration is provided in Step 3, only configurations impacting the input and output of the AI/ML model are necessary for UE to determine applicable functionalities. It is also possible if complete inference configuration (e.g. CSI-ReportConfig) is provided to UE for simplicity. RAN1 has no agreement on detailed configuration yet.
· In Step 3, if functionality is introduced with a granularity of combination of configuration(s) level, the answer is ‘No’.
Proposal 8: Consider the following answer to Q5:
· If functionality is introduced with granularity of FG level, the UE may report the applicable functionality, the preferred/supported configuration(s), and associated ID (if multiple associated IDs are provided by NW in Step 3) in Step 4.
· If functionality is introduced with granularity of combination of configuration(s), the UE may report the applicable functionality and associated ID (if multiple associated IDs are provided by NW in Step 3) in Step 4.
Proposal 9: Consider the following answer to Q6:
· In Step 5, RAN1 assumes CSI report configurations are provided in Step 5, e.g. in CSI-ReportConfig.

	OPPO
	Answer 5: In Step 4, UE reports the applicable functionality via associated ID(s). 
Answer 6: Given RAN1’s agreement, the inference resource sets for Set B and Set A are configured within CSI framework, i.e. CSI-ReportConfig, in Step 5.
Answer 8: RAN1 has not discussed yet whether the functionality immediately applicable after inference configuration in Step 5. 

	Huawei/Hisi
	Proposal 2: Regarding the representation of a functionality, UE can report the following information in Step 4 along with an associated applicable functionality:
· Part 1: Inference configurations of the functionality, including input related parameters and output related parameters of at least the following:
· Input related parameters: Set B related configurations, FFS observation window related configurations
· Output related parameters: Set A related configurations, type of prediction output, max number of predicted beams for per instance, prediction window related configurations
· Part 2: Performance/requirements of the functionality, including at least target performance/robustness, required inference timeline, required CPU, required memory storage.
· Part 3: Applicable associated ID(s) of the functionality (if any).
· Note: Part 1 needs to be explicitly configured by NW in Step 5.
Proposal 11: For Q4-3 of the LS, reply as follows: 
· As the answer to Q4-2 is “No”, it can be understood that inference configuration is separate from NW side additional condition.
Proposal 14: For Q6 of the LS, reply as follows: 
· Regarding the content of inference configuration in Step 5, it may include at least the following input related parameters and output related parameters:
· Input related parameters: Set B related configurations, FFS observation window related configurations.
· Output related parameters: Set A related configurations, type of prediction output, max number of predicted beams for per instance, prediction window related configurations.

	NEC
	Proposal 6:	For Q5, support to report applicable Functionality ID/list or confirmation information, and model related information such as Set A/Set B configuration and association, observation/prediction window in Step 4.
Proposal 7:	For Q6, the inference configuration is CSI report configuration and resource configuration using the CSI framework.

	Ericsson
	Q4-2:
It is feasible to provide inference configuration already in step 3. For example reuse the legacy procedure of configuring CSI measurements and report related procedures (e.g. setup AP,P,SP reporting), with the additions for the BM prediction feature  (e,g. set A/B indication, associated ID, prediction windows, observation window).
Q4-3
Firstly, RAN1 has a working assumption that the associated IDs can be configured within the CSI framework. Secondly, RAN1 understanding is that the inference configuration comprises a CSI report configuration. Given these two assumptions, the associated ID (if needed) should be part of the inference configuration.
Q4-4
The inference configuration should comprise most of the legacy beam measurement configuration, and beam prediction specific information (e.g. indication of set A/B, reporting quantities that supports temporal beam prediction).
Q5: Proposed Response
The content of the applicability functionality reporting depends on the whether the inference configuration is provided in step 3 or not. 
If the inference configuration is transmitted in step-3, then the applicability functionality reporting in step-4 contains an indication indicating whether the inference configuration provided in Step-3 makes the AIML functionality applicable or not. 
If the inference configuration is not transmitted in step-3, the step-3 may not contain the associated IDs corresponding to the NW-side additional conditions since they are part of the inference configuration (CSI configuration). The applicability report in Step-4 includes the recommended/preferred associated IDs that are applicable for the AIML functionality based on UE implementation, e.g. based on associated IDs acquired during training.
Q6: Proposed Response
The content of inference configuration in Step 3 and Step 5 is the same.

	Sharp
	Proposal 4-2: Reply the following to Q4-2 in the RAN2 LS:
YES, the network may provide one or more configurations (e.g., inference configurations) to the UE, for a single or multiple functionalities. It is possible to send multiple configurations for 1 functionality and (de) activate it using L1/L2 signaling.
Proposal 4-3: Reply the following to Q4-3 in the RAN2 LS:
NW-side additional conditions are separate from inference configuration. Full or partial inference configuration maybe provided for a target functionality. NW side additional conditions are optional, and it may be provided together with the inference configuration if required. 
Proposal 4-4: Reply the following to Q4-4 in the RAN2 LS:
The inference configuration may contain for e.g., information such as
· AI/ML Model related information such as:
· Inference reporting format: e.g., Neural network model to predict future beam quality 
· Inference trigger
· Prediction Window
· Thresholds: Events/Conditions (e.g., model (un) availability, thresholds for signal quality or latency, Functionality related KPI thresholds) that trigger the functionality to be deemed applicable/inapplicable.
For specific use cases such as Beam Management, the inference configuration may further contain info. Such as
· CSI-ReportConfig:
· Periodicity: Moderate frequency (e.g., every 20ms).
· Resources: Set B includes a set of active beams for measurement; Set A includes a set of candidate beams for inference.
· ResourceConfigId:
· Set B: Active beams for measurement.
· Set A: Candidate beams for inference.
· QCL Information:
Assumptions: Detailed spatial correlations between beams in Set A and Set B.
Proposal 5: Reply the following to Q5 in the RAN2 LS:

Functionality IDs (one or multiple)
Applicability status (applicable/inapplicable) 
Recommended actions (e.g., beam selection, resource allocation, request to change   functionality configuration, preferred functionality configuration)

The UE may indicate one or more applicable functionality(s) of the serving cell.
UE may also request network if it needs to change configuration or request to fully re-configure the functionality or (de) activate a particular functionality.
The UE may request the network to change configuration of a functionality that is already applicable and already activated. 
The UE may request to perform a full functionality reconfiguration and/or 
The UE may indicate preferred configuration (if multiple configurations are provided for given functionality) or the UE may indicate its preferred applicable functionality if multiple applicable functionalities can be activated.
Proposal 6: Reply the following to Q6 in the RAN2 LS:
Step 5 can have detailed functionality configurations for e.g., in Beam management it can have a default functionality/inference configuration or preferred functionality/inference configuration
· CSI-ReportConfig:
· Periodicity: Moderate frequency (e.g., every 20ms).
· Resources: Set B includes a set of active beams for measurement; Set A includes a set of candidate beams for inference.
· ResourceConfigId:
· Set B: Active beams for measurement.
· Set A: Candidate beams for inference.
· QCL Information:
Assumptions: Detailed spatial correlations between beams in Set A and Set B.


	Lenovo
	Proposed answer to Q4-4: For BM-Case 1: the inference configuration should at least include the configuration of Set B and Set A. For BM-Case 2: the inference configuration should at least include the future time instance(s) for inference in addition to the configuration of Set B and Set A. Note that, the complete inference configurations may contain some configurations (like CSI report measurement and configuration in the above example) that are not essential for determination of the applicable models so these configurations may be not transmitted in Step 3 and instead deferred to Step 5. 
Proposed answer to Q5: The content of applicable functionality reporting in Step 4 should contain which functionalities are applicable among the supported functionalities. and preference inference configuration of the applicable functionalities.
Proposed answer to Q6:
· Given that in step 3 the NW may have only sent some configurations which are needed for determination of  applicability of the function, the NW may still need to send some other configurations needed for inference phase. For example. For BM-Case1, in step 3, the NW may have sent information regarding the associated ID and Set A, Set B; and in step 5 sends other inference configuration regarding the actual  CSI report configuration for report of inference results 
· For BM-case2, N future time instance(s) for inference should be configured to UE by NW when applicable, and UE can be configured to report inference results of the N(N>=1) future time instance(s) in one report.

	Apple
	· Q5: What is the content of applicable functionality reporting in Step 4?
· A: 1 bit indication per configuration (Yes/No).

	Nokia
	RAN1 Response to Q4: 
Q4-1: RAN1 does not have an agreement on whether associated ID is mandatory or optional. Also, decision making on applicability at the UE, with or without associated ID, shall be left to the UE implementation.  
Q4-2: As Step 3 may also use to configure CSI-reportConfigs (including RS resource settings) for other purposes than ML beam prediction reporting, it may be simpler to configure all necessary parameters within a CSI-ReportConfig that enable beam prediction operation. Also, applicability may also be determined based on the other parameters (e.g., reportQuantity) provided in the CSI-ReportConfig that enable beam prediction.  
Q4-3: RAN1 refer to CSI-ReportConfig (including RS resource settings) to enable inference operation of beam prediction. RAN1 has a working assumption that the associated ID at least can be configured within CSI framework. RAN1 also agreed that two resource sets can be configured for Set A and Set B separately in the CSI report configuration for the report.
Q4-4: The most of legacy contents on beam measurement and reporting is applicable also for beam prediction. Exact new content for beam prediction is not yet finalized by RAN1.  
Q5: RAN1 assumes that a simple report of indicating applicable CSI-ReportConfigID for beam prediction is sufficient.
Q6: Similar to Step 3, RAN1 refer to CSI-ReportConfig to enable inference operation of beam prediction.  

	Samsung
	Q5: [Draft response] This is depending on the outcome of Q1. UE is expected to provide applicable functionality reporting to NW in the same granularity as in Step 1
Q6: [Draft response] From RAN 1 point of view, the above inference configuration, i.e., CSI-ReportConfig can be configured in Step 5.

	DCM
	Q5: UE at least should report bits representing whether the corresponding beam prediction reporting is applicable or not in step 4.
Q6: RAN1 should answer questions of step 5 as follows
· UE may be provided the configuration of beam prediction reporting, where Step 5 is optional step. This step exists only when NW prefer to provide the beam prediction reporting configuration different in Step 3 or when NW does not order UE to report periodic beam prediction reporting in Step 3.

	Qualcomm:

	Q4-2:
First, it is important to align the understanding that when RAN2 is referring to “inference configuration”, the equivalent in RAN1 terminology would be CSI-ReportConfig. Yes, the AI/ML configuration (CSI-ReportConfig for AI/ML, in contrast to legacy CSI-ReportConfig) needs to be provided to the UE in order for the UE to identify the applicable functionalities. Without such information, and in the absence of configuration information, UE will not be able to identify applicability of functionality. Note that there may not be a one-to-one mapping from associated ID to the underlying configuration, and we may have different configurations for the same associated ID, hence the reply above.
Q4-3:
· [bookmark: _Hlk177491126]If “inference configuration” is meant to refer to AI/ML CSI-ReportConfig, then it should be included in Step 3. RAN1 has a working assumption that the associated ID at least can be configured within CSI framework, but further details are FFS. Associated ID can be configured within CSI-ReportConfig, hence it can be part of inference configuration. Further details about whether associated ID can be configured per RS resource set (e.g., Set A or Set B), or per a pair of RS resource sets (e.g., Set A and Set B) are still to be discussed in RAN1.
Q4-4:
· The inference configuration here is CSI-ReportConfig, and this is the available information that RAN1 has so far on this topic:
· RAN1 has agreed that two resource sets can be configured for Set A and Set B separately in the CSI report configuration for the report. Further details with regards to inference configuration are still FFS. The inference configuration can be enabled by a CSI-ReportConfig for beam prediction and most of legacy contents for beam management and reporting are also applicable for beam prediction. RAN1 has a working assumption that the associated ID at least can be configured within CSI framework, but further details are FFS. The two main differences with legacy CSI-ReportConfig are:
· How to configure Set A within CSI-ReportConfig, which is FFS
· How/where to include associated ID, which is also FFS
This at least depends on whether associated ID can be configured per RS resource set (e.g., Set A or Set B), or per a pair of RS resource sets (e.g., Set A and Set B), that are still to be discussed in RAN1.
Q5
In Step 4, UE reports whether the indicated associated ID and accompanying configuration is applicable or not.
Q6:
There is no need to have the inference configuration in Step 5. Given applicability indication in Step 4 from UE, the configuration indicated in Step 3 is activated in Step 5. For AP/SP CSI reporting, MAC-CE/DCI can be used for such activation. For P CSI reporting, the AI/ML CSI-ReportConfig behaviour should be different from legacy CSI-ReportConfig in that the configuration is NOT activated in Step 3, and it should wait until Step 5.




Issue #1.5(on hold): (Q7/8/9/10) How to activate the functionality (define the activation of the functionality)
	Q7: If inference configuration is provided in Step 3, does it activate the functionality immediately upon receiving Step 3? 
Q8: If inference configuration is not provided in Step 3, does configuration in Step 5 activate the functionality immediately upon receiving Step 5?
Q9: If more than one functionality are configured in Step 3 or Step 5, whether multiple/all applicable functionalities can be activated?
Q10: Is L1/L2 signaling for functionality activation/deactivation needed?



Q7 (Step 3): 
Yes:  Spreadtrum (both Step 3/5), Ericsson (both Step 3/5), Nokia (as legacy CSI report conf), DCM (legacy CSI report conf)
No: ZTE/Sanechips, CMCC, xiaomi, Google, CATT, Huawei/HiSi, NEC, Sharp, Lenovo, Apple, Qualcomm (until step 5), IITM(post of step 3), Intel(not necessary), MTK
Depends: Interdigital
(FL0) Proposal 1.5.1: 
Reply for Q7
	Depending on 1.4.x

	Companies
	
	Comments

	FL0
	
	

	
	
	




Q8 (Step 5)
Yes, legacy CSI report: Spreadtrum ZTE/Sanechips, vivo, CMCC, xiaomi, CATT, Huawei/Hisi, NEC?, Lenovo, Samsung, IITM, MTK
Up to/based on NW configuration: Google, Sharp?
Not essential (Nokia)
Depends on design (Intel)

Q9: activate multiple applicable functionalities.
Yes: Spreadtrum, ZTE/ Sanechips (if not exceed UE capability), vivo (existing CSI framework), CMCC, xiaomi, Google ( UE capability), CATT, Huawei/HiSi, NEC, Sharp(based on capability?), Lenovo (up to capability), Apple, Nokia (as legacy) Samsung, DoCoMo, IITM, Intel (UE capability), InterDigital, MTK (UE capability)
Qualcomm (possible, FFS)
No study in RAN 1 yet: Ericsson
Q10:
Yes: Spreadtrum(yes for SP, P), ZTE/ Sanechips (reuse CSI), vivo (reuse), CMCC(L2+associated ID),xiaomi, Google. CATT (legacy CSI report), Huawei/HiSi(as legacy CSI), Ericsson (Same as exsiting CSI), sharp, Lenovo, Samsung (FFS new or legacy CSI), DoCoMo, Qualcomm, IITM, MTK(as Legacy)
FFS: NEC, Apple 

Depends on the previous issues. 
Please think about what is the relationship with existing P/SP/S-CSI report, since we already support to configure AI/ML for BM via CSI framework. 
	
	

	Spreadtrum
	Proposal 7: RAN1 to reply to Q7, Q8 and Q10 as follow:
· Whether the functionality will be activated immediately upon receiving Step 3/5 is up to CSI configuration.
· For periodic configuration, functionality will be activated immediately upon receiving Step 3/5.
· For semi-persistent and aperiodic configuration, L1/L2 signaling is needed for functionality activation.
Proposal 8: RAN1 to reply to Q9 as follow:
· If more than one functionality are configured in Step 3 or Step 5, multiple/all applicable functionalities can be activated.

	ZTE/Sanechips
	Proposal 11:  If inference configuration is provided in Step 3, it does not activate the functionality immediately upon receiving Step 3.
Proposal 12:  If inference configuration is not provided in Step 3, configuration in Step 5 does not necessarily activate the functionality immediately upon receiving Step 5, depending on the temporal characteristics of the associated CSI report. 
Proposal 13:  If more than one functionality are configured in Step 3 or Step 5, multiple/all applicable functionalities can be activated if the simultaneous processing of these functionalities doesn’t exceed the UE capabilities.
Proposal 14:  L1/L2 signaling for functionality activation/deactivation is needed, which can reuse the activation/deactivation signaling for CSI report.

	vivo
	Answer to Q8: No.From RAN1 perspective, when UE performs inference depends on the time-domain type of the beam report. If it is periodic, no further signaling for activation is needed. If it is semi-persistent or aperiodic, a MAC CE or DCI is needed to activate the beam report and thus the inference.
Answer to Q9: Yes. The current spec can already allow simultaneous processing of multiple beam reports.
Answer to Q10: The current signaling in spec for beam report activation/deactivation is sufficient. It seems no need to have extra signaling.

	CMCC
	Q8:
Proposal 11: If inference configuration is provided in Step 3, the functionalities are deactivated.
Proposal 12: If inference configuration is provided in Step 5, the functionalities are activated immediately.
Proposal 13: Inference configuration provided in Step 5 is preferred than in Step 3 since deactivated periodic inference configuration is not supported by existing CSI report framework.
Q9: Proposal 14: Under beam management use case, it is feasible to activate multiple applicable functionalities.
Q10: Proposal 15: Regarding signaling for functionality activation/deactivation, L2 signaling including function ID can be considered.



2 (High)Performance monitoring (Metrics/events/procedures)
	In TR 38.843
For BM-Case1 and BM-Case2 with a UE-side AI/ML model:
-	Type 1 performance monitoring: 
-	Configuration/Signalling from gNB to UE for measurement and/or reporting
-	UE may have different operations 
-	Option 1 (NW-side performance monitoring): UE sends reporting to NW (e.g., for the calculation of performance metric at NW) 
-	Option 2 (UE-assisted performance monitoring): UE calculates performance metric(s), either reports it to NW or reports an event to NW based on the performance metric(s) 
-	Indication from NW for UE to do LCM operations 
-	Note: At least the performance and reporting overhead of model monitoring mechanism should be considered
-	Type 2 performance monitoring: 
-	Indication/request/report from UE to gNB for performance monitoring 
-	Note: The indication/request/report may be not needed in some case(s)
-	Configuration/Signalling from gNB to UE for performance monitoring measurement and/or reporting
-	If it is for UE side model monitoring, UE makes decision(s) of model selection/activation/ deactivation/switching/fallback operation
-	Mechanism that facilitates the UE to detect whether the functionality/model is suitable or no longer suitable

Agreement
For BM-Case1 and BM-Case2 with a UE-side AI/ML model:
· Support Type 1 performance monitoring, including the following two options: 
· Option 1 (NW-side performance monitoring): 
· UE sends a report to NW (for the calculation of performance metric at NW) 
· Measurement results from resource set for monitoring, e.g., L1-RSRP and/or RS index is supported as the content of the report
· FFS on other contents 
· The report is at least configured/triggered by NW
· Note: this may or may not have additional spec impact
· Option 2 (UE-assisted performance monitoring): 
· UE calculates performance metric(s) 
· FFS how to report and what to report 
· FFS whether to trigger the report based on event(s) for Option 1 and/or Option 2
· FFS Type 2 performance monitoring
Agreement
For BM-Case1 and BM-Case2 with a UE-sided AI/ML model, for Option 2 (UE-assisted performance monitoring), further study at least the following alternatives, including:
· Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring
· Alt 2: The L1-RSRP difference information based on actual measurement of the L1-RSRP of one or more of Top K predicted beam, and L1-RSRP measurements from a resource set/resources for monitoring
· Alt 3: The RSRP difference information between the predicted RSRP and measured L1-RSRP of corresponding beam(s) of a resource set/resources for monitoring
· Note: resources for Set B for monitoring are not precluded and can be study. 
· Note: this is only applicable when the model can predict RSRP 
· Alt 4: The probability information of the predicted beam(s) to be the Top 1 or Top K beam
· Note: this is only applicable when the model can generate probability information 
· FFS: for Alt 1/2/3, on other details including how to configure the resource set/resources for monitoring, including
· E.g. whether/how to use full set of Set A for measurement. If not, whether/how to obtain the measurement of the predicted Top 1 or Top K beam for calculating the prediction accuracy or the RSRP difference.    
For all alternatives, study whether the performance information is calculated per sample (one-shot), or per set of samples (window)



Summary from the contributions
	Companies
	Proposals

	Futurewei 
	Proposal 1: For Rel-19 AI/ML-based BM, for BM-Case1 and BM-Case2 with a UE-sided AI/ML model, for Option 2 (UE-assisted performance monitoring), support
· Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring
· The full set of Set A is configured as the resource set/resources for monitoring 

	Huawei/HiSi
	Proposal 30: For monitoring Type 1 Option 2 and Type 2 of UE-side model, for Alt 3: The RSRP difference information between the predicted RSRP and measured L1-RSRP of corresponding beam(s) of a resource set/resources for monitoring, consider Set B as the monitoring resource set.
· Note: The monitoring can be achieved along with the inference process without an extra measurement of monitoring resource set.
Proposal 26: For the monitoring types of UE-side model monitoring for both BM-Case 1 and BM-Case 2:
· For Type 1 Option 1, the procedure is the same as measurement report, and there is no need to introduce event-based reporting.
· For Type 1 Option 2, consider both reporting a calculated metric and reporting an event.
· For event-based reporting, event is triggered when the prediction accuracy metric is lower than the threshold and satisfies a timer/counter, where the prediction accuracy metric could be the statistical value for a set of samples.
· For Type 2, UE does not report CSI, but reports the recommended monitoring decision (e.g., fallback) to NW.
· gNB may configure a threshold criterion to facilitate the UE to perform model monitoring.
Observation 7: Model monitoring has more stringent requirements on latency than training, which makes L1 signaling more suitable.
Proposal 27: For the monitoring Type 1 (Option 1 and Option 2) of UE-side model monitoring, consider L1 signaling with higher priority.
Proposal 28: For the monitoring Type 1 Option 2 and Type 2 of UE-side model, consider two separate CSI reports to handle the inference process and monitoring process, respectively.
Proposal 29: For monitoring Type 1 Option 2 and Type 2 of UE-side model, the association between the label (or monitoring resource set) and the predicted CSI (or Set B) should be indicated/configured to UE. 
· E.g., the associated CSI-ResourceConfigId of Set B and/or the time relationship to the predicted CSI can be indicated for the monitoring resource set.
Proposal 31: For monitoring Type 1 Option 2 and Type 2 of UE-side model, if subset of Set A is used as the monitoring resource set, consider to restrict that the predicted Top beams for metric calculation are also derived from the monitoring resource set for fair comparison.

	Kyocera
	Proposal 17: For the performance monitoring of a UE side AI/ML model, for the content of the report of type 1 option 1 monitoring, support the following as a starting point:
· Model related outputs:
· Beam information of the top-K predicted beams. 
· Predicted RSRP if supported by the AI/ML model.
· Probability information of the predicted beams. 
· Confidence information of the of the RSRP if supported by the AI/ML model.
· Performance related measurements from the resource set configured for monitoring:
· CRI/SSBRI
· L1-RSRP of the top-K beams 
Proposal 18: For type 1, option 2, performance monitoring of a UE side AI/ML model, regarding the FFS of:
· How to report- assess the impact of adopting the following methods:
· Sample based performance metric reporting in order to provide the NW with frequent updates about the AI/ML model performance.
· Statistical based performance metric reporting in order to reduce the UL overhead on the expense of less information being available at the gNB.
· What to report- Support using the following metrics as a starting point:
· The error between the predicted RSRP and the measured L1-RSRP, where the predicted RSRP is based on AI/ML output.
· The beam predication accuracy of the top-K beams, where the beam prediction accuracy is the percentage of the beam determined from RS measurements for performance monitoring to be one of the top-K predicted beams by the AI/ML model.
Proposal 19 For BM Case 1 and Case 2 in a UE side AI/ML model, deprioritize Alt 4 as a measure for Type 1 option 2 performance monitoring.
Proposal 20	Regarding the size of the performance monitoring set of a UE-side AI/ML model, support that the the size of the performance monitoring set is less than or equal to the size of Set A and defined by the network.
Proposal 21	For Type 1 option 2 performance monitoring of a UE-side AI/ML model, support using a mapping from beam information to performance monitoring resources. This mapping information can be provided to the UE though SIB or any other gNB to UE dedicated message.
Proposal 22	For UE-side AI/ML performance monitoring, RAN1 should further study the following:
•	An event is defined as the scenario when the performance metric falls above (or below) a certain threshold.
•	The concept of triggering a report based on specific events is not applicable to option 1. It is, however, relevant to option 2, where the UE calculates performance metrics and can detect events.
Proposal 23	For UE side AI/ML performance monitoring, type 2 monitoring has no specification impact, and it should be left up to the UE vendor implementation.
Proposal 24	For a NW side AI/ML model performance monitoring, there is no specification impact is needed, and it can be left up to the NW vendor implementation.

	Spreadtrum
	Proposal 11: support Alt.2 for Option 2 (UE-assisted performance monitoring)

	China Telecom
	Proposal 10: At least support Beam prediction accuracy related KPIs as the metric for performance monitoring.
Proposal 11: For BM-Case1 and BM-Case2 with a UE-sided AI/ML model, for Option 2 (UE-assisted performance monitoring), prioritize the study on Alt. 2, i.e., the L1-RSRP difference information based on actual measurement of the L1-RSRP of one or more of Top K predicted beam, and L1-RSRP measurements from a resource set/resource for monitoring.
Proposal 12: If the number of AI/ML model failure reaches a predefined threshold, consider performing model switch or fallback to non-AI/ML method.

	Tejas
	Proposal 6:
For BM-Case1 and BM-Case2 with a UE-side AI/ML model, for Type 1 performance monitoring Option 1 (NW-side performance monitoring), L1 signaling can be used to send the measurement results to NW for the calculation of performance metrics at NW.
· Note: this does not preclude to use higher layer signaling for Type 1 performance monitoring Option 1.
· Note: measurement results refer to “measurement results from resource set for monitoring, e.g., L1-RSRP and/or RS index is supported as the content of the report in previous agreement”.
Observation 1: The full Set A should be measured if fine-grained accuracy is crucial, while measuring only the predicted beams optimizes resource usage when processing overhead is a concern.
Proposal 7: For BM-Case1 and BM-Case2 with a UE-sided AI/ML model, for Option 2 (UE-assisted performance monitoring),
· The resource set/resources for monitoring in Alt1, either the full Set A can be measured, or only the Top 1 or Top K predicted beams from Set A can be used for efficiency.
Proposal 8: For BM-Case1 and BM-Case2 with a UE-sided AI/ML model, for Option 2 (UE-assisted performance monitoring),
· The resource set/resources for monitoring in Alt2/Alt3, the L1-RSRP difference between predicted and measured beams is computed based on both Set A and Set B resources.  
Proposal 26: For BM-Case1 and BM-Case2 with a UE-side AI/ML model, consider Top-K beam prediction accuracy report for UE-assisted performance monitoring.
Proposal 27: For BM-Case1 and BM-Case2 with a UE-side AI/ML model, consider L1-RSRP difference report for UE-assisted performance monitoring.
Proposal 28: For Type 2 performance monitoring for UE-sided model, the UE request for performance monitoring by indicating the AI/ML functionality and the performance metric.
Proposal 29: For Type 2 performance monitoring NW can assign AI/ML functionality and performance metric to the UE.

	CMCC
	Proposal 34: NW-side monitoring of NW-side AI/ML model can be supported. The KPI of performance monitoring can be up to gNB.

Proposal 35: Regarding Type 2 monitoring of UE-side AI/ML model, NW can configure a threshold criterion to facilitate UE to perform model monitoring and make a decision of the model selection / activation/ deactivation / switching/ fallback. 

Proposal 36: It is proposed to further discuss the mechanisms of UE-side model monitoring, corresponding configuration updates, and the indication of the gNB’s decision. 

Proposal 37: A L1 signaling based data collection for model monitoring can be supported.

Proposal 38: Regarding Type 1 performance monitoring Option 1 of UE-side AI/ML model, UE’s reporting can be a single sample based measurement result reporting. The content of the reporting can be the measurement results of the resource set for model monitoring, e.g. L1-RSRP and/or Top 1 RS ID, or Top-K/1 prediction accuracy per sample or per measurement instance.

Proposal 39: Regarding Type 1 performance monitoring Option 2 of UE-side AI/ML model, the KPI can be single sample-based Top-K/1 beam prediction accuracy and multiple sample-based Top-K/1 beam prediction accuracy.

Proposal 40: If the beam prediction accuracy is supported as a reporting quantity, the quantification of the Top-K/1 beam prediction accuracy needs to be discussed.

Proposal 41: Regarding Type 1 performance monitoring Option 2 of UE-side AI/ML model, NW can configure a threshold criterion to reduce the reporting overhead.

Proposal 42: Regarding Type 1 performance monitoring Option 2 of UE-side AI/ML model, NW can configure an event to inform the gNB that the performance is degrading. Two options can be considered, 
· Option 1: Consecutive N1 instances of KPI/BLER less than a threshold
· Option 2: Accumulated N2 instances of KPI/BLER less than a threshold within a time period. 

Proposal 43: gNB can configure one or multiple resource set for performance monitoring. The best beam(s) from the measurement set(s) can be the benchmark or the reference of the performance monitoring.

Proposal 44: For UE-side AI/ML model, monitoring mechanism of multiple benchmarks needs more discussions. 

	GOOGLE
	Proposal 19: For NW-side performance monitoring, with regard to the overhead, support Alt2 of option 2 (UE assisted performance monitoring).
Proposal 20: Support the UE to request to turn off the UE-side beam prediction
· FFS the event (e.g., UE-side performance monitoring, overheating, etc) for the UE to trigger such request
Proposal 22: Study the ML based beam prediction to facilitate the event triggered beam report.

	Intel [6]
	Support Alt-1, Alt-2, and Alt-4 for model monitoring metrics:
· Alt.1: Beam prediction accuracy related KPIs, e.g., Top-K/1 beam prediction accuracy.
· Alt.2: Link quality related KPIs, e.g., L1-RSRP, L1-SINR, etc.
· Alt.4: The L1-RSRP difference evaluated by comparing measured RSRP and predicted RSRP.
For UE-side AI/ML models, for BM-Case 1 and BM-Case 2, for reporting of model monitoring related information for Type 1 monitoring, support: 
· Option A: Report the measurement results (e.g. L1-RSRP and/or beam information) of a set of beams
· Baseline assumption: the set of beams is the set A of beams; FFS: subset of set A or smaller set of beams than set A
· Option B: Report the beam prediction accuracy related information within a configured time window, e.g.,
· Top-K/1 beam prediction accuracy
· Extended-Top-K/1 beam prediction accuracy such that the “Extended-Top-K/1 beams” include the Top-K/1 measured beams and any additional beams with L1-RSRP within a specified or configured X dB margin, e.g., X = 1 dB
· Option C: Report the RSRP difference information between the measured and predicted beams, e.g.,
· For reporting of Top-1 beam, the L1-RSRP difference between the predicted Top-1 beam and the measured Top-1 beam in the set of beams identified for measurements for model monitoring is reported to the network. 
· The set of beams can be set A or set B; FFS: other options
· For reporting of Top K beams, 
· Alt. C1: the L1-RSRP difference between each of the predicted Top-K beams and the measured Top K beams (respectively) from the set of beams identified for measurements for model monitoring are reported to the network. Alt. C2: the lowest L1-RSRP for the Top K beams (e.g., corresponding to the K-th best beam) for the predicted and measured Top K beams respectively are used to calculate the RSRP difference for reporting as a model monitoring metric.
For network-side AI/ML models, consider UE event triggered model monitoring with periodic or aperiodic measurement on set B of beams. 
For UE-side AI/ML models, support UE-event-triggered reporting of model monitoring results for Options 1 or 2. 
· Once triggered, UE requests network for resources to report monitoring results.
· Triggering events can be defined based on one or more of the following:
· (Event-1) The measured Top-1 or Top K beam(s) of Set A and any additional beams with L1-RSRP values within a specified or configured margin X dB compared to the Top K beams, e.g., X = 1 dB and the predicted Top-1 or Top K beam(s) of Set A are different for more than a threshold number of instances within a defined window.
· FFS: Use of a subset of set A of beams instead of full set A
· (Event-2) The measured L1-RSRP of one set of beams is lower than a threshold for more than a threshold number of instances within a defined window.
· The set of beams includes the Top-1 or Top K predicted beams.
· (Event-4) The L1-RSRP difference between the measured Top-1 or Top K beam(s) of Set A and predicted Top-1 or Top K beam(s) of Set A are larger than a threshold value where the associated beams for RSRP difference are defined using:
· RSRP difference between predicted Top-1 beam and the measured Top-1 beam of a set of beams
· Set of beams is same as set A of beams or FFS: a subset, e.g., set B of beams
· Difference between the lowest L1-RSRP amongst the predicted Top K beams, and the lowest L1-RSRP amongst the Top K beams of a set of beams
· Set of beams is same as set A of beams or FFS: a subset, e.g., set B of beams
For model monitoring for BM-Case-2, further consider if the time window for model monitoring should be identical to observation window for model inferencing. 
For UE-side AI/ML model selection/switching, consider network configuration, subject to UE capability, of periodic performance monitoring of non-active models and comparison to the KPI of current models such that an alternate model with potentially better performance can be selected or switched.

	ZTE [7]
	Proposal 27:  Support beam prediction accuracy related KPIs (i.e., Alt.1) as the primary performance metric for AI/ML performance monitoring.
Proposal 28:  Considering the limited payload size and near-real-time latency requirement, support L1 measurement (CSI reporting) for collecting data to enable Option 1 NW-side performance monitoring.
Proposal 29:  For Option 2 (UE-assisted performance monitoring), further consider monitoring report initiated by NW and monitoring report initiated by UE.
Proposal 30:   For monitoring report initiated by NW, the report content can be a calculated performance metric or an indication about whether the calculated performance metric is larger than or equal to a configurable threshold.
Proposal 31:  Consider UE-initiated monitoring report on the basis of the beam failure recovery mechanisms specified in current specifications.
Proposal 32:  Type 2 performance monitoring (i.e., UE-side performance monitoring) can only be supported if the UE is authorized by the NW for functionality or model operations.
Proposal 33:  Model/functionality failure detection should be based on monitoring results of several consecutive times within a predefined monitoring window.
Proposal 34:  UE reporting based on measurement of Set B can serve as an always-on fallback method to guarantee continuous services quality.

	Ericsson 
	Proposal 11	For UE-sided model performance metric reporting, support
· Either Alternative 1 or Alternative 2
i.	Alternative 1) where the metric is a statistical metric (percentage of correct classifications)
ii.	Alternative 2) both statistical metric (e.g., 10th, 50th, 90th percentile) and per sample metric
· Alternative 3) both statistical metric (e.g., 10th, 50th, 90th percentile) and per sample metric
· Do not support alternative 4)
· FFS: Number of samples needed for the statistical metric in each alternative
Proposal 12	For UE-sided model performance metric reporting, support UE reporting of performance metrics as part of the inference report.
Proposal 13	For UE-sided model, for NW signaling of monitoring resources, further study the feasibility and need for NW to signal a subset of set A for UE measurements, at least considering
· Dynamic indication of the SetA subset (e.g. part of MAC CE)
· Static configuration of the setA subset (e.g. part of RRC)
Proposal 14	For NW-side performance metric calculation of UE-sided model (type1, option1), conclude that there is no specification impact specific to enable the performance metric calculation at NW-side
Proposal 15	For UE-sided models, for the consistency of NW-side additional condition across training and inference addressed via performance monitoring, consider real-time monitoring and study the feasibility with the following aspects as a starting point:
· Frequency of monitoring procedure
· Overhead for monitoring procedure
· Accuracy of monitoring procedure
· Details of monitoring procedure

Proposal 17	For NW-sided model, regarding max number of reported beam related information in one report, use 256 beams as a starting point.
Proposal 18	For NW-sided model inference, support NW configuration for UEs to pre-process set B beams to reduce reporting overhead, via:
•	Support configuring reporting of only beams within X dB of the strongest beam,
•	Support configuring reporting of at most N strongest set B beams.
Proposal 19	For NW-sided model inference, support methods for UEs to compress the set B temporal domain measurement results to reduce the reporting overhead.
Proposal 20	For NW-sided data collection, RAN1 studies possible “omission/selection of collected data” by the following aspects as a starting point,
•	Possibility for UE to avoid signalling “duplicated” samples,
•	Possibility for UE to avoid signalling data based on certain events, one event can comprise that the UE experienced large channel variation during set A measurements.
•	Note: RAN2 can use such study when designing data collection procedures
Proposal 21	For NW-sided data collection, conclude that it is up to RAN2 on whether RRC/MDT procedures should be supported

	Vivo
	Proposal 8:	For performance monitoring, at least support beam prediction accuracy related KPI and L1-RSRP difference as potential metrics, while probability and confidence information should be deferred after related agreement is achieved in inference phase.
Proposal 9:	For performance monitoring, at least support L1 beam reporting for both UE-side model and NW-side model.
Proposal 10:	For monitoring report, support report overhead reduction for NW-side performance monitoring of UE-side AI model (i.e. type 1 option 1), as well as for NW-side AI model, e.g., report L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP.
Proposal 11:	For monitoring report, support to report measured L1-RSRP of indicated beam(s), e.g. current beams indicated by DCI, with measured L1-RSRP of top-k beams for both NW-side performance monitoring of UE-side AI model (i.e. type 1 option 1) and NW-side AI model.
Proposal 12:	For performance monitoring, for UE-side model, support Option B and Option C, i.e. report the beam prediction accuracy related information and report the RSRP difference information between the measured and predicted, for further study, while Option D and Option E, i.e. probability and confidence information, should be deferred after related agreement is achieved in inference phase.
Proposal 13:	For performance monitoring, for UE-side model, support following options for further study on what/how to report,
· Opt1: report metric
· Opt2: report event
· Opt3: based on event, report event and metric(s)
· Other options cannot be precluded
Proposal 14:	For performance monitoring, for NW-side model, support to report metrics for UCI reporting overhead reduction.

	OPPO 
	Proposal 13: For UE-side model, additionally support Type 2 (indication/request/report from UE to gNB) performance monitoring.
Proposal 13: For Type 1 Option 2 performance monitoring, support the beam prediction accuracy (Alt.1) and probability of model output (Alt.4) as performance metrics.
Proposal 15: For Type 1 Option 1 and Type 2 performance monitoring, discuss and specify (if necessary) the LCM-related events.
Proposal 15: For performance monitoring, discuss and specify (if needed) LCM events based on beam prediction accuracy (Alt.1) and probability (Alt.4).

	Fujitsu 
	Proposal 11:
· For performance monitoring of UE side model, regarding Option 2 (UE-assisted performance monitoring), Alt 1 and Alt 3 should be supported.
Proposal 12:
· For performance monitoring of UE side model, a subset of Set A could be considered for measurement to reduce the overhead for performance monitoring.
Proposal 13:
· For performance monitoring of UE side model, RAN1 to further discuss the reference signal configuration and reporting enhancement.
Proposal 14:
· For performance monitoring of UE side model, the performance information calculation over a time window should be considered.
Proposal 16:
· Regarding NW-side monitoring for BM Case-1 with NW-side model, RAN1 to further discuss the performance metric, and the following alternative is preferred.
· The L1-RSRP difference evaluated by comparing measured RSRP and predicted RSRP.
Proposal 17:
· Regarding NW-side monitoring for BM Case-1 with NW-side model, RAN1 to further discuss the reference signal configuration and possible reporting enhancement, e.g., quantization of L1-RSRP. The high-resolution quantization and non-differential RSRP could be considered for ground truth data for performance monitoring.
Proposal 22:
· Regarding performance monitoring for BM Case-2 with UE side model, RAN1 to consider similar design scheme as BM Case-1 with UE side model.

	CATT 
	Proposal 17: For Type 1 performance monitoring of Option 1, support per-sample based reporting with CSI framework as the baseline.
Proposal 18: For BM-Case1 and BM-Case2 with a UE-sided AI/ML model, for Type 1 Option 2 (UE-assisted performance monitoring), support the following metrics:
· Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set for monitoring
· Alt 2: The L1-RSRP difference information based on actual measurement of the L1-RSRP of one or more of Top K predicted beam, and L1-RSRP measurements from a resource set for monitoring
· Alt2-1：The L1-RSRP difference between the largest L1-RSRP measurements of the Top K predicted beam(s) and the largest L1-RSRP measurements of a resource set for monitoring
· Alt2-2：The mean of the absolute difference of L1-RSRP between the actual L1-RSRP measurements of the Top K predicted beam(s), and the Top-K largest L1-RSRP measurements of a resource set for monitoring
· Alt 3: The RSRP difference information between the predicted RSRP and measured L1-RSRP of corresponding beam(s) of a resource set/resources for monitoring
· The corresponding beams can be predicted Top-K beam(s) or Set B  
Proposal 19: For Type 1 performance monitoring of Option 2, for metric of Alt1 (Top 1 or Top K beam prediction accuracy) and Alt2 (L1-RSRP difference information based on actual measurement), the monitoring set may or may not be the full set of Set A. 
· If the monitoring set is not the full set of Set A, the UE needs to be aware of the correlation between Set A and the monitoring set.
Proposal 20: For Type 1 performance monitoring of Option 2, support both per-sample based and multiple-sample based reporting with considering the following aspects:
· the number of samples within a monitoring window, e.g., configured by the gNB;
· the report contents, e.g., the statistic of the performance metric;
· the specific events and uplink resources for event-based reporting.
Proposal 21: For Type 1 performance monitoring of Option 2, support per-sample based and multiple-sample based reporting with CSI framework as the baseline, and support MAC-CE based reporting for event-based reporting.
Proposal 22: For Type 2 performance monitoring for UE-sided model, the request signaling for performance monitoring should indicate the information of the AI/ML functionality and the performance metric.
NW sided model
Proposal 29: For performance monitoring of NW-sided model, the enhancements of report contents can be considered, where the report contents are relevant to the performance metric and can be configured by the network. 
Proposal 30: For performance monitoring of NW-sided model, the rule for UE selecting the reported beam(s) can be specified to ensure the NW can obtain accurate performance metrics.
Proposal 31: For functionality identification of BM-Case1 and BM-Case2, the following conditions should be aligned between UE and NW:
· Information regarding model inference (Set A and Set B relationship, model output type);
· Set A / Set B configuration (Size of Set B and Set A, QCL relation of Set B and Set A, the periodicity and time instances for measurement and prediction );
· Performance monitoring (monitoring Type, performance metric).

	Lenovo
	Proposal 17: 	For NW-side AI/ML model performance monitoring, support Tx beam repetition for the UE to report the best L1-RSRP of a Tx beam among all its Rx beams.
Proposal 18: 	For UE-side AI/ML inference, support aperiodic beam measurement for performance monitoring and dynamic beam updating within the beam set associated with the aperiodic trigger state for beam measurement.
Proposal 20: 	Support Alt 1, Alt 2, and Alt 3 as the performance metric(s) of AI/ML model monitoring.
· Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring
· Alt 2: The L1-RSRP difference information based on actual measurement of the L1-RSRP of one or more of Top K predicted beam, and L1-RSRP measurements from a resource set/resources for monitoring
· Alt 3: The RSRP difference information between the predicted RSRP and measured L1-RSRP of corresponding beam(s) of a resource set/resources for monitoring.
Proposal 20: 	For a monitoring sample, the association of the beam measurement for Set B and the beam measurement for benchmark/reference should be ensured.
Proposal 4: 	Support the consistency between training and inference for UE side model by combining an associated ID and performance monitoring.

	Sony 
	Proposal 4	: For BM-Case1 and BM-Case2 with a UE-sided AI/ML model, for Option 2 (UE-assisted performance monitoring), we support Alt 1 and Alt 3.
Proposal 5	: Support for defining event(s) to trigger reporting for monitoring, such as the difference between predicted results and measured results at the inference stage in BM-Case 1.
Proposal 6	: For BM-Case2, Further study is needed to reduce measurement overhead based on the RS resource set configured by NW in model monitoring.
Proposal 7	: For BM-Case 2, support defining events to trigger monitoring reports, such as when the prediction results for the same future time instance vary significantly. 
Proposal 8	: Model failure is determined by the performance metrics that are calculated multiple times over a specific time period.

	InterDigital
	Proposal 20: Support both Opt.1 (based on an associated ID) and Opt.2 (performance monitoring based) for the consistency of NW-side additional conditions. 
Proposal 21: For AIML LCM in BM, support procedures for identification of need of AI/ML model recovery, UE request/gNB trigger and AI/ML model recovery.
Proposal 22: Support Option 2 (UE-assisted performance monitoring).
Proposal 23: For Option 2 (UE-assisted performance monitoring, support down selection to one of the following alternatives:
· Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring
· Alt 3: The RSRP difference information between the predicted RSRP and measured L1-RSRP of corresponding beam(s) of a resource set/resources for monitoring
Proposal 24: Support a UE based indication of AIML model validity.
Proposal 25: Support a procedure to dynamically switch AIML inference location (e.g., based on NW workload and/or UE’s prediction performance).

	Panasonic
	Proposal 9: For BM-Case1 and BM-Case2 with a UE-sided AI/ML model, for Option 2 (UE-assisted performance monitoring), support either Alt. 1 or Alt. 2 as follows:
· Alt. 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring
· Alt. 2: The L1-RSRP difference information based on actual measurement of the L1-RSRP of one or more of Top K predicted beam, and L1-RSRP measurements from a resource set/resources for monitoring
Proposal 10: Group-based beam reporting can be enhanced to support performance monitoring for NW-sided model.

	Nokia 
	Proposal 7: For BM-Case1 and BM-Case2, considering NW-sided performance monitoring for beam prediction related CSI reporting, discuss the following variants, 
· Case1: A different CSI report is used to support NW-sided performance monitoring. 
· RS resource set: The NW can use a different CSI report to get beam measurements/reporting for a monitoring RS resource set (as preferred by the NW) within the legacy CSI reporting framework.  
· L1-RSRP and RS index of Top-M beams of monitoring RS set is supported as the content of the report 
· Note: Spec impact may only expect if M is defined separately for monitoring purpose. 
· Case 2: The same CSI reporting configuration is used for both monitoring and inference. 
· Option 1: Consider monitoring RS resource set = Set A (same RS resource set for inference and monitoring). 
· Option 2: Monitoring RS resource set is configured/indicated separately from Set A. 
· Option 3: Monitoring RS resource set is determined by the UE based on active TCI states or inference outcome(s). 
· For Options 1-3, the NW configures (associated to the CSI report) the reporting timelines and reporting quantities for the monitoring RS resource set. 
· L1-RSRP and RS index of Top-M beams of monitoring RS set is supported as the content of the report 
Proposal 8: For BM-Case1 and BM-Case2, considering reporting of monitoring metrics for UE-assisted performance monitoring, study whether the same CSI report (CSI report that used for inference) or a different CSI report should be used.  
Proposal 9: For BM-Case1 and BM-Case2, considering monitoring RS resource set for UE-assisted performance monitoring, discuss Options for configuring/indicating monitoring RS resource set, 
· Option 1: Consider monitoring RS resource set = Set A (same RS resource set for inference and monitoring). 
· Option 2: Monitoring RS resource set is configured/indicated separately from Set A. 
· Option 3: Monitoring RS resource set is determined by the UE (e.g., based on active TCI states or inference outcome(s)) 
Proposal 10: For BM-Case1 and BM-Case2, considering alternatives on metrics for UE-assisted performance monitoring, 
· Support at least Alt. 1
· Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring
· beam prediction accuracy is calculated using multiple monitoring instances (monitoring window) 
· FFS: how to configure the monitoring window. 
· Accuracy metric, (N-E)/N, shall be determined based on, 
· Considering a number of valid performance monitoring instances (N) within the monitoring window. Valid performance monitoring instance shall carry Top 1 or Top K predicted beams in the monitoring RS resource set. 
· Considering a number of errors (E) within the number of valid performance monitoring instances. Error may be counted when Top 1 or Top K predicted beams are not among the best L measured beams (FFS: L for Top-1 and Top-K cases) of the valid performance monitoring instance. 
· Discuss how to relate the inference instance (e.g., beam prediction report) to a performance monitoring instance (measurement instance of monitoring RS resource set) 
· FFS: Alt.2 and Alt. 3

[bookmark: _Hlk173330477]Proposal 10: For BM-Case1 and BM-Case2, considering UE-assisted performance monitoring for beam prediction related CSI reporting, discuss the following for event-based reporting, 
· Details of monitoring RS resource(s) and details of RS resources for prediction. 
· Define details of failure events and discuss following variants,
· Event-1: Predicted beam accuracy of the set of predicted beams being below a threshold accuracy.
· Event-2: Predicted L1-RSRP of the set of predicted beams being below a threshold value.
· Event-3: Hypothetical BLER of a predicted beam of the set of predicted beams being below a threshold.
· Details of the events associated configurations including definition of thresholds, counters and timers configured to determine the failure instances for a beam prediction related CSI report.
· Details of reporting for failure event, including reporting content. 
· Strive to use similar mechanisms as in BFR procedures.
Proposal 11: For BM-Case1 and BM-Case2, considering UE simultaneously supports both Option 1 (NW-sided performance monitoring) and Option 2 (UE-assisted performance monitoring), study/discuss whether a UE indicates its preference for which option and how to support it. 
Proposal 12: RAN1 to prioritize work on specifying NW-side performance monitoring and discuss/study different options for UE-assisted performance monitoring. Deprioritize UE-side performance monitoring. 
Proposal 15: For beam prediction use cases, the performance monitoring/assessment framework shall ensure consistency between training and inference regarding NW-side additional conditions, further discuss the following options, 
· Option 1: UE-sided model assessment in a NW-transparent manner (e.g., UE is doing performance assessment to select suitable UE models when supporting beam prediction under different NW assumptions). No spec impacts. 
· Option 2: UE-sided functionality assessment and reporting the functionality assessment (e.g., as applicable functionality reporting)
· Consider enhancements to enable monitoring of multiple beam prediction related CSI reporting configurations and reporting of applicable CSI report configuration IDs.
· Option 3: NW-sided functionality assessment (e.g., NW implementation option where NW selects suitable functionalities based on its own assessments). This option can either be UE-transparent (with no spec impact) or UE-assisted (with some spec impact on RS measurements).  
· For UE-assisted operations, consider the changes required on RS measurement and reporting framework. 
· Option 4: Joint model and functionality assessment by UE and NW. This can be considered as a combination of options 1-3. 
· FFS: further discuss details of signalling support. 
Proposal 22: For BM-Case1 and BM-Case2 with the NW-sided model, to enable the NW-sided performance monitoring, further discuss following variants, 
· Case1: No enhancement is needed to support NW-sided performance monitoring. 
· E.g., the NW can use a different CSI report to get beam measurements/reporting for a monitoring RS resource set (as NW prefer) within the legacy CSI reporting framework.  
· Case 2: NW is using the same CSI reporting configuration for monitoring and inference. 
· Monitoring RS resource set is configured/indicated separately from Set B. For the monitoring RS resource set, the NW may configure separate reporting timelines and reporting quantities. 

	Ruijie 
	Proposal 3: For BM-Case1 and BM-Case2 with a UE-sided AI/ML model, for Type 1 Option 2 (UE-assisted performance monitoring) where UE calculates performance metric(s) by itself, at least support Alt 1 as the performance metric:
· Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring
Proposal 4: For BM-Case1 and BM-Case2 with a UE-sided AI/ML model, for Type 1 Option 2, support the performance information is calculated per set of samples (window). 
· FFS window size. 

	Samsung
	Proposal 20. For the option 1 of Type 1 performance monitoring, the existing CSI reporting mechanism and the CSI reporting mechanism for UE-side model inference are used as baseline. 
· FFS: whether to use single CSI-ReportConfig for the report for both prediction results and measurement results for Set A.
Proposal 21. For the option 2 of Type 1 performance monitoring, at least for BM-Case1, consider UE to indicate the calculation result of the following performance metrics:
· Opt 1. The measured Top-K beam(s) of Set A and the predicted Top-K beam(s) of Set A are all the same or not.
· Opt 2. The L1-RSRP difference between the measured Top-K beam(s) of Set A and predicted Top-K beam(s) of Set A are larger than a threshold value or not.
· Opt 3. The probability information of Top-1 beam of Set A is lower than a threshold value or not.
Proposal 22. For the option 2 of Type 1 performance monitoring, at least for BM-Case1, consider the following events to trigger UE reporting/notification:
· Event-1: The measured Top-K beam(s) of Set A and the predicted Top-K beam(s) of Set A are different
· Event-2: The L1-RSRP difference between the measured Top-K beam(s) of Set A and predicted Top-K beam(s) of Set A are larger than a threshold value
· Event-3: The probability information of Top-1 beam of Set A is lower than a threshold
· FFS: The content of the reporting/notification
· FFS: The configuration of Set A and or Set B
Proposal 23. For UE-side AI/ML model, support Type 2 performance monitoring.
Proposal 24. For the support of Type 2 performance monitoring of UE-side AI/ML model, consider the extension of the CSI reporting mechanism, e.g., CSI-ReportConfig with reportQuantity set to ‘none’.

	Transsion
	Proposal 9: Regarding Option 2 (UE-assisted performance monitoring) of UE-sided AI/ML model, support the following alternatives:
· Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring
· Alt 3: The RSRP difference information between the predicted RSRP and measured L1-RSRP of corresponding beam(s) of a resource set/resources for monitoring
· Note: resources for Set B for monitoring are not precluded and can be study. 
· Note: this is only applicable when the model can predict RSRP 
Proposal 10: For Option 2 of Type 1 performance monitoring, consider the following alternatives can be considered:
· Alt-1: Quantization of performance metric;
· Alt-2: The statistic values of the performance metric;
· Alt-3: A specific event.

	ETRI 
	Proposal 1: For UE-assisted performance monitoring, prioritize Alt1 and Alt3 as performance metrics.
Proposal 2: For UE-assisted performance monitoring, support the following event to report to the NW when the counter exceeds a certain threshold. 
· The counter is incremented if the predicted Top K beam results differ from the actual measured Top K results
· The counter is incremented if the L1-RSRP difference for Top K beams between the predicted L1-RSRP and the measured L1-RSRP exceeds a predefined value
Proposal 3: For Type 2 performance monitoring, the UE can transmit information regarding the activation/deactivation, switching, or fallback of the functionality.
Proposal 4: Support Monitoring IDs to differentiate monitoring processes for multiple UE-sided models.

	CAICT 
	Proposal 2: For option 2 of type 1 UE-sided model monitoring, Alt.1 and 4 are proposed for further discussion. The calculation of performance information could be based on set of samples.
Proposal 3: The triggered event for Option 1 and/or Option 2 are highly related to the selection of monitoring report metrics.
Proposal 4: Both periodical or event triggered monitoring report could be considered and periodical monitoring report should be considered as baseline.

	DOCOMO
	Proposal 11: Not support type 2 performance monitoring.
Proposal 12: Support the following performance metrics to check the accuracy of top K beam prediction and predicted RSRP value in the actual field, respectively. 
· ・For monitoring the performance of top K beam indication, support either Alt 1 or Alt 2.
· ・For monitoring the performance of predicted RSRP value, support Alt 3.
Proposal 13: Support reporting of performance metric values in UE-assisted performance monitoring.
Proposal 14: Support the following triggering mechanism of UE-assisted performance monitoring. 
· Based on NW configuration/indication
· When performance metric satisfies some conditions, such as larger/lower than thresholds

	Sharp
	Proposal 1	For BM-Case 1 and BM-Case 2 with a UE-sided AI/ML model, for option 2 (UE-assisted performance monitoring), for Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurement from a resource set/resources for monitoring: 
The Top 1 or Top K beam prediction accuracy can be defined as Beam Prediction Accuracy=  TT⁄((TT+FT)), where TT (True Top 1 or Top K beams) denotes that a beam is predicted as one of the Top 1 or Top K beams and is actually one of the Top 1 or Top K beams based on the measurements, and FT (False Top-K beams) denotes that a beam is predicted as one of the Top 1 or Top K beams but the beam is not actually one of the Top 1 or Top K beams based on the measurements. 
Note: the beam prediction accuracy ranges from 0 to 1.
Proposal 2	For UE-side AI/ML model, additional contents beyond the measurement results is unnecessary for option 1 of Type 1 performance monitoring.
Proposal 3	For UE-side AI/ML model, in option 2 of Type 1 performance monitoring, support event-driven performance metric reporting.
	Event: a calculated beam prediction accuracy is lower than a threshold value.

	Qualcomm 
	Proposal 10: For UE-side beam prediction, with regards to Alt 1 of performance monitoring alternatives for UE-assisted performance monitoring, in which the performance monitoring set is a subset of Set A for each performance monitoring instance, support the following metric for performance monitoring:
· Definition for Top-K beam prediction accuracy with L1-RSRP margin:
· Define  as the total number of performance monitoring instances for which the Top-K predicted beams for that instance are within performance monitoring set.
· Define  as the number of performance monitoring instances (out of ) for which the following statement holds:
· The highest measured L1-RSRP of Top-K predicted beams is within a margin of measured L1-RSRP of best measured beam ID from performance monitoring set
· Top-K beam prediction accuracy with L1-RSRP margin is defined as the ratio .
Note: “performance monitoring set” is the set of RSs that are to be measured for performance monitoring, per performance monitoring instance.

Proposal 11: For UE-side beam prediction, with regards to Alt 2 of performance monitoring alternatives for UE-assisted performance monitoring, in which the performance monitoring set is a subset of Set A for each performance monitoring instance, support the following metric for performance monitoring:
· If the Top-1 predicted beam is within the performance monitoring set, the metric is defined as
· The L1-RSRP difference between measured L1-RSRP of Top-1 predicted beam ID from the performance monitoring set and measured L1-RSRP of best measured beam ID from the performance monitoring set, per performance monitoring instance.
Note: “performance monitoring set” is the set of RSs that are to be measured for performance monitoring, per performance monitoring instance.

Proposal 12: For UE-side beam prediction, and for UE-assisted performance monitoring, study details of performance monitoring reports (contents, frequency of report, carrier), at least as a function of performance monitoring metrics.

Proposal 13: For BM-Case1 and BM-Case2 with a UE-side AI/ML model, and for Type 1 performance monitoring, study the following events for event-triggered performance monitoring report for both Option 1 and Option 2.
· Event 1: Top-K predicted beams are within the performance monitoring set.
· Event 2: Top-1 measured beam is NOT among Top-K predicted beams, from performance monitoring set.
· Event 3: Measured L1-RSRP of Top-1 predicted beam is NOT within 𝑋 dB of Top-1 measured L1-RSRP, from performance monitoring set.
Note 1: FFS on triggering condition: whether based on per-instance event occurrence or based on number of event occurrences within a window.
Note 2: Combination of events are possible as the triggering condition, e.g. Event 1 + Event 2.

	Indian Institute of Tech (M), IIT Kanpur 
	Proposal 3: For performance monitoring of UE-sided models, UE can report RSRP difference between true and predicted value for Top 1 or Top K beams along with confidence information of each RSRP difference.
Proposal 4: For performance monitoring of UE-sided models, UE can report Top K beams with confidence information/probability information.
Proposal 5: To address the report overhead issue, the report quantities, a) RSRP difference of true and predicted Top K beams with confidence information b) Top K beams with probability information can be formulated as Events and can be triggered by UE to report the model performance.

	Fraunhofer HHI, Fraunhofer IIS 
	Proposal 1: For monitoring UE-sided models, support 2-phase monitoring with varying frequencies and reporting detail.
Proposal 2: For monitoring, support monitoring of only a subset of Set A beams.
Proposal 3: Consider indication-based and event-based switching into a validation phase. Events may be defined based on agreed performance metrics.
Proposal 4: For the activation of monitoring, support Event-1, Event-4 and Event-5.
Proposal 7: Explore the possibility of using the resources configured for radio link monitoring for model monitoring purposes with respect to CSI beam reporting. 
Proposal 8: Support a model monitoring configuration that allows for collecting data for model training and monitoring of inactive models.
Proposal 9: Study the support for radio link monitoring and link recovery procedures considering spatial and temporal beam prediction at the UE-side. 

	ITL 
	Proposal 22: For BM-Case1 and BM-Case2 with a UE-side AI/ML model, for Type 1 performance monitoring Option 1 (NW-side performance monitoring), L1 signalling can be used to send the measurement results to NW for the calculation of performance metrics at NW.
Proposal 23: For UE-side model monitoring of Option 2 of Type 1, it is supported to use Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring.
Proposal 24: It is proposed to support event-triggered UE reporting for UE-sided Type 1 performance monitoring.
Proposal 25: For Type 2 performance monitoring of UE-side model, it is proposed to define new report quantity including no reporting (e.g. ‘none’) and the monitoring decision (e.g. activation, deactivation or fallback) in CSI-ReportConfig.  

	KDDI 
	Proposal 4: Alt 1 and Alt 2 require measuring all beams in Set A to obtain information about the correct Top 1/Top K beams.
Proposal 5: Alt 3 enables performance monitoring by measuring only the beams of the monitoring resources predicted by AI/ML based on Set B.
Proposal 6: If the monitoring resources for Alt 3 are set to the Top 1/Top K beams, monitoring is possible based on the information obtained during the inference operation.
Proposal 7: For Alt 4, the use of probability information in monitoring should be discussed and the difference from Alt 1 should be clarified.

	Xiaomi
	Proposal 5-1: Support following performance metrics with high priority for performance monitoring.
· Alt.1: Beam prediction accuracy related KPIs, e.g., Top-K/1 beam prediction accuracy.
· Alt.2: Measured L1-RSRP difference between predicted Tok K beam and measured Top 1 beam.
· Alt.3: The L1-RSRP difference evaluated by comparing measured RSRP and predicted RSRP. 
Proposal 5-2: Both of the following two Benchmark/reference for performance comparison should be supported.
Alt.1: The best beam(s) obtained by measuring beams of a set indicated by gNB (e.g., Beams from Set A)
Alt.4: Measurements of the predicted best beam(s) corresponding to model output (e.g., Comparison between actual L1-RSRP and predicted RSRP of predicted Top-1/K Beams)
Proposal 5-3: For Type 1 performance monitoring of UE-side AI/ML model, both NW-side initiated and UE-side initiated performance monitoring can be supported. NW-side initiated can be based on measurement/report configuration via RRC and UE-side initiated can be based on SR and UL MAC CE with the preferred resource configuration of set B and set A.
Proposal 5-4: The number of the inference instances should be configured to UE for calculation of a statistic value of performance metric for performance monitoring.
Proposal 5-5: If the performance metric is the L1-RSRP difference, not consider the beams in set B.
Proposal 5-6: For UE-side AI/ML model, support Type 2 performance monitoring and it can be initiated by UE-side based on SR and UL MAC CE.
Proposal 5-7: For UE-side AI/ML model with Type 2 performance monitoring, it is better to indicate UE’s decision to NW for consistency of the NW-side additional condition for the new applied UE-side model.
Proposal 5-8: For UE-side AI/ML model with Type 2 performance monitoring, configure an event with a threshold to assist UE to make the decision.
Proposal 5-9: For performance monitoring of network-side AI/ML model, support to report measurement results of set B and set A separately. Set B can be reported based on beam report, and set A can be reported by MAC CE or RRC with multiple samples. 
Proposal 5-10: For performance monitoring for network-side AI/ML model, support an event-triggered report if the indicated TCI state is different from the best beams obtained by measurements. 
Proposal 5-11: Confirm the necessity of assessment/monitoring of inactive models / functionalities, with the following assumptions as the starting point:
· One way to monitor inactive models/functionalities is by activating them and reusing mechanisms defined for monitoring of active models/functionalities.
· The following aspects may be considered for further study or in WI to assess the applicability and expected performance of an inactive model/functionality:
· Configuring an AI/ML model for monitoring without activation (e.g., monitoring-only mode without reporting predicted beams in BM Case 1 and 2)
· Dataset delivery from the network to the UE for assessment/monitoring of the applicability and expected performance of the model/functionality.
· NW may provide performance criteria/preference for UE’s model selection.
· Other aspects are not precluded for further study or specification.

	Kyocera 
	Proposal 17: For the performance monitoring of a UE side AI/ML model, for the content of the report of type 1 option 1 monitoring, support the following as a starting point:
· Model related outputs:
· Beam information of the top-K predicted beams. 
· Predicted RSRP if supported by the AI/ML model.
· Probability information of the predicted beams. 
· Confidence information of the of the RSRP if supported by the AI/ML model.
· Performance related measurements from the resource set configured for monitoring:
· CRI/SSBRI
· L1-RSRP of the top-K beams 
Proposal 18: For type 1, option 2, performance monitoring of a UE side AI/ML model, regarding the FFS of:
· How to report- assess the impact of adopting the following methods:
· Sample based performance metric reporting in order to provide the NW with frequent updates about the AI/ML model performance.
· Statistical based performance metric reporting in order to reduce the UL overhead on the expense of less information being available at the gNB.
· What to report- Support using the following metrics as a starting point:
· The error between the predicted RSRP and the measured L1-RSRP, where the predicted RSRP is based on AI/ML output.
· The beam predication accuracy of the top-K beams, where the beam prediction accuracy is the percentage of the beam determined from RS measurements for performance monitoring to be one of the top-K predicted beams by the AI/ML model.
Proposal 19 For BM Case 1 and Case 2 in a UE side AI/ML model, deprioritize Alt 4 as a measure for Type 1 option 2 performance monitoring.
Proposal 20	Regarding the size of the performance monitoring set of a UE-side AI/ML model, support that the the size of the performance monitoring set is less than or equal to the size of Set A and defined by the network.
Proposal 21	For Type 1 option 2 performance monitoring of a UE-side AI/ML model, support using a mapping from beam information to performance monitoring resources. This mapping information can be provided to the UE though SIB or any other gNB to UE dedicated message.
Proposal 22	For UE-side AI/ML performance monitoring, RAN1 should further study the following:
•	An event is defined as the scenario when the performance metric falls above (or below) a certain threshold.
•	The concept of triggering a report based on specific events is not applicable to option 1. It is, however, relevant to option 2, where the UE calculates performance metrics and can detect events.
Proposal 23	For UE side AI/ML performance monitoring, type 2 monitoring has no specification impact, and it should be left up to the UE vendor implementation.
Proposal 24	For a NW side AI/ML model performance monitoring, there is no specification impact is needed, and it can be left up to the NW vendor implementation.

	LGE 
	Proposal #16: For UE-sided model inference, consider reporting of performance monitoring related information such as actual Set A measurement or performance monitoring output/result together with predicted beam information on Set A, where the performance monitoring related information may be reported with longer periodicity.
Proposal #17: For Option 2 (UE-assisted performance monitoring) of Type 1 performance monitoring, support following metrics considering different type of UE-sided AI/ML model:
· Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring
· Alt 3: The RSRP difference information between the predicted RSRP and measured L1-RSRP of corresponding beam(s) of a resource set/resources for monitoring
· Compare RSRP value(s) between predicted RSRP of Top K predicted beam and actual measured L1-RSRP of the Top K predicted beam, or between predicted RSRP of Top K predicted beam and actual measured L1-RSRP of Top K beam of a resource set for monitoring.
Proposal #18: Support event-triggered UE reporting for UE-sided AI/ML performance monitoring.
· Further consider UE report via UCI or SR to request change of Set A configuration, fallback to legacy beam report, holding the report for a while, etc.

	NVIDIA [37]
	Proposal 5: For AI/ML based beam prediction in spatial/time domain, introduce specification support for assistance signalling and procedure for model configuration, model activation/deactivation, model recovery/termination, and model selection.
Proposal 6: For AI/ML based beam prediction in spatial/time domain, introduce specification support for assistance signalling and procedure for model performance monitoring and model update/tuning.

	NEC 
	Proposal 24:	Support L1 signalling for performance monitoring. For Type 1 performance monitoring of UE side model, use the existing CSI framework as a baseline and explore the enhancement for Option 2.
Proposal 25:	Support UE to initiate performance monitoring of current AI/ML model if beam failure instance indication or out-of-sync indication is received.
Proposal 26:	At least for BM-Case2 performance monitoring, study the method to configure the associated measurement and report resources for obtaining the ground truth in future time instances, and the method to configure the associated measurement and report resources for obtaining the historical measurement results as model input.
Proposal 27:	For performance monitoring of UE-side model, support to assess the performance for multiple Set Bs to balance beam measurement overhead and performance metrics.
Proposal 28:	Study simultaneous performance monitoring for multiple candidate models, including how to inform the NW the inactive candidate models and how to request resources and configurations for performance monitoring of the inactive candidate models.
Proposal 29:	For Option-2 (UE-assisted performance monitoring), following methodology is used.
−	Step-0: gNB configures UE for performance monitoring and reporting (FFS whether gNB configures the performance metric)
−	Step-1: UE determines the performance metric based on the received configuration
−	Step-2: UE reports the results of performance metric to the gNB based on the reporting configuration
−	Step-3: gNB decides what model management decision to take based on the report received from UE.
Proposal 30:	For Alt-1 for BM-Case1 and BM-Case2 with a UE-sided AI/ML model for Option-2 (UE-assisted performance monitoring), the exact report of prediction accuracy could be
−	Top-K/1 (%): the percentage of "the Top-1 measured beam is one of the Top-K predicted beams"
−	Top-1/K (%): the percentage of "the Top-1 predicted beam is one of the Top-K measured beams"
	At least for classification-based model, support
Proposal 31:	Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring. At least for regression-based model (or when the model can predict RSRP), support Alt 3: The RSRP difference information between the predicted RSRP and measured L1-RSRP of corresponding beam(s) of a resource set/resources for monitoring.
Proposal 32:	For Alt 1 and Alt 3, the performance metric can be calculated either per sample or per set of samples (or within a time window).
Proposal 33:	When the model can output probability, support Alt 4: The probability information of the predicted beam(s) to be the Top 1 or Top K beam
Proposal 34:	Support UE to report probability(ies) of predicted Top K beam(s) based on some pre-defined interval or threshold/criterion. Otherwise, if the probability is not reported, the probability should be used as one of the determining factors when reporting predicted beams at least for classification model.
Proposal 35:	For determination of RS for performance monitoring, the following methods can be considered:
−	Explicit configuration based on CSI framework.
−	Explicit independent configuration, e.g., similar as BFD-RSs.
−	Implicit obtainment, e.g., based on RSs associated with the already CSI report(s).
Proposal 36:	It is necessary to consider selecting a subset of Set A as the monitoring RS resource set.
Proposal 4:	The confidence information should be defined as a confidence interval or prediction interval associated with predicted L1-RSRPs at a specific confidence level (e.g., 95%). The confidence interval or prediction interval can be represented by the interval error.

	MTK
	Proposal 6: For performance monitoring of the UE-sided model, for Type1 Option1, further study how to facilitate NW to correctly monitor the performance of a UE-sided model under the assumption that UE is not always reporting all the predicted best beams according to the model output.
Proposal 7: For performance monitoring of the UE-sided model, support both full set of Set A and a subset of Set A to be the measurement set for monitoring.
Proposal 8: For performance monitoring of the UE-sided model, at least for Type1 Option2, when the measurement set is a subset of Set A, 
· the performance metric for Alt1 can be defined as the heuristic Top-1 and Top-K beam prediction accuracy, by comparing the beams with the best probabilities among the subset of Set A and the beams with the best measurement among the subset of Set A.
· the performance metric for Alt1 can also be defined as the heuristic beam prediction ranking accuracy, by comparing the ranking sequence of K beams with the best probabilities among the subset of Set A and the best K beams with the best measurement among the subset of Set A.
· the performance metric for Alt2 can be defined as the heuristic L1-RSRP difference, by comparing the L1-RSRP difference between the measured L1-RSRP of one of the Top-K predicted beams to the best measurement among the beams in the subset of Set A.
· the performance metric for Alt3 can be defined as the heuristic predicted RSRP difference, by comparing the predicted and actual RSRP among all/part of the beams in the subset of Set A.
· Alt. 4 cannot be used directly as the performance metrics. The information of Alt.4 can be used for Alt.1 for metrics calculation when the subset of Set A or can be used to trigger a Type1 Option2 report. 
Proposal 9: For Type 1, option2, UE-assisted performance monitoring, consider the following conditions to trigger a UE report:
1. A report triggered/activated by NW
1. UE initiated performance monitoring reporting when an event happens (FFS on event)
Proposal 10: For Type 1, option2, UE-assisted performance monitoring, consider the following two alternatives of the reported content:
1. UE reports the performance metric(s) 
1. UE reports the performance metric(s) and LCM decisions (model switching/activating/deactivating request)
Proposal 11:  For Type 1, option2, UE-assisted performance monitoring, to facilitate UE to detect a monitoring event for reporting, considering NW signaling to UE the following aspects to define an event, 
· The performance metrics monitored for the event
· The threshold of the performance metrics for determining the occurrence of the event
· The number of samples of the occurrence instances required for determining the occurrence of the event, where the occurrence instances are the monitoring samples that the monitored metrics falls below a threshold 
· The number of monitoring samples required for determining the occurrence of the event
· The frequency of each monitoring samples

	KT 
	Proposal 6. Support Alt 3 for option 2 of performance monitoring type 1: 
· The RSRP difference information between the predicted RSRP and measured L1-RSRP of corresponding beam(s) of a resource set/resources for monitoring.
Proposal 7. Support configuring a resource set for monitoring (Set C) consisting of K CSI-RS resources for option 2 of performance monitoring type 1.
· Where K is equal to the number of reported Top K beam.
· The reported K beams are dynamically mapped to the RSs for Set C.

	Meta
	Proposal 5:	For UE side model with monitoring Type-1, Option-1, measurement report with L1-RSRP and RS index is sufficient and other contents may not be needed. Consider configuration of monitoring resource set and time window or filtering based reporting for additional reliability of performance monitoring.
Proposal 6:	For UE sided model with monitoring Type-1, Option-2, beam prediction accuracy and RSRP difference reporting may be supported as configurable reporting contents but confidence information and/or probability information may be optional based on UE model capabilities.
Proposal 7:	For reporting RSRP difference information, the baseline can be for the current indicated beam where UE can measure and predict the RSRP. For Top-1/K beams which are predicted but not in set B, further discuss how to evaluate RSRP difference
Proposal 8:	For UE sided model with monitoring Type-1, Option-2, consider supporting UE report of fallback to non-AI/ML methods
Proposal 9:	Support Type 2 performance monitoring of UE sided models with reporting for AI/ML model switching/activation and indication of non-AI/ML fallback
Proposal 10:	For UE sided model with Type-1 performance monitoring, support event triggered monitoring where the gNB configures one or more events to the UE
Proposal 11:	For UE sided model with Type-1 performance monitoring, support at least Events 1,2 and 3
Proposal 12:	For UE sided model with Type-2 performance monitoring, support event driven indication of fallback or model switching/activation.
Proposal 13:	Consider UE assisted performance monitoring for NW sided models.



Issue #2.1 For UE sided model, what to report for Type 1 Option 2
Summary: 
For BM-Case1 and BM-Case2 with a UE-sided AI/ML model, for Option 2 (UE-assisted performance monitoring), further study at least the following alternatives, including:
· Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring
· Supported by: Futuerwei, China telecom?, Tejas, CMCC(Sample), intel, ZTE, Ericsson (statistical), vivo, OPPO, Fujitsu, CATT(Sample/statistical), Lenovo,Sony, IDC, Panasonic, Nokia, Ruijie, Samsung, Transsion, CAICT(Sample), DCM(or Alt2), Sharp(statistical), Qc, IIT, xiaomi, LGE, NEC(Sample/window), MTK, meta
· Alt 2: The L1-RSRP difference information based on actual measurement of the L1-RSRP of one or more of Top K predicted beam, and L1-RSRP measurements from a resource set/resources for monitoring
· Supported by: China telecom?, Tejas, Intel, Ericsson (Sample/statistical), vivo, CATT(Sample/statistical), Lenovo, Panasonic, Samsung, Transsion DCM(or Alt2),Qc, xiaomi, meta
· Alt 3: The RSRP difference information between the predicted RSRP and measured L1-RSRP of corresponding beam(s) of a resource set/resources for monitoring
· Note: resources for Set B for monitoring are not precluded and can be study. 
· Note: this is only applicable when the model can predict RSRP 
· Supported by: Ericsson (Sample/statistical), Fujitsu, Lenovo, Sony, IDC, DCM, xiaomi, LGE, NEC(Sample or window),KT
· Set A: Tejas
· Set B: Huawei/HiSi, Tejas, CATT(Sample/statistical)
· Pros: No extra CMR
· Cons: Model restricted(Lack of implementation flexibility),  
· Alt 4: The probability information of the predicted beam(s) to be the Top 1 or Top K beam
· Note: this is only applicable when the model can generate probability information 
· Supported by: OPPO, Samsung, IIT, NEC (capability), meta
· FFS: for Alt 1/2/3, on other details including how to configure the resource set/resources for monitoring, including
· E.g. whether/how to use full set of Set A for measurement. If not, whether/how to obtain the measurement of the predicted Top 1 or Top K beam for calculating the prediction accuracy or the RSRP difference.    
For all alternatives, study whether the performance information is calculated per sample (one-shot), or per set of samples (window)
(FL0)Proposal 2.1: 
	For BM-Case1 and BM-Case2 with a UE-sided AI/ML model, for Option 2 (UE-assisted performance monitoring), 
· At least support Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring
· FFS on detail definition of the metric, including whether/how to configure or define a window for calculation 
· FFS other alternatives

	Companies
	Y/N
	Comments

	FL0
	 
	I don’t see concerns for Alt 1. And this should be the baseline. 

	
	
	



Issue #2.2: For UE sided model, resource configuration for performance monitoring 
(FL0)Proposal 2.2: 
	At least for the monitoring Type 1 Option 2 of UE-side model monitoring (when applicable), consider the following options with potential down selection for the configuration of a resource set/resources for monitoring:
· Option A: Performance monitoring is based on the resource set(s) for Set A or Set B within configuration for inference result report
· Option B: Performance monitoring is based dedicated resource set(s) (i.e., different from the resource set(s) for Set A and Set B) within configuration for inference result report
· Option C: A dedicated report configuration is used for performance monitoring ((i.e., different from the configuration for inference result report)
· FFS on whether this report configuration is within CSI framework or not. 

	Companies
	Y/N
	Comments

	FL0
	 
	Regardless the metric, the above options cover all.  

	
	
	




Issue #2.2: For UE sided model, FFS whether to trigger the report based on event(s) for Option 1 and/or Option 2 
Potential contents in RAN 1 #117:
· Event-1: Predicted beam accuracy of the set of predicted beams being below a threshold accuracy/The measured Top-1 or Top K beam(s) of Set A and the predicted Top-1 or Top K beam(s) of Set A are different
· FFS on whether one shot or statistical results in a given window is used 
· Comments from FL: One shot is not reliable. I think in a window should be considered. 
· Supported by: Intel (Xdb margin), Nokia, Sharp, samsung
· Event-2: The measured L1-RSRP of one set of beams is lower than a threshold. 
· Comments from FL: isn’t this similar as BFD? 
· Supported by: Intel (Xdb margin)
· Event-3: The probability information of Top-1 or Top K beam of Set A is lower than a threshold, or difference comparing to previous is larger than a threshold
· FFS on how to define the probability information
· #1: The probability information of predicted Top 1
· #2: The probability information of each or sum of predicted Top Top-K beams.
· Comments from FL: this may be straightforward. 
· Supported by: OPPO,Samsung
· Event-4: The L1-RSRP difference between the measured Top-1 or Top K beam(s) of Set A and predicted Top-1 or Top K beam(s) of Set A are larger than a threshold value
· FFS on RSRP difference information: e.g., RSRP difference, whether RSRP difference is higher than a threshold, all or part of RSRP difference
· FFS on whether/how define the associated beams for RSRP difference information, e.g.,
· #1: of a set of beams configured by NW 
· FFS on whether/how to handle the case if the configured beams are not the predicted Top 1 or Top K 
· #2: of predicted Top 1 or Top K beams
· UE is not required to report the RSRP difference information if the configured beam is not predicted Top 1 or Top K beams
· #3: RSRP difference between predicted Top 1 or Top K beams, and Top 1 or Top K beams of a set of beams (e.g., full or subset of Set A, same or different as predicted Top 1 or Top K beams)
· FFS on how to configure resources to obtain the measured L1-RSRP
· Comments from FL: Similar as Option C for type 1 performance monitoring
· Supported by: Intel ,Samsung
· Event-5: consecutive N1 times of KPI/BLER less than threshold, or accumulated N1 times of KPI/BLER less than threshold within a time period.
· Supported by: CMCC, Nokia
Event-6: Predicted L1-RSRP of the set of predicted beams being below a threshold value.
· Supported by: Nokia
· Event-7: The Counter is incremented if the predicted Top K beam results differ from the actual measured results and/or if the L1-RSRP difference exceeds a predefined value
· Supported by: ETRI
3 (Low)Configuration of RS for Set A and Set B for NW sided model
	Agreement
For network-sided AI/ML model for BM-Case1 and BM-Case2, 
· support using existing CSI framework for configuration of Set A as the starting point
· support using existing CSI framework for configuration of Set B as the starting point
Note: Purpose, such as above “For NW-sided model, for BM-Case1 and BM-Case2” and “Set A” and “Set B”, will not be specified in RAN 1 specifications


Summary from the contributions
	Companies 
	Proposals 

	Kyocera
	Proposal 1 For a NW-sided AI/ML model for BM-Case1 and BM-Case2, RAN1 should consider the following options:
· Set A: No configuration for Set A is required for the UE, as the inference process is conducted transparently from the UE.
· The gNB should configure reporting-related parameters, including the number of beams that the UE should report.
· Explicit configuration of Set B is necessary, with resources for Set B explicitly defined for the UE.

	Tejas
	Proposal 9: For NW sided model, for the reporting of RS for Set A and Set B
Support multiple resource sets to associated to one L1 beam report.
· Consider the configuration where Set A reports beam IDs while Set B reports L1-RSRP measurements.
Observation 2: Introduce flexibility in scheduling through dynamic resource allocation where gNB schedules Set A measurements only when necessary. This could also help reduce UE processing requirements when Set A is not crucial to the current transmission or prediction process.
Proposal 10: The gNB may require dynamic control over Set A and Set B measurements to minimize overhead while maintaining beam prediction accuracy.

	CMCC
	Proposal 4: Regarding data collection for NW-side model, following options can be considered for the configuration of Set A:
· Option 1: The UE capability of the maximum number of the RS per resource set for the RSRP measurement can be enhanced.
· Option 2: Multiple resource sets can be supported in one CSI-ResourceConfig
Proposal 5: Regarding training data collection for NW-side model, the configuration of multiple set B or multiple Set B patterns can be supported.
Proposal 18: For NW-sided model, for BM-Case 2 without sliding measurement window, CSI report framework needs enhancement to configure the resource set for measurement.
Proposal 19: For NW-sided model, for BM-Case 2 with sliding measurement window, measurement window is determined by gNB.

	Intel 
	For a network-side AI/ML model, for BM-Case 1/2, implicit configuration of set B and/or set A (if required) for AI/ML model input can be used based on existing CSI-ResourceConfig and CSI-ReportConfig frameworks.
Proposal 2:	It is not necessary to configure multiple resource sets associated to one L1 beam report for a network-sided model.

	ZTE
	Proposal 5:  One or two RS resource sets for beam measurement can be configured to the UE for data collection of NW-side AI/ML model, which are dependent on the beam set construction of Set A and Set B.
Proposal 6:  For the collection of both model input and model label data at the NW side, one RS resource set can be configured to the UE with indication of necessary assistance information, such as mapping of Set A and Set B.

	Vivo 
	Proposal 24:	For inference, for NW-side model, support gNB to configure a resource list including multiple Set B patterns and active resources of one Set B pattern from the list by signaling during the inference phase.
Proposal 25:	For NW-side model, there is no motivation to configure Set B and Set A simultaneously in one report.
Proposal 26:	For data collection and inference, for NW-side model, support to use quasi-best Rx beam for Set A measurement, where quasi-best Rx beam is derived from P3 measurement on a small number of Tx beams from Set A.

	Fujitsu [11]
	Proposal 5:
· For training data collection, the reference signals same as Set B should be configured to obtain the model input data. And the reference signals same as Set A should be configured to obtain the ground truth data.
· If Set B is subset of Set A, then only the reference signals of Set A are configured.
· If Set B is different from Set A, then the reference signals of both Set A and Set B should be configured to the UE.
Proposal 6:
· RAN1 to further discuss whether the same or separate reference signal configuration among training data collection, model inference and performance monitoring could be applied.
Proposal 7:
· Regarding training data collection, RAN1 to further discuss the reference signal configuration for different sub-use cases.

	Nokia [19]
	Proposal 22: For BM-Case1 and BM-Case2 with the NW-sided model, to enable the NW-sided performance monitoring, further discuss following variants, 
· Case1: No enhancement is needed to support NW-sided performance monitoring. 
· E.g., the NW can use a different CSI report to get beam measurements/reporting for a monitoring RS resource set (as NW prefer) within the legacy CSI reporting framework.  
· Case 2: NW is using the same CSI reporting configuration for monitoring and inference. 
· Monitoring RS resource set is configured/indicated separately from Set B. For the monitoring RS resource set, the NW may configure separate reporting timelines and reporting quantities. 

	ETRI [23]
	[bookmark: _Hlk174113983]Proposal 9: For BM-Case2, support the configuration of multiple Resource Sets for Set A.

	Xiaomi [34]
	Proposal 3-1: For data collection of NW-side AI/ML model training, support to define a time window or a data size for each report with more than one data sample.
Proposal 3-5: Both two separate CSI-ReportConfigs and one CSI-ReportConfig can be supported for set B and set A configuration for data collection for NW-side AI/ML model training.
Proposal 3-6: If one CSI-ReportConfig is used for set B and set A configuration for data collection for NW-side AI/ML model training, consider to support more than one reportquantity in one CSI-ReportConfig.

	LGE [36]
	Proposal #3: Consider extending sub-configuration based Rel-18 NES mechanism for Set B beam measurement and reporting.
· Different Set A and/or Set B may be associated with each sub-configuration
· Different Set B patterns for a specific Set B may be associated with each sub-configuration

	MTk [39]
	Proposal 19: For NW-side model inference BM-Case2, for periodic Set B RS resources, study the following alternatives for configuring the observation window length to UE:
· Note: the observation window length is how many Set B measurements need to be reported
· Alt1: observation window length is configured within LCM framework
· the length of observation window should be one of the conditions to BM functionalities
· Alt2: observation window length is configured within CSI-framework
· Alt A: explicitly configured in csi-ReportConfig
· Alt B: implicitly configured in csi-ReportConfig
· P/SP report: indicated through ReportPeriodicityAndOffset of the report and ResourcePeriodicityAndOffset of the associated RS resources of Set B
· AP report: indicated by the triggered slot and report slot
Proposal 20: For NW-side model inference BM-Case2, for aperiodic Set B RS resources and aperiodic report triggering, confirm that there is need to further configure observation and prediction window information to UE
Proposal 21: For NW-side model inference, support reporting multiple time instances of Set B measurements within one report. Further study on whether/how to explicitly and/or implicitly include corresponding time information in the report. 
Proposal 22: For NW-side model inference, same design of report and resource configurations can be used for BM Case1 and BM Case2

	ITL
	Proposal 3: For network-side model data collection for training, it is proposed to at least support higher-layer signaling to convey data collection content.

	Panasonic
	Proposal 1: NW-sided model inference, support to that a measurement window can be configured with the measurement resource set.

	Samsung
	Proposal 3. For NW-side AI/ML model inference, for CSI-ReportConfig with the measurements for more than 4 beams in one reporting instance
· Support differential L1-RSRP reporting with larger quantization step(s) and/or smaller range(s)
· Consider to reduce the overhead of beam report using two-part CSI 
Proposal 4. For NW-side AI/ML model inference, for CSI-ReportConfig with the measurements for more than 4 beams in one reporting instance, consider the applicability of the following report quantity:
· ‚cri-RSRP‘, ‚ssb-Index-RSRP‘, ‚cri-RSRP-Index‘, ‚ssb-Index-RSRP-Index‘.
[bookmark: _Hlk158363441]Proposal 5. For NW-side AI/ML model inference, support CSI-ReportConfig with measurements for each of multiple past time instances in one reporting instance.
· FFS: How to identify the multiple past time instances
· FFS: The support of P/SP/AP reporting



Issue #3.1: How to configure the resource sets for Set A/Set B, and the contents in the report for data collection for MDT based solution for BM Case1 and BM Case 2
FL: In general, Set A and Set B shall be mapped. Even for BM Case 1, the actual time window for measurement collection matters! In SI phase, 99% of data for BM-Case 1 are generated in one shot. Somehow, we need to link the report to the resource sets.  
	Agreements
1 As the baseline approach, the UE receives the measurement configuration for AI/ML-enabled features/FGs for data collection and logging of measurements.  The network can explicitly configure the UE whether the corresponding data collection and logging (if supported) should be immediately started.  FFS if multiple configurations can be provided to the UE.  FFS if dynamic activation/deactivation is support.  
2 UE stores the logged training data at AS layer with a minimum AS layer memory size supported by the UE. FFS on the memory size.  This is across all use cases
3 When UE reaches its buffer limitation the UE stops measurement for data collection purposes and logging.   
4 Measurements for data collection purposes and logging based can be controlled based on power state of the UE.  It is up to UE implementation how the UE determines power state.  FFS whether the UE stops autonomously or if it reports to the network .   
5 FFS whether AS buffer event based reporting is supported.  FFS if we send availability indication or full report if it is supported
6 FFS on event based data collection/logging
7 On-demand request from the network is supported.   FFS details on signalling 


Issue #3.2 Others
Whether using current configuration for Set A measurement and report have any restriction to gNB scheduling and/or require additional capability from UE? considering combination of AP, SP, P of resource config and report config. If, yes, any enhancement to resolve it? 
For BM case 2, using current configuration for Set B and Set A (for data collection and or training) measurement and report have any restriction to gNB scheduling and/or require additional capability from UE?
Please provide your detailed analysis to the above questions/issues, observation, and proposals. 

CMCC:
Proposal 15: For NW-sided model, for BM-Case 2 without sliding measurement window, CSI report framework needs enhancement to configure the resource set for measurement.
Proposal 16: For NW-sided model, for BM-Case 2 with sliding measurement window, measurement window is determined by gNB.

4 Configuration of RS for Set A and Set B for UE-sided model
	Review of current NR CSI framework:
CSI-MeasConfig ->CSI-ReportConfig ->resourcesForChannelMeasurement (and resources for other purposes) => – CSI-ResourceConfig 
->Reporting related configuration

The IE CSI-ResourceConfig defines a group of one or more NZP-CSI-RS-ResourceSet, CSI-IM-ResourceSet and/or CSI-SSB-ResourceSet.
csi-RS-ResourceSetList CHOICE { 
nzp-CSI-RS-SSB SEQUENCE { 
nzp-CSI-RS-ResourceSetList SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig)) OF NZP-CSI-RS-ResourceSetId 
OPTIONAL, -- Need R 
csi-SSB-ResourceSetList SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSetsPerConfig)) OF CSI-SSB-ResourceSetId OPTIONAL -- Need R 
}, 
csi-IM-ResourceSetList SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSetsPerConfig)) OF CSI-IM-ResourceSetId 
},
The IE NZP-CSI-RS-ResourceSet is a set of Non-Zero-Power (NZP) CSI-RS resources (their IDs) and set-specific parameters.

The IE NZP-CSI-RS-Resource is used to configure Non-Zero-Power (NZP) CSI-RS transmitted in the cell where the IE is included, which the UE may be configured to measure on (see TS 38.214 [19], clause 5.2.2.3.1). A change of configuration between periodic, semi-persistent or aperiodic for an NZP-CSI-RS-Resource is not supported without a release and add.
The IE CSI-RS-ResourceMapping is used to configure the resource element mapping of a CSI-RS resource in time- and frequency domain.

maxNrofCSI-ReportConfigurations INTEGER ::= 48 – Maximum number of report configurations 
maxNrofCSI-ReportConfigurations-1 INTEGER ::= 47 – Maximum number of report configurations minus 1 
maxNrofCSI-ResourceConfigurations INTEGER ::= 112 – Maximum number of resource configurations 
maxNrofCSI-ResourceConfigurations-1 INTEGER ::= 111 – Maximum number of resource configurations minus 1

maxNrofNZP-CSI-RS-Resources INTEGER ::= 192 – Maximum number of Non-Zero-Power (NZP) CSI-RS resources 
maxNrofNZP-CSI-RS-Resources-1 INTEGER ::= 191 – Maximum number of Non-Zero-Power (NZP) CSI-RS resources minus 1 
maxNrofNZP-CSI-RS-ResourcesPerSet INTEGER ::= 64 – Maximum number of NZP CSI-RS resources per resource set 
maxNrofNZP-CSI-RS-ResourceSets INTEGER ::= 64 – Maximum number of NZP CSI-RS resource sets per cell 
maxNrofNZP-CSI-RS-ResourceSets-1 INTEGER ::= 63 – Maximum number of NZP CSI-RS resource sets per cell minus 1 
maxNrofNZP-CSI-RS-ResourceSetsPerConfig INTEGER ::= 16 – Maximum number of resource sets per resource configuration 
maxNrofNZP-CSI-RS-ResourcesPerConfig INTEGER ::= 128 – Maximum number of resources per resource configuration

BRF configuration 
BeamFailureRecoveryConfig-> candidateBeamRSList-> PRACH-ResourceDedicatedBFR-> BFR-SSB-Resource/ BFR-CSIRS-Resource(->NZP-CSI-RS-ResourceId)

	Conclusion
For UE sided model at least for inference, for measurement, the configuration of Set B, 
· take the current CSI framework as the starting point

Agreement
For UE-sided model at least for BM Case-1, CSI-ReportConfig is used for the configuration of inference results reporting
· FFS on the details in the CSI-ReportConfig, at least considering:
· Alt 1: one CSI-ResourceConfigId is configured for Set B
· FFS: how UE can determine the information about set A
· Alt 2: one CSI-ResourceConfigId is configured for both Set A and Set B
· FFS: How to configure resource set(s) for Set A and Set B in CSI-ResourceConfig
· Alt 3: two CSI-ResourceConfigId s are configured for Set A and Set B separately
· Alt 4: one CSI-ResourceConfigId is configured for Set B, Set A is configured using separate resource set(s) other than that represented by CSI-ResourceConfigId 
· FFS: how to configure/indicate separate resource set(s) for Set A
· Note: separate CSI-ReportConfig for Set A and Set B are not precluded.
· Note: Not perform measurement for Set A and only perform measurement for Set B subject to the CSI-ReportConfig
· FFS on the association between Set A and Set B with or without additional IE
· Other necessary configuration are not precluded.
Agreement
For UE-sided model at least for BM Case-1, for inference results report 
· Two resource sets can be configured for Set A and Set B separately in the CSI report configuration for the report
· FFS whether support only resource set for Set B is configured
· UE performs measurement on the resource set for Set B for inference, and UE is not expected to measure resource set for Set A for inference, 
· The beam information in the inference report refers to the resource set for Set A



Summary from the contributions
	Companies
	Proposals

	Futurewei [1]
	Proposal 3: For Rel-19 AI/ML-based BM, for UE-sided model at least for BM Case-1, CSI-ReportConfig is used for the configuration of inference results reporting.  On the details in the CSI-ReportConfig, further consider Alt 2 and Alt 3:
· Alt 2: one CSI-ResourceConfigId is configured for both Set A and Set B.
· Alt 3: two CSI-ResourceConfigId s are configured for Set A and Set B separately.
Proposal 6: For Rel-19 AI/ML-based BM, for data collection for UE-sided AI/ML model of BM-Case1 and BM-Case2, support that NW provides/signals multiple possible configurations of DL RS transmission to the UE and the UE reports its supported/preferred one(s) out of the multiple configurations.
Proposal 7: For Rel-19 AI/ML-based BM, for data collection for AI/ML model of BM-Case1 and BM-Case2, support using RS ID as implicit indication of beam ID and reusing L1-RSRP reporting as much as possible.

	Spreadtrum [2]
	Proposal 1：For UE-side model, support UE to request the data collection and report training-related information, such as expected measurement resources, etc.

	Tejas
	Proposal 11: For UE-sided model for BM-Case 2, for inference results report, support to configure UE with N future time instance(s) for inference by NW when applicable
· The reference time for these N instances should be aligned with the latest available measurement report from Set B. 
Observation 3: The UE is in a high-mobility environment, the prediction window should be shorter to maintain accuracy, while a more stable environment may allow for a longer window.
Proposal 12: For UE-sided model for BM-Case 2, for inference results report, support to configure UE with N future time instance(s) for inference by NW when applicable
· The duration for which predictions can be made should be dynamically configurable, depending on network conditions and UE mobility.
Observation 4: Set B is sufficient for inference results; Set A could remain unused in inference results. Supporting only Set B can reduce the complexity since the gNB does not need to transmit additional resource sets if they are not being utilized.
Proposal 13: For UE-sided model at least for BM case-1, support only one resource set (Set B) is configured for CSI report generation and inference results reporting. 

	GOOGLE
	Proposal 17: Support to configure aperiodic CSI-RS as set A RS, which is triggered by a group-cast DCI.
Proposal 18: For Set A RS, support the NW configures 1-port CSI-RS and UE shall not expect the NW multiplex any other DL RS in the same symbol with the set A RS.
· The NW transmits the set A RS based on IFDMA structure for fast UE beam refinement

	CMCC
	Proposal 10: Regarding data collection for UE-side model for training, UE can request for preferred set B.
Proposal 8: Regarding data collection for UE-side model for training, set B as AI model input is determined by gNB.
Proposal 9: Regarding data collection for UE-side model, the configuration method of set A for NW-side model can be reused.
· Option 1: The UE capability of the maximum number of the RS per resource set for the RSRP measurement can be enhanced.
· Option 2: Multiple resource sets can be supported in one CSI-ResourceConfig
Proposal 10: For UE-sided model at least for BM Case-1, following two options are supported for the configuration of training data collection.
· Option 1: one CSI-ResourceConfigId is configured for both Set A and Set B
· separate resource sets are configured for Set A and Set B in CSI-ResourceConfig
· Option 2: two CSI-ResourceConfigId s are configured for Set A and Set B separately
Proposal 11: Regarding to option 1 of training data collection for UE-sided model, indication of association of Set A and Set B can be based on RS ID or bitmap.
Proposal 12: Regarding to option 2 of training data collection for UE-sided model, indication of association of Set A and Set B can be based on RS ID.
Proposal 23: For UE-sided model at least for BM Case-1, the configuration of inference results reporting at least considering:
· Option 1: one CSI-ResourceConfigId can be configured for both Set A and Set B
· The indication of the association between Set A and Set B can be based on RS ID or bitmapping.
· Option 2: two CSI-ResourceConfigIds can be configured for Set A and Set B separately
· The indication of the association between Set A and Set B can be based on RS ID 
Proposal 24: For inference results reporting of UE-sided model, Set A can be a virtual resource set including RS ID and the corresponding resource configuration. The RS in Set A will not be transmitted unless triggered by gNB.
Proposal 25: For the UE side model of BM Case 2, if set B equals to Set A, a new set B transmission pattern needs to be defined in which case that the sliding window measurement cannot be used. 
Proposal 26: For UE-side AI/ML model inference of BM-Case2, to report the inference results of N future time instance(s) in one report 
· The time interval between two consecutive future time instances can be configured by gNB in the unit of slots, e.g. P slot(s). 
· For the reference time to determine the earliest time instance of the N future time instance(s), Option 1 can be supported:
· Option 1: Based on the time domain resource for the report + offset
· The predicted time instance can be determined by the slot of reporting+offset+P*(N-1)
· The time interval between measurement occasions and that of the predicted time instances can be same or different.  

	Intel [6]
	For a UE-side AI/ML model, for BM-Case 1/2, explicit configuration of set A and set B should be supported and the configuration may be based on UE capability and any UE-side conditions related to supported model and input/output types.
For a UE-side AI/ML model, for BM-Case 1/2, support Alt 4: One CSI-ResourceConfigId is configured for Set B, Set A is configured using separate resource set(s) other than that represented by CSI-ResourceConfigId.
· Set A is configured using a new IE which lists the resources which form the QCL sources for DL Tx beams which are mapped to the output of the UE-side model, e.g.,
· Alt. A: Set A is defined as a TCI-State list where each TCI state corresponds to a DL Tx beam and the qcl-info in the TCI state contains a source RS which provides the QCL source (Type D). This source RS can be an NZP-CSI-RS-ResourceId or SSB-Index.
· Alt. B: Set A is defined as a set of NZP-CSI-RS-ResourceId or SSB-Index and the UE can derive the TCI states based on the TCI state list configuration where the resources in set A can be QCL sources.
· Set B may be configured via an association to set A or independently. 
For a UE-side AI/ML model, for BM-Case 2, UE may be configured with an observation window by the network. The prediction window configuration may be based on UE capability on the length of the window that the UE-side model can support. 
Proposal 14: For data collection for a UE-side AI/ML model, consider UE triggering for data collection from the network based on a configured set A of beams.

	ZTE[7]
	Proposal 17: For UE-sided model at least for BM Case-1, CSI-ReportConfig is used for the configuration of inference results reporting, and the following two alternatives for CSI-ReportConfig can be considered for potential down selection.
Alt 1: one CSI-ResourceConfigId is configured for Set B
Alt 3: two CSI-ResourceConfigId s are configured for Set A and Set B separately
Proposal 19:  If Set A and Set B are different, resources for Set A and resources for Set B are configured as separate resource sets, and the association between Set A and Set B can be established based on the same CSI report setting.
Proposal 20:  If Set B is a subset of Set A, only resources for Set A is configured, and resources for Set B is indicated as a subset of Set A based on assistance information provided by the NW, such as the mapping between Set A and Set B in the form of bitmap.
Proposal 24:  Support flexibly indication/activation/deactivation of arbitrary beams or beam subsets among all beams in Set A to reduce the signaling overhead for Set B configuration.

	Ericsson
	Proposal 3	For UE-sided model, regarding configuration of set A/B, support either alternative 2 or 3, with the following clarification regarding the FFSs on the details in the CSI-ReportConfig:
•	if one CSI-ResourceConfigID is configured for both Set A and Set B,
i.	NW configures at least two resource sets within such resourceConfig
ii.	NW indicates if a resource set belongs to set A or set B
iii.	UE indicate in the report for which resourceSet it reports the prediction/measurement
Proposal 4	For UE-sided model for BM-Case 2, for inference results report, support the following:
•	The N future time instances are configured as part of CSI reporting configuration;
•	The reference time for the time instance(s) can be slot n+δ where n is the slot in which the AI/ML beam prediction is reported and δ is a slot offset configured to the UE as part of CSI reporting configuration;
•	The duration d of each of the N future time instance(s) can be configured as part of the CSI reporting configuration.
Proposal 5	For UE-sided model, support that each ResourceSet should have an associated ID,
•	FFS: Naming of the identifier (e.g. ResourceSetAssociatedID, ResourceSetConsistencyID),

	Vivo
	Proposal 15:	For inference, for UE-side model, support UE to recommend some preferred Set B patterns which were trained during the UE-side model training phase.
Proposal 16:	For inference, for UE-side model, support gNB to configure a resource list including multiple Set B patterns and activate resources of one Set B pattern from the list by signaling during the inference phase.
Proposal 17:	For UE-side model, support to configure full and/or subset of Set A associated with predicted beam report to address interference issue.
Proposal 18:	For inference, for UE-side model, Set A or resources in Set A should be indicated as virtual Set or virtual resource, which does not require measurement on these resources for the report.
Proposal 19:	For inference, for UE-side model, support below potential options of different alternatives for the configuration of inference results reporting,
Alt1-Opt1: one CSI-ReportConfig, only includes Set B, Set A without any configuration can be assumed by associated ID.
Alt1-Opt2: one CSI-ReportConfig, only includes Set B, Set A is configured out of the CSI-ReportConfig and associated to Set B
Alt1-Opt3: two CSI-ReportConfig, one CSI-ReportConfig includes Set B and another CSI-ReportConfig includes Set A.
Alt2: one CSI-ReportConfig and one CSI-ResourceConfig, the CSI-ResourceConfig includes Set B and Set A
Alt3-Opt1: one CSI-ReportConfig with two CMR, one CMR includes Set B and another CMR includes Set A
Alt3-Opt2: one CSI-ReportConfig with one CMR, the CMR includes Set B and Set A
Proposal 20:	For inference, for UE-side model, suggest to postpone any consideration of Alt4 until the discussion on the configuration of Set A is fully completed.
Proposal 21:	For inference, suggest to configure different beams of Set B for measurement corresponding to different historical periods for BM-Case 2.
Proposal 22:	For inference, further study how to avoid unnecessary measurements and RS overhead for CSI-RS occasions existed in the prediction window for BM-Case 2.

	OPPO
	Proposal 16: For BM-Case2 with UE-side model, support to configure two resource sets for Set A and Set B separately in a CSI-ReportConfig.
Proposal 17: For UE-side model training/inference/monitoring of BM-Case2, specify the measurement window and prediction window in time domain.

	Fujitsu [11]
	Proposal 10:
· For inference operation of BM Case-1 with UE side model, regarding the configuration of Set A and Set B, support the following options:
· Option 1: Set A and Set B are configured via different resource set which are contained in the same CSI resource setting.
· Option 2: Set A and Set B are configured via different CSI resource setting (CSI-ResourceConfig)
· Option 3: Set A and Set B are configured via different reporting setting (CSI-ReportConfig)
Proposal 22:
· For BM Case-2 with UE side model, regarding configuration of Set A and Set B, similar design framework as BM Case-1 with UE side model could be considered.
Proposal 23:
· For BM Case-2 with UE side model, RAN1 to discuss that the UE can report the preferred pattern for measurement and prediction, including the number of measurement instances, the number of prediction instances, the measurement interval, and the prediction interval.
Proposal 24:
· For BM Case-2 with UE side model, RAN1 to consider overhead reduction for the inference results reporting, e.g., differential L1-RSRP across multiple time instances.
Proposal 19:
· For BM Case-2 with UE side model, RAN1 to discuss that the UE can report the preferred pattern for measurement and prediction, including the number of measurement instances, the number of prediction instances, the measurement interval, and the prediction interval.


	CATT 
	Proposal 10: For inference of UE-sided model, at least for BM Case 1, the following alternatives can be considered for the CSI-ReportConfig used for the configuration of inference results reporting:
· Alt 1: one CSI-ResourceConfigId is configured for Set B, and Set A can be determined from the associated id;
· Alt 3: two CSI-ResourceConfigIds are configured for Set A and Set B separately.
Proposal 11: For UE-sided model for BM-Case2, for inference results report, the following options can be considered for determining the reference time for the prediction time.
· Option 1: Based on the time domain resource for the report and a time offset
· Option 3: Based on the latest transmission occasion of the CSI-RS/SSB resource in Set B and a time offset.
Proposal 12: For UE-sided model for BM-Case2, the duration values of the N time instance(s) that can be predicted can support at least 320ms /480ms/640ms.


	Lenovo 
	Proposal 3: 	For UE-sided model at least for BM Case-1, support to only configure resource set for Set B for inference results report.
Proposal 8: 	Considering the prediction window  for BM-Case2 with the following modes:
· Mode 1: 
· Mode 2: 
 is the CSI reference resource for the beam report in slot n and  is a value configured by RRC. Which mode is used can be configured by RRC according to UE capability.
Proposal 10: 	RS configuration should be enhanced to support discontinuous RS transmission and adaptation for BM-Case 2.

	Interdigital. 
	Proposal 4: Support Alt 2: one CSI-ResourceConfigId is configured for both Set A and Set B.
Proposal 5: Deprioritize configuring RS resource set for only Set B.
Proposal 6: Support Set A for both no transmission and transmission with longer periodicity.
Proposal 7: Support CSI resource configs with/without physical RS transmission parameters (e.g., resourceMapping, CSI-ResourcePeriodicityAndOffset and etc.).
Proposal 8: Support configuration of RS resources to estimate QCL-parameters for a RS resource without transmission in Set A.  

	Panasonic 
	Proposal 4: For UE-sided model inference, support that a measurement window can be configured with the measurement resource set.
Proposal 6: Support mapping/association of beams within Set A and beams within Set B based on QCL relationship.

	Nokia [19]
	Proposal 3: Consider the following when configuring Set A beams in a beam prediction related CSI report, 
· For BM-Case1 and BM-Case2, considering the case of Set B is a subset of Set A, support Alt2 (one CSI-ResourceConfigId is configured for both Set A and Set B) as a basic case to configure/indicate a second RS resource set associated with the CSI report configuration to consider as Set A.  
· For BM-Case1 and BM-Case2, considering the case of Set A and Set B are different, support the following options.  
· Option 1: Configure/Indicate a second RS resource set associated with the CSI report configuration (Alt2: one CSI-ResourceConfigId is configured for both Set A and Set B).
· Option 2: UE determines Set A based on QCL relations between Set B and configured CSI-RS resources (Alt1: one CSI-ResourceConfigId is configured for Set). 
· Option 2 may be applied when there is no second resource set configured by the NW
· For BM-Case2, considering Set A and Set B are the same, the legacy RS resource set (resourcesForChannelMeasurement) applicable to both Set B and Set A. 
· For BM-Case1 and BM-Case2, consider Alt.4 as an optional alternative depending on the discussions related to data collection and performance monitoring.

	Samsung [21]
	Proposal 7. For UE-sided model at least for BM Case-1, for the configuration of inference results reporting using CSI-ReportConfig, support the configurability between Alt 1 and Alt 3.
· Alt 1: one CSI-ResourceConfigId is configured for Set B
· the size of Set A is configured by the CSI-ReportConfig.
· Alt 3: two CSI-ResourceConfigId s are configured for Set A and Set B separately
· The resources configured in Set B can be periodic, semi-persistent or aperiodic.
· FFS: For BM-Case2, the configuration of aperiodic resources for Set B to facilitate measurements for multiple past time instance.
Proposal 8. For UE-sided model at least for BM Case-1, for the association between Set A and Set B, introduce DL Tx IDs for the identification of downlink spatial domain transmission filter.
· Each beam in Set A is associated with an DL Tx ID
· Each beam in Set B is associated with an DL Tx ID
· Note: UE assumes the beams corresponding to the same DL Tx ID shares the same downlink spatial domain transmission filter.
· FFS: the relationship between DL Tx ID and associated ID.

	Transsion [22]
	Proposal 3: Regarding the trigger/initiating data collection for UE-side model, support Option 2:
· Option 2: request from UE for data collection.
Proposal 5: Regarding the configuration of inference results reporting for UE-side model, support Alt2 and Alt3:
· Alt 2: one CSI-ResourceConfigId is configured for both Set A and Set B
· FFS: How to configure resource set(s) for Set A and Set B in CSI-ResourceConfig
· Alt 3: two CSI-ResourceConfigId s are configured for Set A and Set B separately.
Proposal 6: Regarding configuration for the measurements for BM-Case 2, study to trigger aperiodic resource set in multiple time instances.

	DOCOMO
	Proposal 1: Resources of Set A and Set B should be configured in CSI-ResourceConfig
· Resource of Set A should be configured for UE measurements aimed to training and performance monitoring.
· Resources of Set B should be configured for UE measurements aimed to inference and performance monitoring. 
Proposal 4: Support the following configuration under CSI-ReportConfig (Alt3 or Alt4)
· One CSI-ResourceConfigId is configured for Set B 
· Another CSI-ResourceConfigId or resource set ID (nzp-CSI-ResourceSetId/csi-SSB-ResourceSetId) is configured for Set A
Proposal 6: Reported time instance should be determined based on the parameters indicating the following for beam prediction.
・interval between two future time instances.
・offset between the last referred transmission occasion and the first future time instance.
Proposal 7: Following approaches can be applied to obtain measurements at multiple time instances for BM-Case2
・Periodic and semi-persistent consecutive CSI-RS transmission occasions are used as measurements at multiple time instances
・Number of transmission occasions per aperiodic CSI-RS resource is configured to enable measurements at multiple time instances

	Sharp 
	Proposal 13: For UE-side model for BM Case 2, the starting location of the N future time instance is the slot n+j, where
Slot n is a slot in which the inference results are report,
j is a configurable value by gNB based on UE’s capability.
Proposal 14: For UE-side model for BM Case 2, duration of each time instance can be configured by the gNB from the supported duration values that are reported by the UE via UE capability signalling.
Proposal 16	For UE-side model, reuse the CSI framework for model performance monitoring.
Proposal 17	For UE-side model, a CSI report configuration can indicate its purpose as (1) inference or (2) monitoring.
Proposal 18	RAN1 to study how to indicate one among the following cases in a CSI report configuration.
(1) BM-Case1 inference
(2) BM-Case1 monitoring
(3) BM-Case2 inference
(4) BM-Case2 monitoring

	Qualcomm [27]
	Proposal 6 
For UE-sided beam prediction, at least for BM-Case 1, regarding the FFS on the details in the CSI-ReportConfig, support the following:
· Alt 2: one CSI-ResourceConfigId is configured for both Set A and Set B
[bookmark: _Hlk158985783]Proposal 9
For beam prediction for UE-side AI/ML models, specify signalling details associated with transmission of reference signals for performance monitoring (that span entire Set A or subset of beams from Set A), helping UE to assess the performance of UE-side AI/ML models.
· FFS: Type of RS for performance monitoring purpose (periodic/semi-persistent/aperiodic)
· FFS: details of the case in which RS for performance monitoring is a subset of Set A (e.g., how to determine the subset, its variability over time, and the signalling details for indicating the corresponding subsets)

	Fraunhofer HHI, Fraunhofer IIS 
	Proposal 5: For BM-Case2, for inference, the reference time of the predicted time instances shall be determined based on the CSI reference resource or the transmission occasion of Set B resources.
Proposal 6: For BM-Case2, for UE-sided models, introduce a configuration that allows the exclusion of certain past measurements for the inference.
Proposal 10: For the configuration of set A and set B of beams for UE-side BM-Case1, the relationship in use-cases where set B of beams is a subset of set A of beams shall be exploited for overhead reduction of CSI resource and/or report configuration. 

	ITL [31]
	Proposal 6: It can be considered the reporting the preferred DL RS configurations for the data collection for UE side training when requesting training via UE signaling.
[bookmark: _Hlk163116893]Proposal 15: For data collection for UE side model inference, consider UE to send a request for preferred DL RS configuration and/or DL RS transmission
Proposal 16: For UE side model inference, existing specifications should be the baseline for the configuration or triggering CSI-RS/SSB of Set B
Proposal 17: For UE side model inference, it is proposed to support that both resources for Set A and resources for Set B are configured as two separate resources 
· FFS on additional signaling to indicate the association

	Huawei/HiSi
	Proposal 8: For measurements configured to facilitate the AI/ML operations of a UE-side model, the purpose or implied UE behavior of the measurement configuration (e.g. training, inference, monitoring, non-AI/ML) needs to be indicated to the UE since the corresponding UE behavior or the content of the UE report may be different. E.g.,
For purpose of training, implied behavior - no report needed.
For purpose of inference, implied behaviors - report the predicted beams/RSRPs.
For purpose of monitoring, implied behaviors - report the label, predicted output or a metric.
For purpose of non-AI/ML, implied behaviors - report the measured beams/RSRPs.
Proposal 9: For UE-side model at least for BM-Case 1, for the configuration of inference results reporting, at least consider Alt 3: two CSI-ResourceConfigIds are configured for Set A and Set B separately.
The associated CSI-ResourceConfigId of Set A can be indicated in the CSI-reportConfig of Set B.
Proposal 10: For the data collection for the UE-side model under BM-Case 1/BM-Case 2, the mapping between Set B and Set A can be supported for the case when Set B is a subset of Set A, e.g. with a bitmap or a list of CRIs of Set B.
Proposal 21: For BM-Case 2 with a UE-side model, investigate the supported resource types for the observation window:
At least P/SP CSI-RS resources can be considered. 
Study whether/how to define the observation window.
Study the CSI processing criteria to measure/process/store the observation instances.
Aperiodic CSI-RS resources may not be applicable due to long observation window.


	Xiaomi 
	Proposal 3-7: Both explicit and implicit association between set B and set A can be supported for data collection for UE-side AI/ML model training.
· Implicit association: 
· With same resourceConfig ID or reportConfig ID, resource set with lower set ID(s) is(are) for set B, the last one is for set A.
· With same resource set ID, resources with lower IDs are for set B and others are for set A.
· Explicit association: 
· Introduce resourceforModelInput and resourceforModelOutput in reportConfig.
· Introduce data set/association ID for each resource set.
· With same resource set ID, introduce indication to indicate which resources are for set B.
Proposal 4-3: For CSI-ReportConfig for the configuration of inference results reporting for UE-sided model at least for BM Case-1, support Alt 1 and Alt 4.  
· Alt 1: one CSI-ResourceConfigId is configured for Set B
· FFS: how UE can determine the information about set A
· Alt 4: one CSI-ResourceConfigId is configured for Set B, Set A is configured using separate resource set(s) other than that represented by CSI-ResourceConfigId 
· FFS: how to configure/indicate separate resource set(s) for Set A
Proposal 4-4: Support periodical, semi-persistent and aperiodic report for AI inference results.
Proposal 4-5: For UE-sided model inference, support to configure one resource set with resources in more than one measurement time instance for configuration of set B in BM Case 2.
Proposal 4-5: For UE-sided model inference, support to configure the periodicity and offset for set A, or configure the time gap between last measurement time instance of set B and predicted time instance of set A to indicate the time domain location of predicted time instance in BM Case 2.

	Kyocera [35]
	Proposal 2: For a UE-side AI/ML model, support configuring Sets A and B for inference results reporting, where:
· Set A is virtually configured. It is not intended to provide measurements for the UE. Instead, it serves as a reference to map the UE-side AI/ML model output, in the case of classification models, to the corresponding CRIs that the gNB can interpret.
Set B is explicitly configured for measurements for the UE. It enables the UE to perform measurements that derive the UE’s AI/ML model
Proposal 3	For UE-side AI/ML models, the association provides the UE with information about the beams that belong to Sets A and B. To facilitate this association, a new information element is required.

	LGE
	Proposal #6: For UE-sided model, support Alt 4 for Set A and Set B configuration.
· One or more separate resource set(s) for Set A can be configured outside of CSI-ResourceConfig
· The set ID for Set A can be configured to each CSI-ReportConfig
Proposal #7: For UE-sided model, support to configure only resource set for Set B for CSI-ResourceConfig which is used for the configuration of inference results reporting (i.e., Alt 1), considering huge resource overhead reduction obtained from not configuring Set A.
Proposal #8: In order to support only resource set for Set B for CSI-ResourceConfig (Alt 1) for Set A and Set B configuration, assistance information on relation/association between Set A beams and Set B beams should be provided to UE for the UE-side AI/ML model training and inference. To represent beams in Set A and/or Set B while preserving sensitive proprietary information, consider following exemplary methods:
· Set A beams are represented by linear combining coefficients of Set B beams
· Tx beam directions are represented as ordered numbers on a 2D or 3D coordinate

	NEC
	Proposal 20:	For BM-Case2, at least for P/SP beam report, observation window and prediction window should be configured.
[bookmark: _Toc178499544][bookmark: _Toc178499618][bookmark: _Toc178499704][bookmark: _Toc178499776][bookmark: _Toc178499847][bookmark: _Toc178499917]Proposal 21:For BM-Case2, at least for P/SP beam report, the duration of the N time instance(s) that can be predicted should be a multiple of the periodicity of the P/SP beam report.

	MTK 
	Proposal 12: For the discussion of Set A/B configuration in CSI-ReportConfig, RAN1 makes a working assumption that Set A is assumed to be always configured with physical resources (i.e., have corresponding resource ID/resource set ID, ResourceConfig ID), for the following reasons:
1. Set A is required for monitoring/data collection, and can be configured with longer periodicity 
2. Set A is required for legacy UE
Proposal 13: For the design of csi-ReportConfig for UE-sided model, at least for BM Case-1, consider the following alternative for Set A/B configuration:
· Alt1(Set A and Set B are in the same csi-ResourceConfigId): Set A can be configured by the existing IE csi-RS-ResourceSetList. Set B can be configured by a new IE, in the form of either a bitmap, bitmap ID, a set of RS IDs, or ResourceSet ID
· Alt2(Set A and Set B are in the separate csi-ResourceConfigId(s)): Set A can be configured by the existing IE resourcesForChannelMeasurement in csi-ReportConfig. Set B can be configured by a new IE which has csi-ResourceConfigId as its value.
Proposal 14: For UE-side model inference BM-Case2, for periodic Set B RS resources, consider implicitly indicating the observation window length to UE:
· For P/SP report: indicated through ReportPeriodicityAndOffset of the report and ResourcePeriodicityAndOffset of the associated RS resources of Set B
· For AP report: indicated by the triggered slot and report slot

Proposal 15: For UE-side model inference BM-Case2, for periodic Set B RS resources, prediction window periodicity/length can be configured within CSI-framework
· Opt 1: explicitly configured in csi-ReportConfig
· Applicable to P/SP/AP reports
· Opt 2: implicitly configured in csi-ReportConfig
· Only applicable to P/SP reports
Proposal 16: For UE-side model inference BM-Case2, for aperiodic Set B RS resources, the prediction window periodicity and length is explicitly configured within CSI-framework. 
Proposal 17: For UE-side model inference, same design of report and resource configurations can be used for both BM Case1 and BM Case2.
Proposal 22: For UE-sided model, to save RS overhead, Set B is determined by NW from RAN1 perspective.
Proposal 23: For UE side data collection, NW needs to configure both Set A and Set B information to UE.
Proposal 24:  For UE side data collection, for report and resource configurations, consider Set A and Set B resources are configured in one report configuration and reuse the following design alternatives of UE side model inference:
· Alt1(Set A and Set B are in the same csi-ResourceConfigId): Set A can be configured by the existing IE csi-RS-ResourceSetList. Set B can be configured by a new IE, in the form of either a bitmap, bitmap ID, a set of RS IDs, or ResourceSet ID
· Alt2(Set A and Set B are in the separate csi-ResourceConfigId): Set A can be configured by the existing IE resourcesForChannelMeasurement in csi-ReportConfig. Set B can be configured by a new IE which has csi-ResourceConfigId as its value.
Proposal 25: To indicate whether a report configuration is for UE side model inference or UE side data collection, NW configures different reportQuantity for each purpose:
· reportQuantity = “predicted-CRI” or “predicted-CRI-RSRP”, UE measures Set B, and reports the predicted beam ID/RSRP among csi-ReportConfig::resourcesForChannelMeasurement (i.e., Set A)
· reportQuantiy = “cri-RSRP” or “none” (existing values) but Set B is configured in csi-ReportConfig. UE reports as a legacy beam report, and perform data collection (i.e., model input is Set B measurements, model output is measurement of Set A (i.e., csi-ReportConfig::resourcesForChannelMeasurement)

	Apple [40]
	Proposal 3-4: data collection can be initiated/triggered by configuration from NW; or is requested from UE and then may be configured by NW at NW’s discretion.

	KT
	Proposal 8. Discuss how to indicate the resource sets for Set A and Set B with the following alternatives:
· Alt 1. Explicit indication indicating whether the resource set is configured for measurement. 
· Alt 2. Implicit indication performing the measurement for the resource set with the lowest resource set ID
Proposal 9. Discuss how to associate the resource set for monitoring (Set C) with Set B and/or Set A.

	Meta[42]
	Proposal 1: For configuration of set A for UE sided models, support Alt-1 and Alt-4, i.e., set A is not explicitly configured using CSIReportConfig.

	CAICT
	Proposal 5: For configuration of Set A and Set B for UE-sided model at least for BM Case-1, Alt 2 and 3 are proposed for further discussion.



(High)Issue #4.1: Configuration for BM-Case 2
(FL0)Proposal 4.1-1: 
	For UE-side AI/ML model inference, for BM-Case2, support to configure UE with N time instances (for prediction) relative to the reference time by NW 
· FFS: how to determinate reference time 
· FFS: values as future time instance(s) that can be predicted (e.g. 80ms/160ms/320ms/640ms/800ms/others)

	Companies
	Y/N
	Comments

	FL0
	 
	@Qc: Applicablity/UE capability is a seperated issue, as the discussion for the LS back

	
	
	





(FL0)Proposal 4.1-2: 

	For UE-side AI/ML model inference, for BM-Case2, support the following CSI-RS resource types/structures for CMR:
· Periodic (P) CSI-RS
· Semi-persistent (SP) CSI-RS
· Aperiodic (AP) CSI-RS 

	Companies
	Y/N
	Comments

	FL0
	 
	Should be OK?

	
	
	




(FL0)Proposal 4.1-3: 

	For the reference time of time instances for prediction, consider at least the following alternatives for potential down-selection:
· Option 1: Based on the time domain resource for the report
· Option 2: Based on the CSI reference resource corresponding to the report
· Option 3: Based on the transmission occasion of the CSI-RS/SSB resource in Set B for the report


	Companies
	Y/N
	Comments

	FL0
	 
	I understand R18 CSI prediction is based on the report slot. However, since the predicted time instance may be highly related to the measurements, let’s start our own discussion. 

	
	
	




[bookmark: _Hlk175161378](low)Issue #4.2: Associated ID related
	Companies
	Proposals

	Futurewei
	Proposal 8: For UE sided model in beam management, confirm the following working assumption
[Working Assumption]
· The associated ID at least can be configured within CSI framework 
· FFS on details
· FFS on whether/how to configure/indicate the associated ID via other signal(s) and/or in other procedure(s)/framework(s)

	Huawei/HiSi
	Proposal 11: For the applicable area of the associated ID for the UE-side model, study associated ID subject to cell specific manner.
Proposal 12: Associated ID is applicable to a pair of Set A and Set B. UE may assume the similar properties for a pair of Set A and Set B if the pair is with the same associate ID.
· No need to define the physical implication (e.g., beam angle, codebook, beam order, etc.) of the associated ID.
Proposal 13: For UE assumption of associated ID, the impact of inference configurations related to the UE capability (e.g., model input/output related parameters) could be excluded from the “property” implied by the associated ID.

	Kyocera
	Proposal 13: For ensuring consistency in network-side additional conditions across training and inference phases for UE-side models in BM Case 1 and BM Case 2, where network-side conditions may impact UE assumptions on beams of Set A/Set B, the following assumptions should be considered by a UE with the same associated ID during both training and inference stages:
· Coverage assumptions: 
· Beam properties: Beam shape, width, and side lobe levels should remain consistent. 
· Set Sizes: The sizes of Sets A and B should be similar.
· Resource assumptions: The arrangement/indexing of resource indices should be consistent during training and inference stages.
Proposal 14	To ensure consistency of NW-side additional conditions across training and inference for UE-sided models in BM-Case 1 and BM-Case 2, where these conditions may impact UE assumptions on beams of Set A/Set B, the associated ID(s) is introduced within the current CSI framework. Specifically, introduce the associated ID(s) as a new IE within the RRC messaging of nzp-CSI-RS-ResourceSet and csi-SSB-ResourceSet.
Proposal 15	RAN1 should first discuss and finalize this aspect before addressing the applicability of the associated ID across different cells.

	Spreadtrum
	Proposal 12: For inference for UE-side models, to ensure consistency between training and inference, option 1 should be considered.

	China Telecom
	Proposal 13: Confirm the following working assumption.
	For UE sided model in beam management, support associated ID
· [Working Assumption]
· The associated ID at least can be configured within CSI framework 
· FFS on details
· FFS on whether/how to configure/indicate the associated ID via other signal(s) and/or in other procedure(s)/framework(s)




	ZTE
	Observation 2: Associated ID based approach to align NW-side additional conditions across training and inference can be challenging due to the following concerns.
•	Matching ID granularity and model capability
•	Signaling overhead for ID exchange
•	Proprietary information disclosure risks
Proposal 35:  Confirm the working assumption that the associated ID at least can be configured within CSI framework.
Proposal 36:  For associated ID based consistency approaches, first clarify the scope of the associated ID before touching upon the configuration details.
Proposal 37:  For UE sided model in beam management, UE may assume the similar properties of a DL Tx beam set/list associated with the same associated ID.
Proposal 38:  There is no necessity to further define similar properties of a DL Tx beam or beam set/list regarding UE assumption upon repeatedly receiving the same associated ID.
Observation 3: Performance monitoring-based approach can be useful for the alignment of NW-side additional conditions and communication environment changes with minor spec effort foreseen.

	vivo
	Proposal 1:	For inference, for UE-side model, support that associated ID representing NW-side additional conditions is provided to UE to ensure consistency between training and inference, as well as to address NW-side proprietary information disclosing issue.
Proposal 2:	For inference, for UE-side model, similar properties of a list can be assumed that same resource IDs or through other rules (e.g. same ordering in a list) in Set A/Set B is consistent from training to inference if UE receives the same associated ID.
Proposal 3:	For inference, for UE-side model, along the line of the agreed working assumption on the consistency issue in AI 9.1.3.3, support to prioritize discussion on how UE-side AI model can work with local associated ID and study how to reduce UE side complexity on managing local associated IDs. 
Proposal 4:	For inference, for UE-side model, suggest to further study on multi-cell AI model with local associated ID, including both the case that the model is developed for multi-cell and the case when UE moves to a cell that UE has not collected data before.
Proposal 5:	For inference, for UE-side model, further study how to determine consistency for a UE sided AI model when the UE accessed a new cell where the data has not been collected before.
Proposal 6:	For inference, for UE-side model, support to interact the associated ID via signaling other than CSI framework configuration before inference configuration.
Proposal 7:	For inference, for UE-side model, study how to interact associated ID for both cell specific scenario and non-cell specific scenario before inference configuration.

	CMCC
	Proposal 30: The similar properties of a beam set/list behind the same associated ID can be left to gNB implementation.

Proposal 31: The following working assumptions can be confirmed:
· [Working Assumption]
· The associated ID at least can be configured within CSI framework 
· FFS on details
· FFS on whether/how to configure/indicate the associated ID via other signal(s) and/or in other procedure(s)/framework(s)

Proposal 32: If associated ID is introduced within CSI framework, it can be configured per CSI-ReportConfig.
Proposal 33: The associated ID can also be configured via other signaling, e.g. in the step 3 of applicable functionality reporting procedure.

	xiaomi
	Proposal 2-1: BM Case 1 and BM Case 2 can be considered as different conditions for different functionalities.
Proposal 2-2: For BM case 1, different association/mapping between beams within set B and beams within set A can be considered as different conditions for different functionalities.
· Condition 1: Set A and Set B are different (Set B is NOT a subset of Set A)
· Condition 2: Set B is a subset of Set A (Set A and Set B are not the same)
Proposal 2-3: For BM Case 2, different repeat window can be considered as different conditions for different functionality.
Proposal 2-4: For each repeat window in BM case 2, different association/mapping between beams within set B and beams within set A can be considered as different conditions for different functionalities.
· Condition 1: Set A and Set B are different (Set B is NOT a subset of Set A)
· Condition 2: Set B is a subset of Set A (Set A and Set B are not the same)
· Condition 3: Set A and Set B are the same
Proposal 2-5: Define different ranges of number of beams in set B and/ or set A as different conditions for different functionalities.
Proposal 2-6: Different content of model output can be considered as different conditions for different functionalities.
Proposal 2-7: Different performance metric and performance monitoring type can be considered as different conditions for different functionalities.
Proposal 2-8: Confirm the WA and support to introduce associated ID within CSI framework per CSI-reportconfig, per Resourceconfig or per resource set. 
Proposal 2-9: Support cell group specific associated ID.

	Google
	Proposal 21: Support to configure the associated ID per CSI report configuration
· Support dynamic activation/deactivation of CSI report configuration

	CATT
	Proposal 4: For UE sided model in beam management, no need to define the similar properties of a DL Tx beam or beam set/list with the associated ID.
Proposal 5: Support to introduce associated ID in procedure(s)/framework(s) outside CSI framework. 
Proposal 6: For configuring the associated ID within CSI framework, support to configure associated ID at CSI-Report level. 
Proposal 7: For the consistency of training and inference in different cells, performance monitoring based method can be supported.

	Fujitus
	Proposal 27:
· RAN1 to further discuss whether/how to apply associated ID across different cells.

	Transsion
	Proposal 11: Regarding the consistency of NW-side additional condition across training and inference for UE-side model, support to confirm the working assuption:
· [Working Assumption]
· The associated ID at least can be configured within CSI framework 
· FFS on details
· FFS on whether/how to configure/indicate the associated ID via other signal(s) and/or in other procedure(s)/framework(s)


	OPPO
	Proposal 18: To ensure consistency between Set A and Set B across training and inference, confirm the working assumption that the associated ID can be configured within CSI framework.
Proposal 19: To ensure consistence across training and inference, study the UE assumption on similar property of a DL Tx beam or beam set/list.
Proposal 20: For UE-side model inference, support that each associated ID corresponds to a Set B and a Set A as a triple of {associated ID, Set B, Set A}.
Proposal 21: For UE-side model, to ensure the flexibility on NW-side additional condition, support to configure a group of {associated ID, Set B, Set A}.
Proposal 23: For UE-side model training, support to configure an associated ID along with the configuration of Set B and Set A.

	NEC
	Proposal 6:	For the consistency of NW-side additional conditions across training and inference for UE-sided model for BM-Case 1 and BM Case 2 based on associated ID, where the NW-side additional conditions may at least impact UE assumption on beams of Set A/Set B.
−	Associated ID shall at least indicate the site/cell specific variables used for model training like antenna configuration.
−	NW-side additional conditions with the same associated ID can be consistent across multiple cells. FFS for which cells NW-side additional conditions can be assumed consistent.
Proposal 7:	Support a reference beam pattern to ensure the consistency.
Proposal 8:	Support a calibration procedure to ensure the consistency.
Proposal 9:	Support to configure the associated ID(s) also for AI/ML performance monitoring.

	ITL
	Proposal 20: The working assumption for the associated ID can be confirmed without other signal(s) and/or in other procedure(s)/framework(s).

	NTU
	Proposal 1: We propose the following for the FFS on “similar properties” of DL Tx beams with the same associated ID
· UE may assume the similar properties of a DL Tx beam or beam set/list associated with the same associated ID 
· The “similar properties” description is from UE CSI report generation and base station processing report perspective, i.e., base station may use DL Tx beams with different properties than the associated ID indicated, as long as base station and process the report correctly to derive the best predicted beams. 
Proposal 2: The proposed collaborative approach requires the reporting interface with both best beams and measured beams to enable the BS side model to correct codebook mismatch, i.e., the network is allowed to request UE reporting both the best beam based on its prediction and a subset of measured beams.

	KT
	Proposal 1. Support that NW-side additional conditions with the same associated ID are consistent for multiple cells or a cell group.
Proposal 2. Support configuring an associated ID in a CSI-RS resource configuration at least for data collection.
Proposal 3. Support configuring an associated ID for the resource set(s), i.e., one associated ID for two sets for Set A and Set B.
Proposal 4. Discuss how to configure/indicate the associated ID(s) in the procedure for functionality-based LCM.
Proposal 5. Support both performance monitoring-based approach and associated ID-based approach for ensuring consistency of NW-side additional conditions. 

	Meta
	The associated ID should imply that the spatial filters used of the transmission of the DL reference signals for measurement during data collection for model training are identically mapped to the reference signals for measurement/reporting during inference phase

	CAICT
	Proposal 1: Detail Associated ID design is related to Set A/B indication, data collection, monitoring, etc. and could be designed in later stage with enough progress on other topics.

	RUIJIE
	Proposal 1: Confirm the following working assumption in the agreement to support associated ID for UE sided model in beam management.
	· [Working Assumption] 
· The associated ID at least can be configured within CSI framework 
· FFS on details
· FFS on whether/how to configure/indicate the associated ID via other signal(s) and/or in other procedure(s)/framework(s)

· Agreement
· The associated ID at least can be configured within CSI framework 
· FFS on details
· FFS on whether/how to configure/indicate the associated ID via other signal(s) and/or in other procedure(s)/framework(s)



Proposal 2: Similar properties of a DL Tx beam or beam set/list should be clearly defined. 
· FFS how to define it.

	LGE
	Proposal #19: Confirm the following working assumption:
· [Working Assumption]
· The associated ID at least can be configured within CSI framework 
· FFS on details
· FFS on whether/how to configure/indicate the associated ID via other signal(s) and/or in other procedure(s)/framework(s)
Proposal #20: Define similar properties of a DL Tx beam set (for Set A and/or Set B) that at least the same downlink spatial domain transmission filters are maintained for each beam in different transmission instances.

	Intel
	Proposal 32:	For a UE-sided AI/ML model, for consistency between training and inference, Associated ID can be assigned to set A/B configuration. 
•	UE may assume similar properties of DL Tx beams in Sets A and/or B between training and inference configurations upon reception of the same Associated ID. 
•	The similar properties correspond to characteristics relevant to model training for the given functionality/sub-use-case and includes at least: (i) QCL (at least QCL-D) assumptions for the beams configured in the set and (ii) their ordering within the set are consistent when the same ID is used. 
•	To avoid excessive signalling overhead, Associated ID can be configured within CSI framework but at the level of configurations of Sets A and/or B, and NOT at the resource-level granularity.
 
Proposal 33:	For a UE-sided AI/ML model, for consistency between training and inference, as a baseline, the scope of an Associated ID is limited to within a serving cell. 
•	FFS: Whether the assumptions can be extended to a list of cells provisioned to the UE by the network.
Proposal 34:	For a UE-sided AI/ML model, for consistency between training and inference, performance monitoring-based approaches should be deprioritized.  

	InterDigitial
	Proposal 2: Clarify the definition and the detailed signaling of data collection related configuration before confirming the working assumption on the support of associated IDs in CSI framework.
Proposal 3: Data collection related configuration supports sub-data collection configurations, which can be dynamically activated, considering different scenarios/configurations associated with one associated ID.

	Qualcomm
	Proposal 1: For beam prediction for UE-side AI/ML models, consider the following aspects to ensure consistency between training and inference regarding NW-side additional conditions (with regards to Set A, Set B consistency) for inference at UE 
· Order/indexing consistency: consistency in ordering of resources (e.g., resource index consistency) for Set B beams and Set A beams, across training and inference.
· Beam shape consistency: For each Set A resource, the difference between pointing direction and beamwidth of the physical beam associated with that Set A resource during training compared to pointing direction and beamwidth of the physical beam associated with that same Set A resource during inference should be under predefined tolerances. Similarly, for each Set B resource, the difference between pointing direction and beamwidth of the physical beam associated with that Set B resource during training compared to pointing direction and beamwidth of the physical beam associated with that same Set B resource during inference should be under predefined tolerances.

Proposal 2: For UE-side beam prediction, for the consistency of NW-side additional conditions across training and inference, with regards to FFS on what can be assumed by UE with the same associated ID across training and inference:
· Based on spatial Tx filter: For the same associated ID across training and inference, for each Set A resource, UE can assume that the same spatial TX filter has been utilized by gNB, across training and inference. Similarly, for each Set B resource, UE can assume that the same spatial TX filter has been utilized by gNB, across training and inference.
· Note: a certain tolerance level can be considered for the spatial TX filter used in inference versus training.
· Based on QCL relationship: For the same associated ID across training and inference, for each Set A resource, UE can assume that the gNB Tx beams used across training and inference have a certain QCL relationship. Similarly, for each Set B resource, UE can assume that the gNB Tx beams used across training and inference have a certain QCL relationship.
· FFS: definition of such QCL relationships.

Observation 1: For UE-side beam prediction, for the consistency of NW-side additional condition across training and inference, ensuring consistency based on performance monitoring is not feasible, because of the following reasons:
· Extra burden at the UE for monitoring before the functionality is activated for inference
· Note that UE has to monitor the performance of a significantly large number of models to determine the best model for current network-side additional conditions.
· Monitoring-based model selection needs to be performed every time network side additional condition changes. Furthermore, the network may be required to signal to the UE when network-side additional conditions change.  
· Will always be a hit/fail method
· UE cannot determine with certainty the consistency, as without the information about the network-side additional condition, the UE may not be able to download the relevant models
· Note that UE may only have limited memory to store the models. It may require frequent download/discard of the model to support monitoring-based consistency.
· UE may need to monitor the performance for a significantly large amount of time before UE can determine a suitable model. This will result in a significant delay in determining applicable functionality at the UE.  

Proposal 3: For UE-side beam prediction, for the consistency of NW-side additional condition across training and inference, deprioritize Opt2: Performance monitoring based.

Proposal 4: For UE-side beam prediction, for the consistency of NW-side additional condition across training and inference, UE must receive associated ID and inference configuration from NW, to determine whether it can enable inference operation for beam prediction.
· FFS: details of inference configuration

Proposal 5: For UE-side beam prediction, for the consistency of NW-side additional condition across training and inference, study mechanisms to ensure consistency across different cells.

	DoCoMo
	Proposal 2: Associated ID should be configured within one resource set for Set A/B, where the similar properties of Tx beam can be assumed for each RS within the corresponding resource set. 
Proposal 3: Do not consider only performance monitoring based approach for consistency across training and inference as a baseline due to UE burden brought by performance monitoring. 

	MTK
	Proposal 1: For configuring the associated ID, RAN1 consider the following two directions:
· Alt1: associated ID is configured within the CSI-framework
· AltA: associated ID is configured in CSI report configuration
· AltB: associated ID is configured when NW triggers/activates the CSI reports
· Alt2: associated ID is configured outside of the CSI-framework, where the associated ID is assumed to be shared across all the csi-report and resource configurations. 
· For example, associated ID can be configured at the ServingCellConfig level and is applied to all the csi-report and resource configurations in csi-MeasConfig
· Note: whether/how to prevent multiple associated IDs are configured/activated at the same time
Proposal 2: To save the number of configuration IDs, for configuring the associated ID within the CSI framework, RAN1 does not consider configuring the associated ID within the CSI Resource/ResourceSet/ ResourceConfig configurations.
Proposal 3: Support the specification of a model switch time, which is defined as the time required for UE to switch to a new model after receiving a new associated ID
Proposal 4: RAN1 makes a working assumption that each NW vendor has its own exclusive set of associated IDs, which can be managed by PLMN. 
Proposal 5: For associated ID, considering 
· First part is a PLMN-specific ID, different NW vendors may not use the same ID under one PLMN
· Second part is a cell/gNB-determined ID


	Kyocera
	Proposal 13	For ensuring consistency in network-side additional conditions across training and inference phases for UE-side models in BM Case 1 and BM Case 2, where network-side conditions may impact UE assumptions on beams of Set A/Set B, the following assumptions should be considered by a UE with the same associated ID during both training and inference stages:
•	Coverage assumptions: 
o	Beam properties: Beam shape, width, and side lobe levels should remain consistent. 
o	Set Sizes: The sizes of Sets A and B should be similar.
•	Resource assumptions: The arrangement/indexing of resource indices should be consistent during training and inference stages.
Proposal 14	To ensure consistency of NW-side additional conditions across training and inference for UE-sided models in BM-Case 1 and BM-Case 2, where these conditions may impact UE assumptions on beams of Set A/Set B, the associated ID(s) is introduced within the current CSI framework. Specifically, introduce the associated ID(s) as a new IE within the RRC messaging of nzp-CSI-RS-ResourceSet and csi-SSB-ResourceSet.
Proposal 15	RAN1 should prioritize finalizing the discussion regarding what can be assumed by the UE with the same associated ID before addressing the applicability of the associated ID across different cells. 
Proposal 16	For a NW-side AI/ML model, to ensure consistency between training and inference, study the feasibility of the following mechanisms:  
•	The UE reports the receive beam index to the NW.
•	To eliminate the UL reporting overhead, the best receive beam is assumed by the NW. The NW configures the QCL relationship, and the UE uses the receive beam identified for the QCL source for performing the measurements.

	APPLE
	Proposal 6-1: The associated ID in assisted information needs to be PLMN unique, and core network or O&M is involved in assigning/managing the associated ID.  
Proposal 6-2: The assistance information/associated ID (e.g., dataset ID/model ID), if assigned by higher layer is embedded as part of reference signal configuration.
Proposal 6-3: the introduction of “associated ID” should provide a means for UEs to collect training data and for the UE side to train AI/ML models with reasonable effort. Beyond PLMN and PLMN-specific-ID, consider a Tag field to further reduce data collection/data collection effort. 
Proposal 6-4: Confirm the working assumption from RAN1 #118 regarding associated ID.
Proposal 6-5: For CSI report of UE side model inference output, SSBRI/CRI based on set A configuration for training or performance monitoring is reported. The set A RS configuration with an associated ID during inference report and performance monitoring, should have QCL-type D relationship with the set A RS configuration with the same associated ID during training. 

	Panasonic
	Proposal 7: Support to apply concept of “associated IDs” for multiple cells for ensuring consistency of NW-side additional condition across training and inference for UE-sided model for BM-Case 1 and BM Case 2.
Proposal 8: Support to determine “associated IDs” within a NW operator (or a MNO) to preserve proprietary information.

	Nokia
	Proposal 14: For beam prediction use cases, considering the configuration of associated ID,
· Confirm the working assumption “The associated ID at least can be configured within CSI framework”
· Associated ID shall be configured separately for Set A and Set B (i.e., per SSB resource set or CSI-RS resource set)
· Assigning identifiers (associated ID) shall be left to NW-implementations. 
Proposal 15: For beam prediction use cases, the performance monitoring/assessment framework shall ensure consistency between training and inference regarding NW-side additional conditions, further discuss the following options, 
· Option 1: UE-sided model assessment in a NW-transparent manner (e.g., UE is doing performance assessment to select suitable UE models when supporting beam prediction under different NW assumptions). No spec impacts. 
· Option 2: UE-sided functionality assessment and reporting the functionality assessment (e.g., as applicable functionality reporting)
· Consider enhancements to enable monitoring of multiple beam prediction related CSI reporting configurations and reporting of applicable CSI report configuration IDs.
· Option 3: NW-sided functionality assessment (e.g., NW implementation option where NW selects suitable functionalities based on its own assessments). This option can either be UE-transparent (with no spec impact) or UE-assisted (with some spec impact on RS measurements).  
· For UE-assisted operations, consider the changes required on RS measurement and reporting framework. 
· Option 4: Joint model and functionality assessment by UE and NW. This can be considered as a combination of options 1-3. 
· FFS: further discuss details of signalling support. 

	ETRI
	Proposal 14: For the UE-sided model, the UE assumes that the same Associated ID represents a beam with the same direction.
Proposal 15: For the UE-side model, the Associated ID can be configured in the following alternatives:
· CSI-ReportConfig
· CSI-ResourceConfig
· CSI-ResourceSet
Proposal 16: Support categorizing Associated IDs into cell-specific areas and areas that can be used across multiple cells.

	Samsung
	Proposal 16. For the consistency of NW-side additional condition across training and inference for UE-sided model for BM-Case 1 and BM Case 2, support the following:
· UE to report the information on the supported/preferred associated ID.
· FFS: Other information along with the report of the association ID.
Proposal 17. For the consistency of NW-side additional condition across training and inference for UE-sided model for BM-Case 1 and BM Case 2, support the following:
· NW configuration of associated ID in a CSI-ReportConfig
Proposal 18. For the consistency of NW-side additional condition across training and inference for UE-sided model for BM-Case 1 and BM Case 2, and for the definition of similar properties of a DL Tx beam or beam set/list
· At least in a cell level, the UE assumes consistent physical beams characteristics on DL Tx beams (e.g., same downlink spatial domain transmission filters) of Set A and Set B, as well as a consistent mapping, e.g., consistent order of measurement resources




5 Measurement report for NW-sided model
	Agreement
For NW-sided model, for inference, in a beam report initiated by network, based on one measurement resource set, support the report of more than 4 beam related information in L1 signaling
· Note: Purpose, such as above “For NW-sided model, for inference”, will not be specified in RAN 1 specifications
· FFS on the report content for beam related information 
· FFS on max number of reported beam related information in one report 

Agreement
[bookmark: _Hlk174785448]For NW-sided model, for inference report, at least for BM-Case 1, the content in a beam report in L1 signaling, support 
· L1-RSRPs and corresponding beam information of Top M beam(s) with largest M measured value(s) of L1-RSRP(s) of a measurement resource set, where M is configured by gNB 
· If M = the size of the measurement resource set, the content is all L1-RSRPs and one beam index (i.e., CRI/SSBRI) for the largest measured value of L1-RSRP of a measurement resource set 
· FFS: L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP, X and M are configured by gNB, and whether/how to report number of reported beams 
· FFS on the maximum value of M (where M can be larger than 4) based on UE capability (M may or may not be different for different reporting contents)
· FFS on beam information
· Note: Purpose, such as above “For NW-sided model, for inference report, at least for BM-Case 1”, will not be specified in RAN 1 specifications
Agreement
At least for NW sided model, for the quantization of a reported L1-RSRP value at least for the report in L1 signaling, support
· Support differential L1-RSRP reporting with legacy quantization step and range 
· FFS: larger quantization step(s) than the already supported legacy quantization step for differential L1-RSRP and/or for absolute L1-RSRP
· FFS: Smaller range(s) for differential L1-RSRP than the already supported legacy range


Summary from the contributions
	Companies 
	Proposals

	Futurewei [1]
	Proposal 2: For Rel-19 AI/ML-based BM, at least for inference for network-sided AI/ML model of BM-Case1, for the content in a beam report in L1 signaling, 
· Support L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP, X and M are configured by gNB, and the number of reported beams is indicated in the beam report.  
· The beam information is CRI/SSBRI. 
· Increase the maximum value M from the existing “4” to “8” as a starting point.

	Spreadtrum 
	Proposal 3: For NW-side model, for reported beam information, only support CRI/SSBRI of a measurement resource set.
Proposal 4：For NW-sided model, both L1 and high-layer signaling can be used for data collection for training.
Proposal 5: For BM-Case1 and BM-Case2 with a network-side AI/ML model, larger quantization step(s) should not be considered at least for model inference.

	China Telecom
	Proposal 1: Regarding data collection for NW-sided AI/ML model, support the following for the contents of collected data:
· M1 L1-RSRPs (corresponding to M1 beams) with the indication of beams based on the measurement corresponding to a beam set.
· M2 L1-RSRPs (corresponding to M2 beams) based on the measurement corresponding to a beam set.
· M3 beam indices based on the measurement corresponding to a beam set.
Proposal 2: One or two reference signal resource set for data collection can be configured for NW-sided AI/ML model. If a single resource set is configured, the indication of the resource associated with Set B is needed.
Proposal 4: For NW-sided model, for inference, the report content for beam related information can be L1-RSRP or L1-RSRP and beam ID.
Proposal 5: For NW-sided model, for inference, the max number of reported beam related information in one report can be configured by the network based on UE capability.
Proposal 6: For NW-sided model, for BM-Case 2, support to report timestamp information for measurements on set B.


	Tejas
	Proposal 14: For NW-sided model, for BM-Case 2, support to report of measurement results of multiple past time instances in one report.
Observation 5: Instead of reporting the absolute L1-RSRP values for each time instance, differential values can be reported. This reduces the reporting overhead since only the relative change in RSRP from one time instance to the next needs to be communicated.
Proposal 15: For NW-sided model, for BM-Case 2, at least for model inference support to report Differential L1-RSRP.
Proposal 16: For NW-sided model, for BM-case 2, at least for model inference support dynamic configuration approach that should be developed to allow the gNB to request data from specific time instances that are most relevant for beam prediction.
Observation 6: When low-latency is critical, immediate reporting should be prioritized. For cases involving large sets of data (such as multiple time instances), higher-layer signaling (RRC or MAC layer) should be used to handle the report, as this avoids the scheduling delays associated with lower layers (e.g., PUSCH).
Proposal 17: For inference report at NW sided model at least for BM-case 1, consider L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP.
Proposal 18: For inference report at NW sided model at least for BM-case 1, maximum value of M and X dB gap to the largest measured value of L1-RSRP is configured by gNB.
Proposal 19: Consider M = 256 as the starting point which is agreed in study item for NW-sided model inference.
Proposal 20: For NW-sided model inference, for content of beam related information, consider CRI along with L1-RSRP as a starting point.
Proposal 21: At least for NW-sided model, for differential L1-RSRP reporting, support for introducing a larger quantization step size for differential L1-RSRP reporting.
Proposal 22: For data collection for training for NW-sided model, from RAN 1 perspective, 
•	L1 signaling can be used
•	It is up to RAN2 on whether to use RRC/MDT procedures 
Proposal 23: For NW-sided model, at least for training data collection, at least for BM-Case 1, For L1 signaling, the content of a beam report should:
o	Support L1-RSRPs and corresponding beam information for up to M beams within an X dB gap to the highest measured L1-RSRP value, where X and M are configurable by the gNB.
o	FFS: whether and how to report the number of reported beams.
Proposal 24: For NW-Sided Model, Inference Report (BM-Case 1)
•	Options for Beam Reporting When M < N
o	Option 1: Report the CRI/SSBRI (Cell Reference Index/SS Block Reference Index) for each beam in the measurement resource set.
o	Option 2: Utilize a bit map to indicate the reported beams from the measurement resource set and include one beam index (i.e., CRI/SSBRI) for the beam with the largest measured L1-RSRP within the set.

	GOOGLE
	Proposal 2: Support configurable quantization step and range for different L1-RSRP and absolute L1-RSRP report.
Proposal 3: Support to report a confidence level indicator for L1-RSRP report to indicate the maximum L1-RSRP measurement error for each beam. 
Proposal 4: Support to introduce a beam subset configuration indicating a subset of beams that the UE should always report in an L1-RSRP report
· Support to define one L1-RSRP state to indicate the reported beam is in an invalid state (UE is unable to measure the L1-RSRP that can meet the L1-RSRP measurement requirement)
Proposal 5: Support L1-RSRP report retransmission to facilitate the NW-side beam prediction for BM case 2
· 

	Tejas[4]
	Proposal 1: For inference report at NW sided model at least for BM-case 1, consider L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP.
Proposal 5: At least for NW-sided model, for differential L1-RSRP reporting, support for introducing a larger quantization step size for differential L1-RSRP reporting. 

	CMCC
	Proposal 20: For NW-sided model inference reporting, at least for BM-Case 1, L1-RSRPs and corresponding beam information of beams within X dB gap to the largest measured value of L1-RSRP can be supported.
· The X dB gap can be configured by gNB
· UL resource allocation for variable number of reported beams can be further discussed.

Proposal 21: For NW-sided model inference report of BM-Case 2, temporal compression for overhead reduction can be supported at least for aperiodic report. 
Proposal 1: L1 signaling can be proposed to be supported for NW-sided training data collection.

Proposal 2: For data collection for training for NW-side model, at least for BM-Case1, both Option 1 and 2 can be  supported for the report contents:
· Opt 1: L1-RSRPs from RS resources from one set of beams configured to UE
· Opt 2: L1-RSRPs from RS resources from one set of beams configured to UE, and beam information of Top K from RS resources from another set of beams

Proposal 3: For data collection for training for NW-side model, at least for BM-Case1, if Option 1 L1-RSRP reporting from one set of beams is supported, 
· The beam information, e.g. CRI of the RS with the largest L1-RSRP, needs to be reported for differential RSRP reporting in the higher layer report signaling. 
· The beam information, e.g. bitmap, needs to be reported when only a subset of the beams are supported for the overhead reduction. 

Proposal 4: For data collection for training for NW-side model, at least for BM-Case1, if Option 2 that both L1-RSRP from one beam set and beam information of Top K from another RS set are supported, 
· K can be configured through RRC signallings. Value of K can be 1~10.
· For higher layer reporting mechanism,
· For the L1-RSRP reporting, the beam information, e.g. CRI of the RS with the largest L1-RSRP in the measurement resource set, needs to be reported. 
· The CRI of Top K RS in the prediction beam set needs to be reported. 
· For L1 signaling reporting mechanism, 
· The beam information, e.g. bitmap, needs to be reported, since only a subset of the measurement RS resource set can be reported. 
· The CRI of Top K RS in the prediction beam set needs to be reported. 

Proposal 5: If L1 signaling is supported for NW-sided training data collection, it can be further discussed the following options,
· Option 1: L1-RSRP of all the resources within the resource set can be reported.
· Option 2: Only the L1-RSRP of a subset of the resources within the resource set can be reported. 

Proposal 6: For the purpose of overhead reduction, the reporting of L1-RSRP above a threshold can be considered.


	Intel 
	It is not necessary to configure multiple resource sets associated to one L1 beam report for a network-sided model.
For a network-side AI/ML model, for BM-Case ½, for inference, the network may configure the size of the L1 report based on the measurements from set B. The configuration can be explicit or implicit based on measurement resources configured to the UE. 
The number of beams to be reported in a single reporting instance may depend on the type of data being collected i.e., it may be configured to be different for training, inference and model monitoring.

The container for UE beam reporting should be dependent on the type of collected data i.e., inference/model monitoring data collection should use L1 based reporting, while data collection for training should use RRC or MAC-CE based reporting. 
For content for data collection for training for NW-sided model, for BM-Case 1 per instance, support Opt. 1: L1-RSRPs from RS resources from one or two sets of beams configured to UE.
· The beam information for Top K beams (corresponding to set A of beams, but transparent to the UE) can be determined implicitly from the reported L1-RSRP values for set of beams measured. 
· The set of beams configured to the UE can be the union of sets A and B of beams (transparent to the UE).  

For content for data collection for training for NW-sided model, for BM-Case 2, support Opt. 1: One or multiple sets of L1-RSRPs for one or multiple time instances, respectively, from RS resources from one or two sets of beams configured to UE.
· The beam information for Top K beams (corresponding to set A of beams, but transparent to the UE) can be determined implicitly from the reported L1-RSRP values for set of beams measured. 
· The set of beams configured to the UE can be the union of sets A and B of beams (transparent to the UE).  
· Regarding information on the time instances, study the following approaches including combinations thereof:
· implicit determination of time instances for multiple measurements based on configuration of two time windows that are defined in terms of the respective window length and time gap between them.
· explicit indication of time information for the time instances via reporting of timestamps associated with each measurement.

For a network-side AI/ML model, for BM-Case 2, for measurement reporting for inference (purpose to be transparent to a UE), the network may configure the UE with an observation window and the number of measurements on reference resources related to set B to be reported. 
· The UE reports one or multiple L1-RSRP measurement results for the beams in the set B corresponding to one or multiple time instances, respectively, in a report with related timestamps of the measurements. 
Proposal 17:	For a network-side AI/ML model, for BM-Case 2, the UE may not need to be configured with a prediction window.

	ZTE
	Proposal 1:  For the contents of collected data from UE to NW, all three options can be supported to serve different LCM operations at the NW side.
· Opt.1: M1 L1-RSRPs (corresponding to M1 beams) with the indication of beams based on the measurement corresponding to a beam set, where M1 can be larger than 4, if applicable
· Opt.2: M2 L1-RSRPs (corresponding to M2 beams) based on the measurement corresponding to a beam set, where M2 can be larger than 4, if applicable
· Opt.3: M3 beam indices based on the measurement corresponding to a beam set, where M3 can be larger than 4, if applicable
Proposal 2:  Regarding measurement results report, if measurement results of partial beams in a measured beam set are to be reported, support enhanced method (e.g., bitmap) for the indication of beam ID in UE reporting.
Proposal 7:  For NW-sided model, for inference report, at least for BM-Case 1, the content in a beam report in L1 signaling, support L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP, X and M are configured by gNB.
Proposal 8:  For the reporting of L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP, the legacy two parts encoding method for CSI reports should be reused as much as possible.
Proposal 9:  For overhead reduction, support to specify threshold based beam reporting method with configurable minimum and maximum number of reported beam related information in a single report.
Proposal 10:  For overhead reduction, support specification enhancements for data omission among samples (e.g., according to data quality).
Proposal 11:  Support to specify the bitmap based method for the reporting of beam information given the fact that it can greatly reduce the reporting overhead in typical settings without compromising any beam prediction performance.
Proposal 12:  At least for NW sided model, for the quantization of a reported L1-RSRP value, support differential L1-RSRP reporting with larger quantization step size applicable to the differential L1-RSRP.
Proposal 13:  At least support L1 signaling for NW-side data collection irrespective of the purpose of data collection (e.g., model training, model inference, and performance monitoring)
Proposal 14:  For NW-side model inference, the report content for beam related information comprises beam ID information and L1-RSRP, where the beam ID information can be reported by new beam indexing formats (e.g., bitmap) to reduce the reporting overhead.
Proposal 15:  For NW-side model inference, the maximum number of reported beam related information in one report can be configured by the NW based on UE capability indication.
Proposal 16:  Support enhancements to report information about measurements of multiple past time instances in one reporting instance for BM-Case2, at least from the following aspects.
· Indication of the timestamp information
· Indication of the reference beam
· Indication of the common beam information, e.g., a common/super set of beam Ids to be reported
Proposal 17:  Support a common framework design for the measurement reporting of multiple past time instances for NW-side model and prediction reporting of multiple future time instances for UE-side model.

	Ericsson 
	Proposal 1	Support aPeriodic, periodic and semi-persistent reporting/resources for the configuration of set A and set B
Proposal 2	For UE-sided or NW-sided data collection, at least support UE measurement of a resourceSet with 64 NZP CSI-RS resources in the aperiodic reporting configuration
•	FFS on details
•	FFS on whether to support a resourceSet larger than 64 resources for aPeriodic or periodic measurements

Proposal 16   For NW-sided model, regarding configuration of Set A and Set B, RAN1 to conclude there is no critical specification impact for configuring UE with set A or set B beams
Note: Enhancements such as UE only report a CRI instead of CRI+L1-RSRP for a resourceSet is only providing minor signalling overhead reduction
Proposal 17	For NW-sided model, regarding max number of reported beam related information in one report, use 256 beams as a starting point.
Proposal 18	For NW-sided model inference, support NW configuration for UEs to pre-process set B beams to reduce reporting overhead, via:
•	Support configuring reporting of only beams within X dB of the strongest beam,
•	Support configuring reporting of at most N strongest set B beams.
Proposal 19	For NW-sided model inference, support methods for UEs to compress the set B temporal domain measurement results to reduce the reporting overhead.
Proposal 20	For NW-sided data collection, RAN1 studies possible “omission/selection of collected data” by the following aspects as a starting point,
•	Possibility for UE to avoid signalling “duplicated” samples,
•	Possibility for UE to avoid signalling data based on certain events, one event can comprise that the UE experienced large channel variation during set A measurements.
•	Note: RAN2 can use such study when designing data collection procedures
Proposal 21	For NW-sided data collection, conclude that it is up to RAN2 on whether RRC/MDT procedures should be supported

	Vivo [9]
	Proposal 35:	For data collection, for NW-side model, support to report UE measurement results via L1-layer signaling and higher-layer signaling.
Proposal 34:	For data collection, for NW-side model, confirming the agreement from SI phase that more than 4 beams can be reported in a beam report. 
	The maximum number of reported beam related information in one report is related to UE’s capability.
Proposal 35:	For data collection, for NW-side model, it is crucial to investigate approaches to minimize the overhead of the report transmitted through L1-layer or higher-layer signaling.
Proposal 36:	For data collection, for NW-side model, report content supported in current specification can be re-used for BM-Case 1 and BM-Case 2, i.e. L1-RSRPs and corresponding beam information.
Proposal 37:	For data collection, for NW-side model, enhancement on overhead reduction should be supported for BM-Case 1.
Proposal 38:	For data collection and inference, for NW-side model, enhancement on overhead reduction should be supported for BM-Case 2, e.g. consider to use time domain data compression to reduce overhead.
Proposal 39:	For inference, for NW-side model, if M = the size of the measurement resource set, report the L1-RSRP in a predetermined order corresponding to the measurement resource set.
Proposal 40:	For inference, for NW-side model, support to report L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP, as well as the number of reported beams
Proposal 41:	For inference, for NW-side model, support to introduce a beam index type indicator to specify the meaning of resource indicator, which indicates the reported beams are the beams with highest quality or lowest quality.
Proposal 42:	For inference, for NW-side model, support to report of measurement results of multiple past time instances in one report for BM-Case 2.
Proposal 43:	For data collection and inference, for NW-side model, support enhancements on quantization range and quantization step to reduce overhead for measurement results report.
Proposal 47:	For data collection and inference, for NW-side model, support to report TRI (time resource indicator) instead of direct predicted beam resource indication scheme with implicit time stamp. TRI indicates where each of the unique reported beams locates in the future time occasions.

	OPPO 
	Proposal 1: For NW-side model, the beam information could be clarified as beam reporting index (i.e. CRI/SSBRI in NR).
Proposal 2: For BM-Case2 with NW-side model, UE reports multiple measurement instances in a single beam reporting instance.
Proposal 3: For BM-Case2 with NW-side model, enhance unified TCI framework to facilitate beam indication for multiple future time instances. 
Proposal 4: For NW-side model training, UE reports the following contents to NW
· L1-RSRPs measurements of fixed Set B as model inputs
· Top-K L1-RSRP(s) and Top-1 Tx beam index as labels
Proposal 5: For BM-Case2 with NW-side model, the temporal domain information of collected data for training could be reported in an implicit manner, i.e. no explicit time stamps needed.
Proposal 6: Continue to discuss the content for data collection for NW-side model training without mentioning for higher layer or physical layer report.


	Fujitsu 
	Proposal 1:
· For training data collection, at least the following information should be included:
· Reference signal ID
· Beam quality, e.g., L1-RSRP
Proposal 2:
· For training data collection, the model input data and the ground truth data should be included. Whether and how to map/associate the model input data with the ground truth data could be further discussed per sub-use case for beam management.
Proposal 3:
· Regarding training data collection for NW-side model, the UE could report all the L1-RSRP for all the beams in Set A if Set B is subset of Set A. And the UE could report all the L1-RSRP for all the beams in Set B and Set A if Set B is different from Set A.
Proposal 4:
· For training data collection, RAN1 to further discuss the quantization for the model input data and ground truth data. High-resolution quantization and non-differential RSRP could be considered.
Proposal 5:
· For training data collection, the reference signals same as Set B should be configured to obtain the model input data. And the reference signals same as Set A should be configured to obtain the ground truth data.
· If Set B is subset of Set A, then only the reference signals of Set A are configured.
· If Set B is different from Set A, then the reference signals of both Set A and Set B should be configured to the UE.
Proposal 6:
· RAN1 to further discuss whether the same or separate reference signal configuration among training data collection, model inference and performance monitoring could be applied.
Proposal 7:
· Regarding training data collection, RAN1 to further discuss the reference signal configuration for different sub-use cases.
Proposal 8:
· Regarding training data collection, the same UE Rx beam should be applied to the measurements on the reference signals for model input data (Set B) and the measurements on the reference signals for ground truth data (Set A).
Proposal 9:
· Regarding training data collection, repetition of the reference signals could be considered to improve the measurement accuracy and the same UE Rx beam should be maintained during the measurement.

Proposal 15:
· For BM Case-1 with NW-side model, regarding the reporting content for Set B measurement results for inference operation, the beam related information could include CRI/SSBRI.
Proposal 23:
· For BM Case-2 with NW-side model, regarding the reporting content for Set B measurement results, the beam related information could include CRI/SSBRI and corresponding L1-RSRP.


	CATT [12]
	Proposal 18: For NW-sided model, for inference report, at least for BM-Case 1, support L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP, X and M are configured by gNB.
Proposal 19: For NW-sided model, for inference report, the maximum value of M based on UE capability should be discussed in the UE feature.
Proposal 20: For NW-sided model, the following options can be considered for the reported beam information 
· Opt 1: Legacy CRI/SSBRI of a resource set, and resource set id if multiple resource sets consists set B;
· Opt 2：The indicator for largest measured value of L1-RSRP, and a bitmap indicating RS index within a resource set, and resource set id if multiple resource sets consists set B.
Proposal 21: For NW-sided model for BM case-2, for inference, support to report largest L1-RSRP from N time instances and other differential L1-RSRP of N time instances within the measurement window in a pre-defined order in a beam report. 
Proposal 22: At least for NW-sided model, for inference, support to introduce a larger quantization step size for differential L1-RSRP reporting.


	TCL 
	Proposal 7: The following enhancement on the beam management report should be considered.
· Alt. 1 Indicating the model type and/or a bitmap to indicate the selected report quantities.
· Alt. 2 Indicating the model type and/or the report type to indicate the selected report quantities.
Proposal 8: The report for AI/ML BP may include L1-RSRP and/or post processed RSRP.
Proposal 9: RAN1 should consider the following enhancement on the report of AI/ML beam management.
· For overhead reduction purpose, study the quantization of report quantities, starting from the enhancement on the RSRP quantization.
· Study the two-stage report mechanism using both PUCCH and PUSCH. 
Proposal 10: For BM-Case2, the following overhead reduction approach can be considered.
·  The report may be split into multiple groups for latency and overhead reduction, FFS the splitting rule and collision control mechanism.
· The selection of predicted beams in the report can be indicated by a reference beam plus a bitmap indicating the appearance of predicted beams within the neighbourhood.


	Lenovo [14]
	Proposal 14: 	To Support NW-side AI/ML inference, the gNB can configure one or more CSI reports for the UE to report the L1-RSRPs of all the beams configured in the CMR associated with the CSI report.
Proposal 15: 	Study schemes on differential RSRP report for UCI overhead reduction for larger number of beam reports in a beam report.
Proposal 2: 	Support beam report with variable size at least for NW-side model training.


	InterDigital 
	Proposal 11: Support reporting of L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP. 
Proposal 17: For network sided model, support enhanced UE reporting to report up to 64 RSRP values for whole Set A over multiple time instances.
· No CRIs/SSBRIs are reported and implicit beam indexes (e.g., by association with RSs and reported RSRPs) are used.
· Information on measured past instances (e.g., time stamp) is supported.


	Panasonic 
	Proposal 1: NW-sided model inference, support to that a measurement window can be configured with the measurement resource set.
Proposal 2: Group-based beam reporting can be enhanced to support performance monitoring for NW-sided model.



	Hyundai [18]
	Proposal #1 
· Discuss whether and how to arrange the order of Top-M beam reports considering their priority (e.g., based on measured RSRP) for inference for NW-sided model.


	Nokia 
	Proposal 18: Consider the following for a CSI report that enables beam prediction at the NW,
· For BM-Case1 and BM-Case2, consider enhancements for L1-RSRP quantization, increasing the differential L1-RSRPs in the report to X dB quantization step.
· FFS: To reduce UCI reporting overhead, discuss value(s) of X (e.g. X=3 and X=4 larger than legacy X>2dB) configurable to the UE.
Proposal 19: For BM-Case1, when M < the size of the measurement resource set, consider the following for a CSI report that enables beam prediction at the NW,
· For M>4, consider following options, 
· Option 1: Beam related information can be M CRIs or M SSBRIs of the measurement resource set. 
· Note: RAN1 already agreed that selected M is the largest M measured value(s) of L1-RSRP(s) of a measurement resource set
· Option 2: Beam related information can be an indication of resource subset of the measurement resource set.
· The UE may be configured with multiple resource subsets (e.g., can corresponding to fixed beam patterns considered by the NW) for reporting. 
· Note: The size of the resource subset = M and the selected subset can contain one or more of the largest M measured values of L1-RSRP(s) of a measurement resource set
· Configurable M values can be 4, 6, 8, 12, 16, 32. 
· Further study overhead reduction, including specification impacts, by considering that the UE only reports beams/RSs that are above a preconfigured threshold for each reporting instance. 
· For M <= 4, legacy procedures are applied. 
Proposal 20: For BM-Case2, consider the following for a CSI report that enables beam prediction at the NW,
· Support common framework design when reporting beam related information for both BM-Case1 and BM-Case2. 
· Consider enhancements to report multiple past time instances in one reporting instance
· FFS: Number of consecutive measurements of beams/RSs to be made between reporting instances.
· FFS: whether time stamp information can be derived from report based on report configuration.

Proposal 23: For BM-Case1 and BM-Case2, support NW-sided data collection (for training) for beam prediction related CSI reporting, and further discuss the following options, 
· Option 1: Use CSI report to report L1-RSRPs for all resources in one or two measurement resource sets. 
· NW assumptions on Set B and Set A combinations may decide whether it is one or two sets.  
· Option 2: Use CSI report to report L1-RSRPs for all resources in a first measurement resource set, and Top-1/K beam information in a second measurement set. 
· FFS: how to indicate assumption on Rx beams in the CSI report.
· “best” or “Quasi-optimal” Rx beam should be selected by the UE and reflected in the measurement reports.

	Ruijie [20]
	Proposal 5: Support larger quantization step(s) than the already supported legacy quantization step for differential L1-RSRP and/or for absolute L1-RSRP.
Proposal 6: Do not support smaller range(s) for differential L1-RSRP than the already supported legacy range.
Proposal 7: For NW-sided model, for inference report, at least for BM-Case 1, the content in a beam report in L1 signaling, for beam information it is proposed to include at least legacy beam index (i.e., CRI/SSBRI), or a bitmap which indicating RS index of a measurement resource set for overhead reduction purpose.

	Samsung 
	Proposal 1. For NW-side AI/ML model data collection for training, support at least the following as data collection content:
· L1-RSRP(s) for all beam(s) of Set B
· L1-RSRP(s) for all beam(s) of Set A
· Top-K Beam ID(s) for Set A
· Related timestamp
· The information to facilitate model training (FFS details)
Proposal 2. For NW-side AI/ML model data collection for training, at least support the enhancement to use high layer signaling to convey data collection content.

	Transsion 
	Proposal 1: Regarding content for data collection for training for NW-sided model, support Opt2:
· Opt 2: L1-RSRPs from RS resources from one set of beams configured to UE, and beam information of Top K from RS resources from another set of beams
Proposal 2: Regarding the signaling for training data collection, support higher-layer signalling to report the contents of training data.
Proposal 4: Regarding the quantization of a reported L1-RSRP value, support larger quantization step(s) than the legacy quantization step for differential L1-RSRP and/or for absolute L1-RSRP.


	ETRI 
	Proposal 5: For BM-Case2, support the configuration of multiple Resource Sets for Set A.
Proposal 6: The NW configures the N time instances to the UE based on the UE's capability.
Proposal 7: For the NW-sided model, reducing measurement overhead is necessary for model inference, especially in the case of temporal domain prediction.
Proposal 8: For the NW-side model, support the method of omitting RSRP values based on differences in RSRP values during model inference.
Proposal 9: Support methods for reducing UE reporting overhead during data collection for training when the AI/ML model is located on the NW-side.
	The NW limits the maximum number of L1-RSRP values that the UE can transmit through CSI reporting.
	The NW specifies an L1-RSRP threshold, requiring the UE to report the L1-RSRP values of Tx beams that exceed this threshold.

	CAICT 
	Proposal 7: For subset determination of NW-sided model report, Alt.1 (Top M beam(s) is the beams with largest M measured values of L1-RSRPs) is proposed. 
Proposal 8: Finer step size should be considered for differential L1-RSRP feedback for NW-sided model report.
Proposal 5: For configuration of Set A and Set B for UE-sided model at least for BM Case-1, Alt 2 and 3 are proposed for further discussion.


	DOCOMO 
	Proposal 18: Consider overhead reduction for more than 4 beam related information in L1 signaling. 
· Large quantization step size for Set B measurement reporting
· Reporting of measurements from multiple time instances in one reporting instance. 


	Sharp 
	Proposal 7	For NW-side model, for inference report, at least for BM-Case 1, support configuring more than 4 measurement results (e.g., L1-RSRP) in one CSI report as a UE capability.
Observation 2	For NW-side model, for inference report, when the size of the measurement resource set is configured for reporting, except for the largest measured value of L1-RSRP, it is not clear how to identify other differential L1-RSRP values in the report.  
Proposal 8	For NW-side model, for inference report, at least for BM-Case 1, when the size of the measurement resource set is configured for reporting, except for the largest measured value of L1-RSRP, the order of differential L1-RSRP values in the report can be based on the ascending order of beam index.
Proposal 9	For NW-side model, for inference report, at least for BM-Case 1, beam information of Top M beam(s) in a beam report support: 
	Option 1: legacy M CRI/SSBRI fields where the M CRI/SSBRI fields indicate Top M beams. 
	Option 2: a legacy CRI/SSBRI field and a bitmap where one CRI/SSBRI filed indicates a beam index with largest measured L1-RSRP value and the bitmap indicates remaining M-1 beams. 
	The choice between option 1 and option 2 can be configured by gNB.  
Proposal 10	For NW-side model, for BM-Case 2, at least for aperiodic reporting: 
	Support of reporting measurement results from multiple past time instances for a single report configuration.

	Fraunhofer HHI, Fraunhofer IIS
	Proposal 11: Prior to the selection of a container for data collection, study the AI/ML purposes separately in terms of the amount of data to be reported, acceptable latency, security and reliability.
Proposal 12: Support L3 measurements as a container for L1-RSRPs reporting for training/re-training purposes given its increased payload size, relaxed latency requirement and higher reliability based on the usage of error-correction mechanisms.
Proposal 13: For NW-sided models, adopt bitmap-based indexing for reporting measurements.
Proposal 14: Consider the following approaches to enhance the quantization of differential RSRPs:
· Multi-resolution quantization,
· Increased step sizes,
· Adaptive reference beam for differential RSRPs.


	ITL [31]
	Proposal 1: Regarding data collection for NW-side AI/ML model, support the report of more than 4 beam related information similar with that of inference.
Proposal 2: It is proposed that at least following as data collection content can be supported for NW side model training:
· L1-RSRPs from the resource for Set B of beams
· L1-RSRPs from the resource for Set A of beams
· Beam information for Top K beam(s) among Set A of beams
· Timestamps information
Proposal 4: For NW-sided AI/ML model inference, it is proposed to consider a bit map to indicate the reported beams of a measurement resource set and one beam index (i.e., CRI/SSBRI) for the largest measured value of L1-RSRP of a measurement resource set only when 4<M<the size of measurement resource set 
Proposal 5: For NW-sided AI/ML model inference, it can be additionally supported to configure reporting of only beams within X dB gap of the strongest beam.
Proposal 6: For NW-sided model inference, the max number of M (e.g. up to 256) reported beam related information in one report can be configured by the NW based on UE capability signaling. It does not need to be varied based on other reporting content.
Proposal 7: For NW-sided AI/ML model inference for BM-case-2, support to report largest L1-RSRP from N time instances and other differential L1-RSRP of N time instances in a predefined order or time stamp-based method in a beam report.
Proposal 8: It is recommended to use larger quantization steps than those already supported in legacy quantization for L1-RSRP
Proposal 9: For beam/TCI indication, consider using Set B beams of which UE can measure and maintain it Rx beam for P-3, if the gNB directs a beam within Set A that is unknown to the UE as the TCI state.
Proposal 10: For beam/TCI indication of BM-Case2(NW side model), consider extending the existing TCI direction method to multiple beams with the associated timestamp information for future time N instances.
Proposal 11: For BM-Case2 with the NW-sided model, it can be considered to reduce the overhead of beam report by omitting some of the beam related information and/or L1-RSRP values in a single report.


	KDDI 
	Proposal 1: For the L1-RSRP reporting of the NW-sided model in BM-Case 2, consider supporting the reporting of the difference over time.
Proposal 2: Support reporting of L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP, where X and M are configured by gNB.
Proposal 3: The UE should be able to report the number of beams it intends to report, either periodically or based on network-specified events.

	Huawei/Hisi[33]
	Proposal 1: For training/monitoring data collection for both NW-side model and UE-side model, RAN1 to discuss the potential mechanism to enable the UE to perform CSI measurements on larger sizes of beam set(s), including:
Alt 1: The beam set(s) for measurement consist of multiple resource sets each with legacy size (up to 64) of resources.
Alt 2: The beam set(s) for measurement consist of one resource set with increased size of resources, e.g., up to 256.
Proposal 2: For the maximum number of reported beam related information in one report, 
The max number of reported beams can be the same as the number of beams in the measured beam set(s), e.g., up to 256.
Consider BM-Case 1 as a starting point. For BM-Case 2, RAN1 needs to decide on whether or not to include multiple past time instances in one report.
Proposal 3: From RAN1 perspective, for NW-side model, for monitoring and/or training, conclude that L1 signaling can also be used.
· Note: The conclusion can be interpreted that the agreement from RAN1#116 for the report of more than 4 beam related information in L1 signaling does not need to be limited for inference.
· Note: Purpose, such as above “For NW-side model, for monitoring and/or training”, will not be specified in RAN1.
Proposal 4: For report of data collection in higher layer for NW-side model for BM-Case 1 and BM-Case 2, each data sample includes L1-RSRPs from RS resources from one set of beams configured to UE for per time instance.
· FFS on whether/how any corresponding beam information needs to be reported explicitly or not. 
· Note 1: For BM-Case 2, the beam information and/or L1-RSRP information over multiple time instances can be derived from multiple data samples.
· Note 2: Purpose, such as above “For NW-side model for BM-Case 1, BM-Case 2”, will not be specified from RAN1 perspective.
Proposal 5: For measurement report for NW-side AI/ML model, support an adaptive number of beams based on threshold, i.e., L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured L1-RSRP value, X and M are configured by gNB, with M>4.
Proposal 6: For the report of measured L1-RSRPs for the NW-side model, reuse the legacy quantization step and range for L1-RSRP, i.e., no need to introduce larger quantization steps or smaller ranges for L1-RSRP.
Proposal 7: For the report of beam information for the NW-side model, for Opt 1(w omission): L1-RSRPs and corresponding beam information of Top M beam(s) of a resource set, support at least Opt A: CRI/SSBRI, 
· For Opt B: bitmap and beam index of strongest RSRP, it can be considered if the needed payload size is smaller than Opt A with respect to the resource set size and number of reported beams.
Proposal 18: For reporting overhead reduction of NW-side AI/ML model, regarding data compression under BM-Case 2, the necessity of reporting measurements across multiple past time instances in one report is not clear, considering the larger latency and impact on gNB scheduling it would inflict.

	Xiaomi [34]
	Proposal 3-2: For data collection of NW-side AI/ML model training, regarding to reported beam information, the beam index with largest measured value of L1-RSRP should be reported for differential L1-RSRP reporting.
Proposal 3-3: For data collection of NW-side AI/ML model training, regarding to reported beam information, support UE to indicate the RS Ids whose L1-RSRP are not reported because of lower than threshold to reduce overhead.
Proposal 3-6: If one CSI-ReportConfig is used for set B and set A configuration for data collection for NW-side AI/ML model training, consider to support more than one reportquantity in one CSI-ReportConfig.


	Kyocera 
	Proposal 4:	For training data collection of a NW side AI/ML model, in BM Cases 1 and 2, RAN1 should further study the following:
•	Support using the CSI framework for inputs and labels collection of data samples for the purpose of training the AI/ML model. New Ies may be introduced, e.g., “CSI-AIML-ResourceSet” and “AIML-info-RSRP” to provide the gNB the flexibility to define any arbitrary Set B.
•	Support reporting all Set B measurements during the data collection and training phase.
Proposal 5: For NW-sided model, for inference report, at least for BM-Case 1, the content in a beam report in L1 signaling, support:
· L1-RSRPs and corresponding beam information of Top M beam(s) with largest M measured value(s) of L1-RSRP(s) of a measurement resource set, where M is configured by gNB 
· If M = the size of the measurement resource set, the content is all L1-RSRPs and one beam index (i.e., CRI/SSBRI) for the largest measured value of L1-RSRP of a measurement resource set 
· FFS: L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP, X and M are configured by gNB, and whether/how to report number of reported beams 
· For the maximum value of M, and in order to support the cases when Set B is equal to Set A, support reporting the size of Set A (256 beams) as a starting point.
· For the beam information, support reporting CRI/SSBRI as a starting point. 
Note: Purpose, such as above “For NW-sided model, for inference report, at least for BM-Case 1”, will not be specified in RAN 1 specification


	LGE 
	
Proposal #1: For NW-sided AI/ML in temporal DL Tx beam prediction, support the following UE reporting enhancements for data collection:
· Past/present best N beam(s) per time stamp
· Tendency/variance of best N beam(s)
Proposal #4. Regarding the report of more than 4 beam related information in L1 signaling for NW-sided model, support CRI/SSBRI for beam information as legacy, e.g., CRI/SSBRI(s) of Top M beam(s) and the corresponding M L1-RSRP(s) are reported.


	NVIDIA [37]
	Proposal 4: For BM-Case 2, at least introduce specification support for using historical optimal beam index and/or L1-RSPR measurement based on Set B of beams as AI/ML model input.


	NEC
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Proposal 23	For a variable Set B selected from a set of pre-configured Set B patterns, indication related to the selected Set B (e.g., index of a group of beams) needs to be reported. For a variable Set B that is a subset of measured beams Set C, criterions/thresholds for determining the Set B need to be defined.


	MTK 
	Proposal 18: For NW-side model inference BM-Case2, for periodic Set B RS resources, observation window length is configured to UE within CSI-framework, with the following alternatives:
· Alt A: explicitly configured in csi-ReportConfig
· Alt B: implicitly configured in csi-ReportConfig
· P/SP report: indicated through ReportPeriodicityAndOffset of the report and ResourcePeriodicityAndOffset of the associated RS resources of Set B
· AP report: indicated by the triggered slot and report slot
· Note: the observation window length is how many Set B measurements need to be reported
Proposal 19: For NW-side model inference BM-Case2, for aperiodic Set B RS resources and aperiodic report triggering, confirm that there is no need to further configure observation and prediction window information to UE
Proposal 20: For NW-side model inference, support reporting multiple time instances of Set B measurements within one report. Further study on whether/how to explicitly and/or implicitly include corresponding time information in the report. 
Proposal 21: For NW-side model inference, same design of report and resource configurations can be used for BM Case1 and BM Case2

Proposal 26: For NW side data collection, support higher layer signaling as baseline. 
Proposal 27: For content for data collection for training, for both UE-sided model and NW-sided model, at least for BM-Case 1 per instance, further study the following options:
Note: the intention is for higher layer report 
· Opt 1: L1-RSRPs from RS resources from one or two sets of beams configured to UE
· Opt 2: L1-RSRPs from RS resources from one set of beams configured to UE, and beam information of Top K from RS resources from another set of beams


	APPLE [40]
	Proposal 3-3: L1 beam reporting for performance monitoring for NW-side model is supported.
Proposal 4-1: to control feedback overhead, beam reporting for BM Case-1 consists of 
· Indication of the strongest beam index
· The strongest beam’s RSRP
· Bitmap to indicate un-omitted beams
· Differential RSRPs for uno-omitted beams except the strongest beam
· Indication of the number of un-omitted beams
Proposal 4-2: to control feedback overhead, beam reporting for BM Case-2 consists of 
· Indication of the strongest beam index among all occasions
· Bitmap to indicate un-omitted/omitted beams
· Alt. 1: bitmap size equals to the number of set B beams across occasions
· Alt. 2: bitmap size equals to the number of set B beams at a single occasion
· The strongest beam’s RSRP
· Differential RSRPs for un-omitted beams except the strongest beam
· Indication of the number of un-omitted beams
Proposal 4-3: to control feedback overhead for the UE-side model, beam reporting for BM Case-2 consists of 
·  Indicating a subset containing top beams across time instances
· Indicating a bitmap of selected top beams at time instances, the bitmap is over the cardinality of the subset by the number of future time instances.
Proposal 5-1: for AI/ML beam management, the effective time for beam reporting has the CSI reference source as the reference instead of beam report time. 

	Meta 
	Proposal 3:	For BM Case 2 measurement report, multiple time instances with a configured number of beams per time instance should be supported and the absolute value of time instances can be derived by NW based on periodicity of measurement RS transmissions.
Proposal 4:	For training data collection for NW sided model, support L1-RSRP reporting for a configured set of beams using higher layers.



(low)Issue #5.1: Measurement report for BM-Case2
Proposal 5.1: 
For NW-sided model, for BM-Case 2, support to report of measurement results of multiple past time instances in one report, [at least for inference]. 
· Differential L1-RSRP reporting over multiple time instances is used
· FFS on how to configure the time instances to the UE
· FFS whether include the time stamp information explicitly or implicitly
· Note: Purpose, such as above “For NW-sided model, for BM-Case 2, [at least for inference]”, will not be specified in RAN 1 specifications
	Supported companies
	FL

	Companies
	View

	FL
	Majority companies support the above proposals. There is clear benefit. Hope we can agree on this direction and move on to details

	OPPO
	Support the FL proposal. 

	HW/HiSi
	Do not support. 

In our view the legacy mechanism is not only sufficient, but also better suited than the feature suggested in this proposals. As soon as the gNB receives a CSI report for a time instance, it has the flexibility to either perform spatial/temporal domain BM immediately or to perform temporal domain BM when the measurements for subsequent time instances of an observation window are all received. This has ower latency compared to if the gNB would have to wait until all the measurements of multiple past time instances of the observation window have been received, it will cause larger latency.

Another concern that we have are potential gNB scheduling restrictions, at least if the report is triggered by DCI. Since out-of-order scheduling is an error case, no other PUSCHs could be scheduled before the CSI report, and also the time delay between the DCI and the CSI report could become longer than what is supported by existing K2 values.

	Fujitsu
	Generally fine with the proposal.

	TCL
	Agree

	Xiaomi
	We would like to clarify the scenario to report of measurements results of multiple past time instances in one report.
For example, history measurement time instance is T1, 2T1, 3T1 and 4T1, and the predicted time instance is 5T1. If UE report the measurement results of T1, 2T1, 3T1 and 4T1 after 4T1, it means the measurement results of T1, 2T1, 3T1 is useless for gNB to determine the best beam of T1, 2T1, 3T1. Is it the case that the best beam of T1, 2T1, 3T1 is predicted by gNB before? in this case, if set B= set A, there is no RS overhead reduction. So can we clarify that this proposal is only used for set B is a subset of set A and set B is different from Set A?

	ZTE
	General fine. Since only the reporting of RSRP is mentioned in the proposal, we suggest to add another sub-bullet to clarify the reporting of beam information which is deemed necessary. For example, based on temporal correlations, the beam information of a common beam subset consisting of Top-K beams of all time instances is reported, and then the beam information specific to each time instance is selected only from the common beam subset. 
· FFS on how to report the beam information

	Qualcomm
	For the baseline assumption (assuming we do not have the above proposed enhancement) UE has already reported the Top-K beams from Set B in previous reporting instances (as agreed before) and the main question here is what the delta is with that baseline in mind, which would justify this proposal. Maybe we can have further discussion on this prior to agreeing.

	InterDigital
	Fine

	LG
	Support.

	CATT
	Support.

	vivo
	Another issue is the report of beam information. At least beam information shall be supported as a content, which is similar as BM Case 1. Then whether and how to compress the overhead of beam information over multiple time instances.
Hence we suggest to add one more sub-bullet.
· The report of measurement results includes beam information of the multiple time instances.
· FFS whether and how to compress the overhead of beam information over multiple time instances.

	Fraunhofer
	Agree.

	Nokia
	OK

	KDDI
	Support

	Panasonic 
	Support

	MediaTek
	We can analysis this proposal under the following two scenarios:
1. Set B = Set A: for NW-side model, all the measured Set A L1-RSRP at each time instance needs to be reported. The overhead is huge regardless of whether UE reports separately for each time instance or in one report for all the time instances. The feasibility of this use case for NW-side model needs to be discussed before we discuss the spec change. We need to justify first if the benefit of NW-side BM Case2 can mitigate the overhead of reporting these huge number of measurements. 
2. Set B is a subset/different from of Set A: for this use case, at each observation time instances, we assume legacy BM is used, i.e., there is another report configured for UE to perform legacy beam measurement on Set A (UE reports only the best 4 beam + L1-RSRP). We don’t see the benefit of reporting Set B at each observation time instance with the legacy report. Therefore, we support to report multiple instances in one report for this case

Also, we would like to note that it is more reasonable and beneficial to use higher layer signaling for NW-side BM-Case2 inference reporting, especially if multiple time instances of measurements are sent in one report. Note that during SI, the minimum periodicity of measurement used by all the companies that we’ve seen is 40ms. This periodicity is even longer than the report periodicity of immediate MDT in RAN2. Therefore, we think higher layer signaling is more suitable. We suggest the following changes of wording:

For NW-sided model, for BM-Case 2, when Set B is a subset/different from of Set A, support to report of measurement results of multiple past time instances in one report, [at least for inference]. 
· Differential L1-RSRP reporting over multiple time instances is used
· Note: the feasibility of NW-sided model, BM-Case 2 when Set A =Set B, needs to be justified
· FFS on L1 or higher layer signalling for this report
· FFS on how to configure the time instances to the UE
· FFS whether include the time stamp information explicitly or implicitly
· Note: Purpose, such as above “For NW-sided model, for BM-Case 2, [at least for inference]”, will not be specified in RAN 1 specifications

	Spreadtrum
	We don’t see strong motivation to support include multiple past instances measurement results in one report. Including multiple past measurements in a single report can result in significant overhead but no improvement in AI performance. If we report each time instance measurement, gNB can perform some analysis (e.g. model selection) based on the measurement results received first. Thus, reporting multiple past time instances in one reporting instance for BM-Case2 is not needed..

	CMCC
	Fine with the proposal.

	Kyocera
	Support the FL proposal

	Sony 
	We support the proposal.

	Sharp
	Support.

	Futurewei
	Not support.  As mentioned by Qualcomm, the baseline already works and it is unclear about the benefit of the proposal, let alone the potentially added latency and restriction on NW scheduling.

	NEC
	We would like to understand if this proposal ‘Differential L1-RSRP reporting over multiple time instances is used’ means that the reference RSRP is the largest RSRP over multiple time instances. 

	Lenovo
	Support

	Apple
	Support the FL’s proposal. 



(Medium)Issue #5.2: Data collection for training for NW sided model for BM-Case1
(FL0) Proposal 5.2: 
	For content for data collection for training for NW-sided model via higher layer signaling, for both BM-Case 1 and BM-Case2, for each per instance, support the following options:
· Opt 1: L1-RSRPs measured based on one resource set (for Set A and Set B) [FFS: two sets] configured to UE
· Opt 2: L1-RSRPs measured based on one resource set (for Set A) [FFS: two sets] configured to UE, and beam information of Top K measured based on another resource set (for Set B) configured to UE
· Differential L1-RSRP reporting is supported with legacy quantization steps and ranges
· FFS on whether other values for quantization steps and/or ranges can be configured by NW.
· FFS on whether/how to determinate a subset of L1-RSRPs, including
· Alt 1: Top M beam(s) is the beams with largest M measured values of L1-RSRPs, where M is configured by gNB 
· Alt 2: All beams within X dB gap to the largest measured value of L1-RSRP
· FFS on whether/how to define “per instance”
· FFS on whether/how to contain time stamp information for BM-Case 2

	Companies
	Y/N
	Comments

	FL0
	 
	Let’s focus on the content for MDT first.

	
	
	



(low)Issue #5.3 Beam information
Proposal 5.6: 
For NW-sided model, for inference report, at least for BM-Case 1, the content in a beam report in L1 signaling, the following options for beam information when M<the size of measurement resource set are considered:  
· Option 1: CRI/SSBRI of a measurement resource set
· FFS: Option 2: a bit map to indicate the reported beams of a measurement resource set and one beam index (i.e., CRI/SSBRI) for the largest measured value of L1-RSRP of a measurement resource set
· Note: combination of option 1 and option 2 are not precluded and condition (if any) can be studied
Note: Purpose, such as above “For NW-sided model, for inference report, at least for BM-Case 1”, will not be specified in RAN 1 specifications
	Companies
	View

	FL
	With or without change further study to considered. It is further study. 

	New H3C
	OK in general

	NEC
	We think that multiple Set B configuration is still open for discussion, which means that we may have mulitple measurmrent reosurce sets, therefore resouce set ID may also be needed.




(Low)Issue #5.4: Quantization and L1-RSRP omission
Proposal 5.4: 
At least for NW sided model, for the quantization of a reported L1-RSRP value at least for the report in L1 signaling, support
· Y dB (FFS: Y=3 and/or 4) quantization step(s) than the already supported legacy quantization step for differential L1-RSRP
· Note: smaller range(s) and larger quantization step(s) for absolute L1-RSRP in differential L1-RSRP reporting are not precluded and can be studied separately. 
	Supported companies
	FL, NTT DOCOMO,New H3C

	Companies
	View

	FL
	

	OPPO
	It seems pre-mature to determine the quantization steps, e.g. 3 or 4 dB. 
Note that the L1-RSRP difference can be used as performance metric for monitoring. If RAN1 decide the L1-RSRP difference with value 3 or 4 dB can trigger an event, then the quantization error with 3 or 4 dB can bring similar impact over performance monitoring, then it would confuse either NW or UE on LCM decision. 

	HW/HiSi
	Not support.

We have concern on the applicability of this proposal.
· [bookmark: OLE_LINK20]For inference, the L1-RSRP report can be used for multiple purposes in a UE transparent manner, even including legacy operations. Changing the quantization level to a coarser value may impact the performance of these operations (such as scheduling, or pairing) in a negative manner. Also, when Set B is different from Set A, it may be difficult to identify the proper narrow beam direction, since the same quantization level may correspond to a multitude of beams. 
· For training, the overhead is not a large issue anyway since the training data collection is non-real time. As the sole purpose of changing the quantization granularity and range would be an optimization for overhead reduction, this enhancement may not be essential for training data collection either.

If studied further, this proposal should be discussed together with other overhead reduction techniques, e.g. reporting an adaptive number of beams.

	Fujitsu
	Similar view as OPPO.

	TCL
	Agree

	Xiaomi
	Is it for inference or other purpose? If it is for performance monitoring or training with L1-RSRP of set A, we share same concern as OPPO. 

	ZTE
	For the main bullet, it should be the measured RSRP value (instead of the reported RSRP value) that needs to be quantized and then reported to the NW.

For the first sub-bullet, we prefer to only keep 4dB for Y. 4dB quantization resolution for the reporting of differential RSRP is more generally be used by companies during R18 evaluations. Besides, with Y=4dB, the differential RSRP can be quantized to a 3-bit value and one bit can be saved for the reporting of each differential RSRP. While for 3dB quantization resolution, there‘s no such benefit i.e., still 4 bits are needed. 

For the last note, the benefit of enhancements for the reporting of absolute RSRP is marginal and evaluation verification is deficient.

Therefore, we suggest the following revisions. 

At least for NW sided model, for the quantization of a reported measured L1-RSRP value at least for the report in L1 signaling, support
· Y dB (FFS: Y=3 and/or 4) quantization step(s) than the already supported legacy quantization step for differential L1-RSRP
Note: smaller range(s) and larger quantization step(s) for absolute L1-RSRP in differential L1-RSRP reporting are not precluded and can be studied separately. 

	Qualcomm
	Lower priority issue at this stage, given that the legacy quantization step has been supported. Whether to support this or not depends heavily on the number of beams from Set B that are reported and exactly how much overhead saving this proposal would amount to, which would guide us into whether we should support such enhancement or not. 

	InterDigital
	Do not support

	Ericsson
	Not support. The current quantization is sufficient, there are other overhead reduction techniques that are more important. 

	LG
	Do not support. We don’t think there is clear benefit of large quantization step.

	CATT
	We are generally ok with this proposal. And share same feeling with OPPO, it’s premature to decide the value of the quantization step. 

	Vivo
	We are open to discuss this issue, which is an issue of trading off performance and overhead. Given for NW side model, a lot of reporting data is required, RSRP quantization overhead can be reduced for the relatively weaker RSRPs.

	Fraunhofer
	Agree.

	Nokia
	Not fully sure what exactly the new content on this compared to last meeting agreement as Y values listed as FFS. 

	KDDI
	Support. 

	Spreadtrum
	Same view as QC. Since the legacy quantization step has been supported, how much overhead can be saved should be further evaluated.

	CMCC
	Since the purpose is unknown to UE, how can UE distinguish reporting for training data collection and reporting for legacy BM? Prefer to discuss the necessity of larger quantization step before we discuss the detail.

	Sharp
	Support. And suggest removing the Y=3. Noted that the current L1 differential RSRP ranges from 0 to -30dB. If we follow the current value range and use the Y=3, we still require 4 bits, as same as the legacy 2dB step, to represent the 10 combination.

	Futurewei
	Not support.  Legacy quantization step works well and we don’t see the need of adding new ones. 

	Lenovo
	Do not support. We share similar view with OPPO.

	Apple
	Low priority

	Kyocera
	Similar view as OPPO



(FL1) Proposal 5.5a: 
At least for NW sided model, for the quantization of a reported L1-RSRP value at least for the report in L1 signaling for data collection, support
· Y dB (FFS: Y=3 and/or 4) quantization step(s) than the already supported legacy quantization step for differential L1-RSRP
· Note: smaller range(s) and larger quantization step(s) for absolute L1-RSRP in differential L1-RSRP reporting are not precluded and can be studied separately. 
	Companies
	View

	FL
	Most of companies support data collection via L1.
There is clear motivation for quantization step relaxation base on SI output. 
Why not?



(low)Issue #5.5: L1-RSRP omission
Proposal 5.5: 
For NW-sided model, for inference report, at least for BM-Case 1, the content in a beam report in L1 signaling, support 
· Support L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP, where X and M are configured by gNB
· FFS: whether/how to report number of reported beams 
	Supported companies
	FL

	Companies
	View

	FL
	

	NTT DOCOMO
	Not support the proposal. It is unclear if the adaptive number of reported beams can reduce the overhead. If the adaptive number is adopted, the field indicating the number of beams needs to be reported additionally. Also, it requires CSI part 1 and CSI part 2 partition which has not been supported in beam measurement reporting. Considering the large specification impacts and unclear gain, we think the following already agreed beam reporting is sufficient for inference results reporting in NW side model.
· L1-RSRPs and corresponding beam information of Top M beam(s) with largest M measured value(s) of L1-RSRP(s) of a measurement resource set, where M is configured by gNB 

	HW/HiSi
	Support

	Fujitsu
	Don’t support. Similar view as NTT DoCoMo.
The existing agreement is sufficient for NW-side model inference. We don’t see strong need for further optimization.

	New H3C
	OK in general

	TCL
	Agree

	Xiaomi
	Support 

	ZTE
	Support. For threshold based measurement reporting, the reporting of the number of reported beams is necessary to determine the UCI payload size. Therefore, we suggest the following minor revision. 
· FFS: whether/how to report number of reported beams 

	Qualcomm
	Share similar view as Docomo.

	InterDigital
	Support. We believe that overhead reduction gain is clear and specification impact is not significant as part 1 and part 2 design was used for CSI from Rel-15. 

	Ericsson
	Support

	LG
	Do not support. We have similar view with DOCOMO.

	CATT
	We support FL’s proposal. It is beneficial for overhead reduction. For example, the UE can adapt dynamically the number of beams in one report based on the measurement results. Compared with the reporting with fixed number of beams, it can avoid reporting redundant beams when channel state is poor and reporting insufficient beams when channel state is good. 

	vivo
	Fine with the proposal 

	Nokia
	Not sure about this proposal. Needs some discussion to understand the need. 

	KDDI
	Support. We have similar view with InterDigital.

	Panasonic 
	We share same view as DOCOMO. We cannot see motivation for this proposal.

	MediaTek
	Support

	CMCC
	Support. Overhead reduction with RSRP gap is also applicable to other purposes such as L1 signaling based training data collection or monitoring for NW side model. 

	NEC
	Support. Since the number of reported beams may be insufficient to execute model inference, NW needs to configure a minimum number of M.

	Lenovo
	Support

	Apple
	Support 



(FL1) Proposal 5.6: 
For NW-sided model, for inference report, at least for training data collection, at least for BM-Case 1, the content in a beam report in L1 signaling, support 
· Support L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP, where X and M are configured by gNB
· FFS: whether/how to report number of reported beams 
	Companies
	View

	FL
	Most of companies support data collection via L1.
There is clear motivation for quantization step relaxation base on SI output. 
Why not?



6 (Medium)Inference result report for UE-sided model
	Agreement
For UE-sided model, at least for BM-Case1, for content in the report of inference results, support 
· Opt 1: Beam information on predicted Top K beam(s) among a set of beams
· Opt 2: Beam information on predicted Top K beam(s) among a set of beams and RSRP of predicted Top K beam(s) among a set of beams
· At least K=1 and more, FFS on max value
· FFS on beam information 
· FFS on the definition of predicted Top K beam(s)
· FFS on definition of reported RSRP when applicable
· FFS on other information in the report with potential down selection among the following options 
· Opt 3: Beam information on predicted Top K beam(s) among a set of beams and probability information of predicted Top K beam(s) among a set of beams
· FFS on the quantization method of probability information
· Probability information is the probability of the beam to be the Top 1 or Top K beam
· Opt 4: Beam information on predicted Top K beam(s) among a set of beams, RSRP of predicted Top K beam(s) among a set of beams, and confidence information of the RSRP
· FFS on definition of reported RSRP 
· FFS on the definition and quantization method of confidence information
· Other options are not precluded.
where the set of beams is Set A, i.e., the beams for UE prediction.

Agreement
For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, when applicable, further study the following options:
· Option A: Predicted RSRP
· Option B: Predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement
· Where the predicted RSRP is based on AI/ML output
· Note: Support both Option A and Option B is not precluded.

Agreement
For UE-side AI/ML model inference, for BM-Case2, support to report inference results of N(N>=1, FFS on N) future time instance(s) in one report 
· wherein information of inference results of one time instance is as in one report for BM-Case 1 
· Note: overhead reduction is not precluded 
· FFS on details
Agreement
For report content of inference results for UE-sided model for BM-Case 2, the RSRP of predicted beam(s) in the report of inference results, is the predicted RSRP, where the predicted RSRP is based on AI/ML output
Agreement
For UE-sided model, for the quantization of a RSRP value at least for the report of inference results, support
· Support differential RSRP reporting with legacy quantization step and range for L1-RSRP reporting
· For BM-Case 1, support differential RSRP report among multiple beams
· For BM-Case 2, support differential RSRP report among multiple beams over multiple time instances 
FFS details


Summary from the contributions
	Companies
	Proposals 

	Futurewei
	Proposal 4: For Rel-19 AI/ML-based BM, for UE-sided model, at least for BM-Case1, for content in the report of inference results, do NOT support Opt 3 and Opt 4.
· Opt 3: Beam information on predicted Top K beam(s) among a set of beams and probability information of predicted Top K beam(s) among a set of beams
· Opt 4: Beam information on predicted Top K beam(s) among a set of beams, RSRP of predicted Top K beam(s) among a set of beams, and confidence information of the RSRP

	China Telecom
	Proposal 7: For UE-sided model at least for BM Case-1, for inference results report, not support to configure only one resource set for Set B.
Proposal 8: For UE-sided model, at least for BM-Case1, for content in the report of inference results, support Option 2, i.e., Beam information on predicted Top K beam(s) among a set of beams and RSRP of predicted Top K beam(s) among a set of beams
The predicted Top-K beams are the K beams with the highest predicted RSRP above a proper probability.
The beam information is beam index related information.
Proposal 9: For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, when applicable, the reported RSRP is the predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement.

	Tejas
	Proposal 25: For the UE-sided model in BM-Case 1, the ranking information of the predicted Top K beams is conveyed through the order of reported information. The report should be structured such that the beam information is ranked based on the predicted RSRP or the probability of being the Top 1 or Top K beam.
•	The first beam listed should be the one with the highest predicted RSRP or the highest probability of being the Top 1 beam.

	GOOGLE
	Proposal 3: Support to report a confidence level indicator for L1-RSRP report to indicate the maximum L1-RSRP measurement error for each beam. 
Proposal 6: For beam report based on UE model inference for SD beam prediction, support the followings on the remaining open issues:
· The selection of the “top-K” beams are up to UE implementation
· Spec only defines the number of reported beams
· The reported RSRP should be defined as the predicted RSRP based on a reference transmission power
· Support both option 3 (probability information report) and option 4 (confidence information report)
· For BM case 2, the differential RSRP is calculated based on the reported absolute RSRP

	CMCC
	Proposal 27: For UE-sided model of BM-Case 1, for the content of inference results, both Option A and Option B can be supported. Either Option A or Option B is used can be configured by gNB.
· Option A: Predicted RSRP
· Option B: Predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement
Proposal 28: For Option B, whether/how to differentiate measured L1-RSRP and predicted L1-RSRP needs further discussion

Proposal 29: For BM-Case 2, regarding differential RSRP reporting over multiple time instances, Option 1 is preferred.
· Option 1: Beam information includes CRI of top-K predicted beams per instance, and index of beam with largest RSRP over multiple time instances. 
· Option 2: Beam information includes the union set of CRI of top-K predicted beams over multiple instances, the indication of the instance that a specific top-K predicted beam belongs to, and the index of beam with largest RSRP over multiple time instances.

	Transsion
	Proposal 5: Regarding UE-sided model for BM Case-2, for absolute RSRP and differential RSRP report over multiple time instances, time instance information of largest RSRP can be reported explictly.
Proposal 6: Regarding UE-sided model for BM Case-2, for the reference time to determine the earliest time instance from the future time instances, the following options can be considered:
· Option 1: Based on the time domain resource for the report.
· Option 2: Based on the CSI reference resource corresponding to the report.
· Option 3: Based on the last transmission occasion of the CSI-RS/SSB resource in Set B for the report
Proposal 7: Regarding configuration for the measurements for BM-Case 2, study to trigger aperiodic resource set in multiple time instances.

	Intel
	Proposal 3:	For a UE-side AI/ML model, for BM-Case 1/2, explicit configuration of set A and set B should be supported and the configuration may be based on UE capability and any UE-side conditions related to supported model and input/output types.

Proposal 4:	For a UE-side AI/ML model, for inference results reporting for BM-Case 1/2, support: 
•	Approach 1: One CSI-ResourceConfigId each is configured for Set B, Set A respectively.
•	Approach 2: One CSI-ResourceConfigId is configured for Set B only and Set A is configured using a new IE which lists the resources which form the QCL sources for DL Tx beams which are mapped to the output of the UE-side model, e.g.,
o	Alt. A: Set A is defined as a set of NZP-CSI-RS-ResourceId or SSB-Index and the UE can derive the TCI states based on the TCI state list configuration where the resources in set A can be QCL sources.
o	Alt. B: Set A is defined as a TCI-State list where each TCI state corresponds to a DL Tx beam and the qcl-info in the TCI state contains a source RS which provides the QCL source (Type D). This source RS can be an NZP-CSI-RS-ResourceId or SSB-Index.
•	Set B may be configured via an association to set A or independently.
Proposal 5:	For a UE-side AI/ML model, for BM-Case 2, UE may be configured with an observation/measurement window by the network. 
•	The observation/measurement window can be provisioned to a UE based on configuration of a number of time instance(s) corresponding to a number of slots or CSI measurement occasions for Set B of beams.

Proposal 16:	For model inference of UE-side AI/ML model, for reporting predicted beams and related RSRP (Opt-2), differentiation between measured L1-RSRP and predicted RSRP from a model is needed. It can be based on an additional bit of information in the report per reported beam.
Proposal 17:	Opt. 3 and Opt. 4 identified during RAN1 #116 towards defining contents of inference results reporting for UE-sided models are discussed in context of performance monitoring and discussions are not duplicated in context of contents of report with inference results.
Proposal 18:	For a UE-side AI/ML model, for BM-Case 1/2, the number of best predicted beams may be configured to the UE by the network subject to UE capability. Accordingly, the L1 report from UE to gNB after inference may be defined based on the configured value.

	ZTE
	Proposal 20:  For UE-sided model, at least for BM-Case1, for content in the report of inference results, support the reporting of RSRP in Option 2 and probability information in Option 3 for beam selection at the NW side. 
· The predicted Top-K beams are the K beams with the highest predicted RSRP (or probability information)
· The beam information is CRI or SSBRI for BM-Case1, FFS for BM-Case2
· The reported RSRP is predicted RSRP, if the beam is not configured for corresponding measurement, and measured RSRP if the beam is configured for corresponding measurement, when applicable
Proposal 21:  For BM-Case1 and BM-Case2 with a UE-side AI/ML model, if both the predicted RSRP and measured RSRP to the same beam are available at the UE side, the measured RSRP should be reported due to its higher reliability.
Proposal 22:  For content in the report of inference results, at least for Opt 1: Beam information on predicted Top K beam(s) among a set of beams, the ranking information of Top K beams can be conveyed by reporting Top-K beam IDs in a descending order according to the predicted RSRP (or probability information) values.
Proposal 23:  For BM-Case2, for the quantization of a RSRP value at least for the report of inference results, support that the largest RSRP of each time instance is selected as the reference RSRP and differential RSRPs of the same instance are computed relative to this reference.

	Ericsson 
	Proposal 7 For UE-sided model inference, regarding the FFS on beam information, conclude that such information at least comprises the CSI-RS resource indicator (CRI) and SSB resource indicator (SSBRI)
Proposal 8	For UE-sided model inference, regarding the FFS on potential down selection of option 3 and 4,
•	support option 3: probability related information of predicted Top K beam(s)
•	support option 4, the confidence is for example a prediction interval where the UE prediction with a certain probability resides within (e.g. with 90% confidence, the RSRP prediction is within interval [RSRP1, RSRP2]
Proposal 9	For UE-sided model inference, conclude that value of K could be adaptive and based on the UE-sided model output (e.g. support that UE report K beams so the probability of one of them being strongest is above a certain threshold)
Proposal  10 For UE-side AI/ML model inference, for BM-Case2, support that UE can update reported inference results of N future time instances after such report.

	Vivo
	Proposal 27:	For inference, for UE-side model, support to report predicted L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest predicted value of L1-RSRP, as well as the number of reported beams.
Proposal 26:	For inference, for UE-side model, when UE reports L1-RSRP of Top-k beams predicted from Set A, and for those that belongs to Set B, the UE reports the actually measured RSRP corresponding to the beam.
Proposal 27:	For inference, for UE-side model, support time stamp information as beam content for BM-Case2.
Proposal 28:	For inference, for UE-side model, support time domain compression of beam resource indication to further reduce report overhead with a report including results of multiple occasions.
Proposal 29:	For inference, for UE-side model, support beam information on predicted Top K beam(s) among a set of beams and RSRP of predicted Top K beam(s) among a set of beams per predicted instance for content in the report for BM-Case 2.
Proposal 30:	For inference, for UE-side model, support new report quantity to differentiate between AI-based predicted report with legacy measured report.
Proposal 31:	For inference, for UE-side model, support to report predicted L1-RSRP of indicated beam(s), e.g. current beam indicated by TCI, with predicted L1-RSRP of top-k beams in one prediction report.
Proposal 34:	For inference, for UE-side model, support to report TRI (time resource indicator) instead of direct predicted beam resource indication scheme with implicit time stamp. TRI indicates where each of the unique reported beams locates in the future time occasions.

	OPPO 
	Proposal 8: For UE-side model, support UE to report Alt.3 for inference, i.e. the beam information on predicted Top K beam(s) and probability information of predicted Top K beam(s).
Proposal 9: For UE-side model, clarify the beam information of predicted Top-K beam(s) as SSBRI/CRI associated with Set A.
Proposal 7: For BM-Case2 with UE-side model inference, support to enhance the differential RSRP reporting
· UE packs the predicted beams and RSRPs from the 1st to the N-th (last) time instance and reports in a single beam reporting instance
· For each time instance, differential RSRPs refers to the highest RSRP in the time instance
Proposal 8: For BM-Case2 with UE-side model inference, support to indicate multiple unified TCI states for up to N future time instances with one-shot beam indication. 

	Fujitsu 
	Proposal 18:
· For BM Case-2 with UE side model, regarding configuration of Set A and Set B, similar design framework as BM Case-1 with UE side model could be considered.
Proposal 19:
· For BM Case-2 with UE side model, RAN1 to discuss that the UE can report the preferred pattern for measurement and prediction, including the number of measurement instances, the number of prediction instances, the measurement interval, and the prediction interval.
Proposal 20:
· For BM Case-2 with UE side model, the beam with largest RSRP value should be indicated in the differential RSRP reporting over multiple time instances.
Proposal 21:
· For BM Case-2 with UE side model, RAN1 to discuss beam indication enhancement, for example, TCI states of multiple time instances could be indicated via one DCI.

	CATT 
	Proposal 13: For UE-sided model, at least for BM-Case1, for report content of inference results, the reported beam information can be the RS indicator(s) (e.g., legacy CRI/SSBRI) or the pre-defined beam index of the predicted Top K beam(s).
Proposal 14: For UE-sided model, at least for BM-Case1, for report content of inference results, the reported RSRP type of predicted Top K beam(s) can be configured by gNB with the following options: 
· Option A: Predicted L1-RSRP; 
· Option B: Predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement.
Proposal 15: For UE-sided model for BM-Case2, for inference report, support to report largest L1-RSRP among multiple beams over multiple time instances and other differential L1-RSRP of multiple beams over multiple time instances with a reference to the largest L1-RSRP in a pre-defined order.

	RUIJIE
	Proposal 5: For UE-side AI/ML model inference, for BM-Case2, NW-selected time instances should be supported. 
Proposal 6: For UE-side AI/ML model inference, for BM-Case2, it is proposed to use UE reporting slot as reference time for the N future time instance(s). 
Proposal 7: For UE-side AI/ML model inference, for BM-Case2, for duration values of the N time instance(s) that can be predicted, it should be configured by NW subject to UE capability.


	Lenovo [14]
	Proposal 6: 	Specify a common beam report configuration to support both BM-Case1 and BM-Case2 for UE-side inference.
Proposal 7: 	Support periodic beam report, semi-persistent beam report on PUCCH, semi-persistent beam report on PUSCH, aperiodic beam report with AI prediction.

Proposal 8: Considering the prediction window  for BM-Case2 with the following modes:
· Mode 1: 
· Mode 2: 
 is the CSI reference resource for the beam report in slot n. and  is a value configured by RRC. Which mode is used can be configured by RRC according to UE capability. 
Proposal 9: 	For UCI overhead reduction on inference result reporting for BM-case2, to support that
· differential RSRP quantification with reference to the largest value among all future time instances
· reporting unique beams of future time instance and corresponding time-stamp indicator. 
· an indication for informing whether to report all beams or unique beams.
Proposal 13: 	For a beam report associated with AI inference, the UE indicates that the reported beams are predicted beams or measured beams in the beam report.
Proposal 17: 	Study mechanism to adapt/change the Set B configuration or the beam selection for AI/ML model input for RS and UCI report overhead reduction.

	Sony 
	Proposal 1	: For BM-Case 2, the network can dynamically indicate the time window size for data collection and output to the UE separately, or the UE can dynamically report its preferred time window size to the network. 
Proposal 2	: For BM-Case 2, the number of consecutive slots within each future time instance can be dynamically indicated by the NW, or the UE can dynamically report its preferred number of consecutive slots to the network.
Proposal 3	: For the UE-side model, considering the contents of the report of inference results, we support Options 1, 2, and 3.

	Panasonic [17]
	Proposal 6: To differentiate between prediction and measurement results, the following options can be considered:
· Option 1: To introduce prediction-related metrics as the reporting quantities.
· Option 2: To introduce different resource sets in a report configuration for prediction and measurement.

	Hyundai [18]
	Proposal #2 
· Discuss whether not only predicted RSRP but also measured L1-RSRP are considered to select Top K beams for report content of inference results for UE-sided model BM-Case1.
Observation #1 
· The difference between measured L1-RSRP and predicted L1-RSRP can be beneficial for NW to monitor channel condition and UE’s inference.
Proposal #3 
· Discuss whether/how UE reports difference between measured L1-RSRP and predicted RSRP or assistance information if the beam is configured for corresponding measurement instead of reporting measured L1.

	Nokia [19]
	Proposal 1: For BM-Case1, consider the following for a CSI report that enables beam prediction at the UE,
· For the supported Opt.1 and Opt.2,  
· K = 1, 2, and 4. K is configurable to the UE.
· Beam information refer to CRIs corresponding to Set A 
· RSRP of predicted Top K beam(s) reported similar to legacy L1-RSRP reporting. 
· For the case of Set B is subset of Set A, RSRP of predicted Top K beam(s) can be corresponding to the measured or predicted L1-RSRP, and NW can determine it based on corresponding CRI. 
· Study further details on Opt. 3, where reporting content shall be “Top-K Predicted-CRIs, probability info” corresponding to a Set A. 
· K = 1, 2, and 4. K is configurable to the UE.
· Beam information shall refer to CRIs corresponding to Set A
· Probability information shall be the probability of the beam to be the Top 1. 
· FFS: how to report probability information (e.g., quantization method of probability information of predicted Top K beam(s)). 
· Do not support Opt.4. 
· FFS: whether measured beam related quantities (CRIs, L1-RSRP) of Set B can be configured to report within the same beam report. 
Proposal 2: For BM-Case2, for inference results report, support 
· N = 1, 2, and 4
· Duration values of the N time instance(s) that can be predicted = 40ms, 80ms, 160ms, 320ms, 640ms
· Reference time is the slot that carrying the inference report
· FFS: Other overhead reduction options to apply when K and N values are large, including changes to the reporting format and details of periodic/aperiodic CSI reports. 
Proposal 3: For UE-sided model at least for BM Case-2, for inference results report, two resource sets can be configured for Set A and Set B separately in the CSI report configuration for the report. 
· FFS: how to indicate the number of measurements for Set B

Proposal 17: For beam prediction use cases, to ensure that that priority rules do provide the necessary policies for the UE to handle beam prediction reports, discuss the following, 
· Whether introduce new policies for the UE to handle the prioritization of CSI reports related to AI/ML-enabled beam prediction.
· Study further details on priorities for dropping or multiplexing of legacy CSI reports and predicted CSI reports, including CSI reports containing measurements for,
· Other UE-sided AI/ML-related operations (e.g. performance monitoring, data collection). 
· Other NW-sided AI/ML-related operations (e.g. inference, performance monitoring, data collection).

	Samsung 
	Proposal 9. For UE-sided model, at least for BM-Case1, for the definition of the beam information on predicted Top K beam(s) among Set A, consider the following options:
· Option 1. The beam information is predicted SSBRI/CRI.
· Option 2. The beam information is predicted beam indicator.
Proposal 10. For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, support both Option A and Option B.
Proposal 11. For UE-sided model, at least for BM-Case1, for content in the report of inference results, support:
· Opt 3: Beam information on predicted Top K beam(s) among a set of beams and probability information of predicted Top K beam(s) among a set of beams
· FFS on the quantization method of probability information
· Probability information is the probability of the beam to be the Top 1 or Top K beam
Proposal 12. For UE-sided model, at least for BM-Case1, for content in the report of inference results, further study the method to convey the ranking information of the predicted Top K beams in case of K > 1.
Proposal 13. For UE-sided model inference, for the reporting of predicted Top K beam(s) among Set A, 
· K is configured by CSI-ReportConfig and the maximum configurable value of K is subject to UE capability.
Proposal 14. For UE-side AI/ML model inference, for BM-Case2, to report inference results of N future time instance(s) in one report 
· Each of the N future time instance(s) consists of P (P≥1) consecutive slots
· FFS: How to determine P
· For the reference time to determine the earliest time instance from the N future time instance(s), consider the following options:
· Option 1: Based on the time domain resource for the report
· Option 2: Based on the CSI reference resource corresponding to the report
· Option 3: Based on the transmission occasion of the CSI-RS/SSB resource in Set B for the report
· FFS: whether the above options are also applicable to the time instance(s) other than the earliest one
· FFS: If N>1, whether the time domain separation between two adjacent time instance(s) from the N future time instances are the same
· FFS: How to define measurement window(s) for the inference results of the N future time instance(s)
Proposal 15. For UE-side AI/ML model inference and BM-Case2, support the following: 
· The differential L1-RSRP value is with a reference to the largest measured L1-RSRP value which is part of the same L1-RSRP reporting instance.
· FFS: How to identify the largest measured L1-RSRP value if there are multiple time instance.

	ETRI 
	Proposal 13: For the UE-side model, support the CSI report format for temporal domain beam prediction, including the optimal K beam information along with RSRP information from multiple time instances.
Proposal 14: For the UE-sided model, support the following differential L1-RSRP methods for temporal domain beam prediction.
· Relative to a single absolute RSRP value at each time point.
· Relative to the absolute RSRP values at the first time point.
Proposal 15: Support the indication field for model inference when an AI/ML model is located on the UE-side.
Proposal 16: Support the CSI report format with only the predicted beam indices without L1-RSRP for model inference when an AI/ML model is located on the UE-side.

	DOCOMO 
	
Proposal 5: Support either one of the following beam representation
・Always CRI/SSBRI
・Bitmap or CRI/SSBRI that achieves smaller overhead according to the number of reported beams, the number of measured beams, and the number of reported future time instances
where specification should not support both alternatives, and separate UE capabilities for bitmap or CRI/SSBRI should not be introduced. 
Proposal 6: Reported time instance should be determined based on the parameters indicating the following for beam prediction.
・interval between two future time instances.
・offset between the last referred transmission occasion and the first future time instance.
Proposal 8: For BM-case2, UE should report only if receiving multiple CSI-RS transmission occasions no later than CSI reference resource after CSI report (re)configuration 
Proposal 9: Support the following payload overhead reduction on the reporting of predicted results at multiple time instances.
・Absolute RSRP representation for the combination of CRI/SSBRI and time instance achieving the largest RSRP.
・Differential RSRP representation from the above absolute RSRP for the remaining combinations of CRI/SSBRI and time instance.

Proposal 7: Beam information on predicted top K beam(s) should be represented by CRI/SSBRI to follow the existing specification.
Proposal 8: Since the probability of predicted top K beam(s) and the confidence of predicted RSRP represent the performance metric of beam prediction, the necessity of these information should be discussed in performance monitoring not in inference result reporting. 
Proposal 9: Reported time instance should be determined based on the parameters indicating the interval between two future time instances and the offset between the last referred transmission occasion and the first future time instance for AI/ML.
Proposal 11: For BM-case2, UE reports only if receiving multiple CSI-RS transmission occasions no later than CSI reference resource after CSI report (re)configuration
Proposal 12: Support the following payload overhead reduction on the reporting of predicted results at multiple time instances.
・For the combination of CRI/SSBRI and time instance achieving the largest RSRP, absolute RSRP representation
・For the remaining combinations of CRI/SSBRI and time instance, differential RSRP representation from the above absolute RSRP
Proposal 13: Enhancements of CSI processing units should be considered for beam prediction.

	Qualcomm 
	Proposal 8
[bookmark: _Hlk166198715]For UE-side beam prediction, for content in the report of inference results, regarding FFS on potential down-selection among Option 3 and Option 4, support Option 4.

	Fraunhofer HHI, Fraunhofer IIS 
	Proposal 15: The use of a predicted beam that is not measured/received by the UE for beam indication is supported. 
Proposal 16: Beam indication for one or more future time instances is not supported. 
Proposal 17: For UE-sided models, for inference, study the UE reporting its inference time to the gNB.

	ITL 
	Proposal 12: It can be considered the reporting the preferred DL RS configurations for the data collection for UE side training when requesting training via UE signaling.
Proposal 13: For data collection for UE side model inference, consider UE to send a request for preferred DL RS configuration and/or DL RS transmission
Proposal 14: For UE side model inference, existing specifications should be the baseline for the configuration or triggering CSI-RS/SSB of Set B
Proposal 15: For UE side model inference, it is proposed to support that both resources for Set A and resources for Set B are configured as two separate resources 
· FFS on additional signaling to indicate the association
Proposal 16: For UE-sided model, beam information for predicted beam (e.g., model ID and CRI, SSBRI) can be reported by a UE based on the existing framework for CSI reporting as baseline. The predicted Top-K beams can be determined at least based on L1-RSRP(s) and a threshold.
Proposal 17: For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, it is proposed to support both Option A and Option B.
Proposal 18: For the reference time of the time instance(s) in the UE-side model for BM-Case 2, it is proposed to assume that the CSI reference resource corresponding to the report is used to determine the earliest time instance (or each time instance) from the N future time instances as the starting point of the discussion.
Proposal 19: For UE-sided model inference in BM-Case2, 
· the earliest time instance can be determined by applying at least an additional offset value based on the reference time
· each of N future time instances can consist of at least one slot
· the time stamp of future time instance(s) can be implicitly indicated to NW.
Proposal 21: For UE-side model, it can be supported to use beam indication for Set A beams.

	Huawei/HiSi [33]
	Proposal 19: For the CSI report for the inference of a UE-side AI/ML model, the predicted beam ID(s)/RSRP(s) and the measured beam ID(s)/RSRP(s) need to be differentiated, e.g., by introducing an indicator included in CSI-reportConfig.
Proposal 20: For BM-Case 2 with a UE-side model, the model output for N future time instances can be sent in one report.
Overhead reduction techniques can be considered, e.g. model output compression with differential RSRP over temporal domain.
The time stamp of the reports can be derived implicitly from the order of the prediction instances.
Proposal 21: For BM-Case 2 with a UE-side model, investigate the supported resource types for the observation window:
At least P/SP CSI-RS resources can be considered. 
Study whether/how to define the observation window.
Study the CSI processing criteria to measure/process/store the observation instances.
Aperiodic CSI-RS resources may not be applicable due to long observation window.
Proposal 22: For BM-Case 2 with a UE-side model, for the reference time to determine the earliest time instance of the prediction window, consider Option 1 and Option 2 with higher priority.
Option 1: Based on the time domain resource for the report.
Option 2: Based on the CSI reference resource corresponding to the report.
Time domain separation between two adjacent time instance(s) from the N future time instances are the same.
Proposal 23: For AI/ML model inference at the UE-side under BM-Case 1 and BM-Case 2, support to report the predicted beam IDs/RSRPs (i.e., Max value of K) of more than 4 beams in one reporting instance, because
It improves the beam prediction accuracy.
It improves the generalization performance.
It makes the functionality symmetric with the capabilities of a NW-side model.
Proposal 24: For AI/ML model inference at the UE-side under BM-Case 1 and BM-Case 2, to reduce the reporting overhead, consider to report a selected number of beams (i.e., Top-K value) determined by the UE based on output RSRP/probability threshold.

	Xiaomi 
	Proposal 4-1: Support to report the predicted L1-RSRP if the beam is not configured for corresponding measurement, and report the measured L1-RSRP if the beam is configured for corresponding measurement for UE-side model inference. 
Proposal 4-7: If the measured beam information of the last history measurement time instance is reported, support to report the predicted beam information together for UE-side model inference in BM Case 2.
Proposal 4-7: Support to report the measured beam information of the history measurement time instance for UE side model inference in BM Case 2 if set B equals to set A.
Proposal 4-9: For UE-side model inference in BM-case 2, indicate the time instance with the strongest L1-RSRP, and then report beams in the time instance with the strongest L1-RSRP first and other time instance with ascending order.

	Kyocera [35]
	Proposal 6	For the UE-side AI/ML model, regarding the content of the report inference results, support using options 1 through 4. Further study the benefits and gains of adopting options 3 and 4, considering the effects of quantization methods on system throughput and considering the additional overhead incurred.
Proposal 7	Regarding the definition of the confidence information, for option 4 of a UE side AI/ML model report content for inference, consider the following definition:
a.	 The confidence information represents a range within which the predicted RSRP of a beam in Set A is expected to fall a certain percentage of the time if the same input sample is reused to derive the AI/ML model.
FFS on the details of the calculation of the confidence interval.
Proposal 8	For a UE-side AI/ML model report content for inference, further study the applicability of adopting Option 4, including its pros and cons, in terms of the associated UL overhead and its potential to provide the gNB with information that could assist in configuring the performance monitoring set.
Proposal 7: For a UE side AI/ML model, for the FFS on beam information, support using CRI/SSBRI as a starting point.
Proposal 10	For a UE-side AI/ML model, the definition of the predicted top-K beams is related to the definition of the data set labels and the method of label collection. If the model output is specified (e.g., beam information such as CRI/SSBRI), it may be unnecessary to define the top-K predicted beams, and how they are generated during training, explicitly, and this could be left to implementation.
Proposal 12:	For a UE-side AI/ML model inference report on beam ranking, where the UE is required to report the top-K beams out of N beams in Set A, the following methods can be adopted:
a. CRI-based Reporting: The UE should report the beam information in a ranked manner using a CRI vector. This involves reporting a K-dimensional vector of CRIs, where the  entry corresponds to the  strongest beam.
b. Bitmap Reporting: The UE should report the bitmap K times, with each instance corresponding to a different beam. For example, the UE would report a matrix with K rows and N columns, where the  row contains zeros except for the entry corresponding to the  strongest beam. 
FFS: The feasibility of the bitmap compared to the CRI vector signaling with respect to the associated UL overhead
Proposal 11: For a UE side AI/ML model probability information reporting, support one decimal precision probabilities where only 4 bits (bit width) are required to represent the probability information per beam. The choice of rounding up/down the probability values is left up to the UE’s implementation.

	LGE [36]
	Proposal #9: For supported Option 1 and Option 2, support K=4 for the max value.
· Considering the case that predicted beam is in Set A but not in Set B, reported beam information can be based on the relation/association between Set A beams and Set B beams
Proposal #10: For predicted RSRP report, confidence/probability information may be helpful for NW to decide whether/how to use the reported RSRP. Further study whether the information is per model/functionality, per report, per time instance, or per report parameter.
Proposal #11: Support to report inference results of N(N>=1) future time instance(s) in one report.
· Maximum value of N can be more than 1
· Maximum value of N can be reported by UE capability, and M(M<=N) value for inference results reporting can be configured by gNB
· Further consider enhancement on RSRP quantization for UCI overhead reduction
Proposal #12: For BM-Case 2, support differential RSRP report among multiple beams over multiple time instances.
· In the inference result report, an indicator for the time instance containing the largest predicted RSRP in addition to the best beam indicator is reported by UE
· Other than largest predicted RSRP value across every multiple time instances, predicted RSRP value for each beam is expressed by differential RSRP value (e.g., 4 bit)
Proposal #12: For temporal DL Tx beam prediction, information on time-variation of RSRP can also be included in the report.
Proposal #14: For temporal DL Tx beam prediction with UE-sided models, following beam reporting enhancements can be considered:
· Report of beam dwelling timefor each future time instance
· Report of beam(s) for current time instance for fallback operation
Proposal #14: Support Option A or Option C (new) for the RSRP of predicted Top K beam(s) in the report of inference results.
· Option A: Predicted RSRP
· Option C: Not specify whether to report predicted RSRP or measured L1-RSRP when both RSRPs are available at UE side, i.e., leave this case up to UE implementation
Proposal #15: For UE-sided model inference, consider reporting of performance monitoring related information such as actual Set A measurement or performance monitoring output/result together with predicted beam information on Set A, where the performance monitoring related information may be reported with longer periodicity.

	NEC 
	Proposal 16:	Support selecting Top-K beam(s) according to some pre-defined rules (e.g., a sum probability of being Top 1 or Top K beam higher than a threshold, predicted L1-RSRP higher than a threshold) as the reported predicted beams.
Proposal 17:	For BM-Case1 and BM-Case2, the value of K (i.e., the number of predicted beams to report) should be determined and provided to NW by UE.
Proposal 18:	For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, Option B should be supported, i.e., Predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement.

	MTK 
	Proposal 32: For BM-Case1 and BM-Case2 with a UE-side AI/ML model, study how to facilitate UE to report various number of Top-K beams in one beam report (K ≤ nrofReportedRS) as AI/ML model output. 

	Rakuten
	Proposal 5: In a UE-sided model, whenever some beams have to be excluded from prediction, the gNB indicates the list of beams to be excluded from prediction, along with the time duration.

	InterDigital
	Proposal 12: Support a pattern-based reporting mechanism for data collection for inference wherein the UE reports a pattern ID(s) and corresponding beam measurements of a subset of beams in Set B. 
Proposal 13: Information about the time stamp for measurement instances should be supported.
Proposal 14: Reporting prediction results of multiple future time instances in one report should be supported. Beam inference reporting periodicity should be aligned with CSI-Reporting periodicity as a baseline.
Proposal 15: Support flexible configuration of multiple future time instance reporting (e.g., based on channel conditions, gNB configuration).
Proposal 16: Support both
‘Option A: Predicted RSRP’ 
‘Option B: Predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement.’
Additionally, support a UE based selection procedure to report according to Option A or Option B.
Proposal 19: Support reporting of UE selected Set B based on a rule (e.g., subset of best measured beams).
Proposal 18: Indicating configuration information associated with Set B to UE should be supported.

	Apple
	Proposal 4-2A: to control feedback overhead and quantization error for UE-side model, set A beam reporting for BM Case-2 consists of 
· Indication of the strongest beam index among all prediction occasions
· Bitmap to indicate un-omitted/omitted beams
· Alt. 1: bitmap size equals to the number of set B beams across prediction  occasions
· Alt. 2: bitmap size equals to the number of set B beams at a single prediction occasion
· The strongest beam’s RSRP
· Differential RSRPs for un-omitted beams except the strongest beam
· Indication of the number of un-omitted beams

Proposal 4-3: to control feedback overhead for the UE-side model, beam reporting for BM Case-2 consists of 
·  Indicating a subset containing top beams across time instances
· Indicating a bitmap of selected top beams at time instances, the bitmap is over the cardinality of the subset by the number of future time instances.

	Sharp
	For UE-side model, at least for BM-Case 1, for content in the report of inference results, support 
	Opt 3: beam information on predicted Top K beams among a set of beams and probability related information of predicted Top K beam(s) among a set of beams.
	The quantization step size for the probability information can be configurable by the gNB.
For UE-side model, for the report of inference results, support a single L1-RSRP corresponding to largest predicted value across multiple time instances, with the remaining predicated RSRP being reported as differential RSRPs. 
Proposal 15	For UE-side model for BM Case 2, a timing pattern can be configured to indicate the specific timing that the inference results are to be included in the inference report.


(Medium) Issue #6.1: Inference result report for BM-Case 1
Potential proposal 6.1: 
For UE-sided model, at least for BM-Case1, for content in the report of inference results, support
· Opt 3: Beam information on predicted Top K beam(s) among a set of beams and probability related information of predicted Top K beam(s) among a set of beams
· Where the probability information is the probability of the beam to be the Top 1 or Top K beam
· FFS on how to define the bitwidth of probability related information used to quantize the probability information
· Opt 4: Beam information on predicted Top K beam(s) among a set of beams, RSRP of predicted Top K beam(s) among a set of beams, and confidence information of the RSRP
FL: still not clear definition for confidence information 
(FL0)proposal 6.1: 
	For UE-sided model, at least for BM-Case1, for content in the report of inference results, for Opt 1 (only beam information of predicted Top K beam(s)), the ranking information of the predicted Top K beams for K > 1 is conveyed by the order of the beam information. 
· FFS on whether/how to specify on how to obtain the ranking information. 

	Companies
	Y/N
	Comments

	FL0
	 
	The intention of the proposal is just to order the beam information in the report.
May or may not specify how UE to obtain the ranking. This gives information, and no additional overhead, and can be obtained by both type of models.  Why not? 

	
	
	



7 Beam indication  
Summary from the contributions
	Companies
	Proposals

	Spreadtrum [2]
	Proposal 6  For BM-Case2, TCI indication framework should be reused by gNB, e.g., beams from multiple time instance can be indicated to UE by multiple beam indications respectively.

	GOOGLE 
	Proposal 7: Support dynamic activation/deactivation of periodic TRS with regard to TCI activation/indication based on the predicted beam.
Proposal 8: Since the activated/indicated TCI based on SD beam prediction is usually an unknown TCI state, to reduce the latency for TCI activation/indication based on SD beam prediction, support the NW to trigger aperiodic CSI-RS resources QCLed with the SSB/CSI-RS configured as the QCL source in the TCI state.
· UE measures time/frequency offset and Rx beam based on the aperiodic CSI-RS resources
· UE can also measure the pathloss based on the aperiodic CSI-RS resources
Proposal 9: To differentiate the TCI state for legacy beam indication and TCI state for beam prediction, support to configure separate TCI state pools for legacy beam indication and TCI state for beam prediction.
Proposal 10: Support to configure the action delay for the TCI state for beam prediction.
Proposal 11: For temporal beam prediction, the beam quality for current beam from an indicated TCI can be used for performance validation, and if none of the predicted beam(s) can provide better beam quality than current beam, the predicted beam(s) are assumed to fall to pass the performance validation.
Proposal 12:  Support UE feedback before the beam action time for performance validation for predicted beam in addition to the ACK/NACK for the TCI update signaling for temporal beam prediction.

	CMCC
	Proposal 13: Top K beam sweeping procedure can be introduced and is configurable by gNB.
Proposal 14: The indication of Top K beam set with low signaling overhead needs further discussion.
Proposal 20: The RS associated with TCI indication should be measured at least once before TCI application. TCI indication associated without RS in set A is not supported.

	Intel [6]
	Proposal 19:	For BM-Case 1 and 2, RAN1 should consider beam indication of predicted beams which have TCI states that are not part of the set of MAC-CE activated TCI states.  

	ZTE 
	Proposal 25:  For BM-Case2 (both UE-sided and NW-sided model), support to extend the Rel-17 TCI state activation/indication signalling methods to activate/indicate N TCI states which are corresponding to N future time instances.
Proposal 26:  Study enhanced QCL indication method for aperiodic RS resources for sweeping over the predicted Top-K beams.

	Ericsson
	Proposal 6	For UE/NW-sided models, further study how Top-K beam measurements (P2 sweep) can be introduced in the existing CSI framework. With the following aspects as a starting point
· How NW indicates which beams in set A that are part of the Top-K measurements
· How NW can configure a dynamic number K resources for measurements

	OPPO [10]
	Proposal 1: For BM-Case2 with NW-side model, enhance unified TCI framework to facilitate beam indication for multiple future time instances. 
Proposal 12: For BM-Case2 with UE-side model, support to indicate multiple unified TCI states for up to F future time instances with one-shot beam indication.

	Fujitsu [11]
	· For BM Case-2 with UE side model, RAN1 to discuss beam indication enhancement, for example, TCI states of multiple time instances could be indicated via one DCI.
Proposal 29:
· For BM Case-2 with NW-side model, similar beam indication enhancement as BM Case-2 with UE side model could be considered.
Proposal 25:
· For BM Case-2 with NW-side model, similar beam indication enhancement as BM Case-2 with UE side model could be considered.
Proposal 26:
· Regarding the performance monitoring for BM Case-2 with NW-side model, similar scheme as BM Case-1 with NW-side model could be considered.

	CATT [12]
	Proposal 16: For beam indication of BM-Case2, when studying TCI state indication of multiple future time instances using single indication signaling, the benefit, necessity, and TCI indication overwriting scheme should be considered.
Proposal 23：Further study how to measure the predicted Top-K beams in the CSI framework.

	TCL 
	Proposal 6: The following enhancement on the TCI framework should be considered to support the AI/ML BM.
· Additional TCI state ID dedicated for AI/ML BP should be introduced.
· New QCL types is indicated in TCI state to associate the RS sets corresponding to Set A and Set B beams. 
· At least for BM-Case2, timing information related to different predicted beams should be configured to the UE using RRC signaling, e.g., included in the TCI state information.

	InterDigital 
	Proposal 9: Support a beam indication mechanism with a beam pattern and corresponding TCI states required for the indicated beam pattern.

	Panasonic 
	Proposal 3: For NW-sided model, support to extend Rel. 17 TCI state activation signaling methods to activate TCI states of K predicted beams for N future time instances in BM-Case 2. The following 2 options can be considered:
· Option 1: The TCI states of K predicted beams for N future time instances are included in a combined set of TCI states together with that of legacy BM.
· Option 2: The TCI states of K predicted beams for N future time instances are included in a separate set of TCI states, compared to that of legacy BM. 

	Nokia 
	Proposal 4: For BM-Case1 with the UE-sided model, consider following enhancements/limitations/changes related to the applicability of the beam indication. 
· The applicability of the TCI indication for a channel/signal may be depended on whether the TCI indication is associated with a measured RS resource or predicted RS resource. E.g., extend followUnifiedTCI-State. 
· The UE considers a TCI indication associated with a predicted RS resource as known TCI state. 
· Check the feasibility of this with RAN4
Proposal 5: For BM-Case2 with the UE-sided model, extend the Rel-17 TCI state activation/indication signalling methods to activate/indicate N TCI states which are corresponding to future time N instances. 
· FFS: maximum number for N 
· FFS: Time periods that each indicated TCI state is applicable. 
Proposal 6: For BM-Case2 with the UE-sided model, consider enhancements/limitations/changes related to applicability of the beam indication. 
· The applicability of the TCI indications for a channel/signal may be depended on whether the TCI indications are associated with measured RS resources or predicted RS resources. E.g., extend followUnifiedTCI-State. 
· The UE considers TCI indications associated with predicted RS resources as known TCI state. 
· Check the feasibility of this with RAN4
Proposal 21: For BM-Case2 with the NW-sided model, consider extending the Rel-17 TCI state activation/indication signalling methods to activate/indicate N TCI states corresponding to future time N instances.

	Samsung
	Proposal 19. For UE-side AI/ML model, support beam indication for Set A beams.

	Sharp 
	Proposal 14	For BM-Case 2, NW-sided model and UE-sided model, enhance unified TCI state framework to support beam indication of multiple future time instances.

	Qualcomm [27]
	Proposal 7
For UE-side beam prediction, regarding FFS on beam information on predicted Top-K beams, conclude that such information includes beam indices from Set A.
· FFS: how UE reports such beam indices, considering the fact that Set A beams may not be based on RS’s that are actually transmitted.

	Fraunhofer HHI, Fraunhofer IIS [29]
	Proposal 17: Study whether beam indication for multiple future time instances is required. 


	ITL [31]
	Proposal 12: For beam/TCI indication, consider using Set B beams of which UE can measure and maintain it Rx beam for P-3, if the gNB directs a beam within Set A that is unknown to the UE as the TCI state.
Proposal 13: For beam/TCI indication of BM-Case2(NW side model), consider extending the existing TCI direction method to multiple beams with the associated timestamp information for future time N instances.

	Huawei/HiSi[33]
	Proposal 15: For indicating the second round measurement of the predicted Top-K beams which may vary over time, study the following alternatives:
· Alt.1: Reuse legacy aperiodic CSI indication of the selected CSI report with pre-configured resource set of the Top-K beams.
· Alt.2: Dynamic indication of RS resources which constitute the resource set of the Top-K beams.
· Alt.3: Dynamic indication of the QCL relationship for the pre-configured RS resources of the Top-K beams.
Observation 3: In legacy, switching delay is needed for a TCI state to switch from unknown state to known state which has a corresponding testing requirement to UE.
Observation 4: For UE-side model, regarding the TCI state of a predicted beam which is subject to unknown state:
· If the model is testable at RAN4, it is up to RAN4 to decide whether to introduce a new TCI state/timeline for the predicted beam along with UE requirement.
· If the model is not testable at RAN4, there will be no performance requirement for the predicted beam.
· From RAN1 perspective, regardless whether it is testable or not, it does not preclude the gNB to schedule the unknown state TCI predicted by UE.
Proposal 16: For UE-side model, the existing definition/timeline of TCI states can be reused from RAN1 perspective as it does not cause ambiguity between UE and gNB on scheduling the predicted beam.
Proposal 17: For BM-Case 2, do not support to extend the Rel-17 TCI state activation/indication signaling methods to activate/indicate N TCI states which are corresponding to N future time instances, because
Potential benefit of overhead saving (if any) is insignificant.
Overhead saving cannot be achieved under the following typical cases:
· For Top-K>1, second round beam sweeping would be anyway needed before the future time instance.
· PDSCH subject to the future time instance is scheduled by the same DCI indicating the TCI.
· gNB may need to update/override the TCI state that is previously predicted before each corresponding future time instance.
Substantial impact on implementation complexity and RAN4 impact (e.g. an increased number of active TCI states). 

	Xiaomi 
	Proposal 4-2: UE to report whether the best Rx beam is known or not for the reported Tx beam to gNB. And for the beam without information of the best Rx beam, legacy procedure for Rx beam sweeping can be used to find the best Rx beam first and no new spec impact.  
Proposal 4-10: Support following two TCI state indication mechanism for TCI state indication of more than one predicted time instance.
· Option 1: reuse legacy TCI state indication with multiple MAC CE or DCI and each MAC CE or DCI indicates TCI state of one time instance.
· Option 2: enhance TCI state indication to indicate TCI state of more than one time instance and the application time gap between two adjacent TCI states can be configured semi-statically.

	NEC 
	Proposal 36:	To enhance unified TCI state to indicate the predicted beam, support to configure RS in associated Set A as the QCL reference signal in the TCI state.
Proposal 37:	For BM-Case 2, support to use one MAC CE or DCI to activate/indicate multiple (future) TCI states, and corresponding time period.

	MTK 
	Proposal 25: For AI/ML-based BM, at this stage, there is no further enhancement needed for beam indication based on unified TCI state framework.

	Meta 
	Proposal 14:	Consider enhancements to the unified TCI framework for indication of predicted beams which are not part of activated TCI states.



(low)Issue #7.1: Whether and how to support beam indication for multiple further time instances	
Proposal 7.1: 
For BM-Case2 (both UE-sided and NW-sided model), study on whether/how to extend the Rel-17 TCI state activation/indication signaling methods to activate/indicate N [joint] TCI states which are corresponding to N future time instances
· FFS: maximum number for N 
· FFS: Time periods that each indicated TCI state is applicable. 
	Supported companies
	FL

	Companies
	View

	FL
	Only one companies expressed “NO” explicitly. 
But the proposal is for study whether and how. 

	NTT DOCOMO
	Support the proposal.

	OPPO
	Fine with this direction. 
One minor comment on activated/indicated TCI state for N future time instances: for DL Tx beam prediction, it would be applicable to use joint or DL TCI states in our view. If that’s the case, could we suggest to add DL along with joint in the bracket?

to activate/indicate N [joint/DL] TCI states which are corresponding to N future time instances


	HW/HiSi
	Not support this proposal. 

From our observation, more than just one company do not support this proposal. In addition to HW/HiSi, there are also for example MTK: “Proposal 25: For AI/ML-based BM, at this stage, there is no further enhancement needed for beam indication based on unified TCI state framework.” and Spreadtrum: “Proposal 8: For BM-Case 1 and BM-Case 2, support UE to report the measurement results of up to 16 beams in one reporting instance.” 
In our paper, we have analyzed and studied the aspects related to activation/indication of multiple future time instances and come to the conclusion that it should not be introduced for the following reasons:
· The sole potential benefit with this proposal would overhead saving of DL control signaling. But this overhead saving would be very small: 
· As an example, assume that BM-Case 2 predicts the Top-K beams for 4 predicted future time instances (N=4), where each instance has a duration of 80ms. Then, rather than using legacy and to send one DCI prior to each future time instance, it is proposed to use one common DCI that would indicate all 4 future TCI states. For this example, 3 DCIs during a period of 4*80ms=320ms could be saved. However, this is a very small DCI overhead saving considering a long prediction window and applicable only to limited cases, while the resulting specification effort and implementation complexity would be substantial.
· The overhead saving would only occur in corner cases, if no PDSCH would be scheduled, or if there is infrequent DL traffic, since otherwise a DCI is anyway transmitted in which the TCI state can be indicated.
· In the TCI mechanism, only activated TCI states can be indicated by DCI. But legacy only supports 8 active TCI states, which may be too little if multiple future instances should be indicated from the active TCI state list. But an increased number of active TCI states would severely impact the UE complexity and needs RAN4 efforts. In MIMO Rel-18, this issue was addressed for multi-TRP and could not be agreed for the same UE complexity reasons. 
· The gNB may not always want to keep all the future TCI states it has predicted. E.g., the TCI state indicated to a UE for a future time instance may not only depend on the predicted beam of this single UE but also depend on other UE(s) to be paired with it in that future time, which cannot be predicted. Especially when the prediction window is long, the gNB may anyway need to send additional DCI to override the previously predicted TCI state. The mechanism of overriding also brings potential spec impact.
· If the model output is Top-K>1 beams for each future time instance, which is a general case from the performance point of view, a second round beam sweeping would be needed immediately before each predicted instance. This diminishes the usefulness of indicating multiple future time instances even further.
It is therefore our view that the associated cost is too high and outweighs the potential benefit to support the indication of multiple future TCI states in one DCI.

	Fujitsu
	Generally fine with the FL proposal.
Ok with suggestion from OPPO to add DL TCI state.

	TCL
	Agree. New TCI state should be introduced to support the AI-purposed configuration.

	Xiaomi
	Fine with OPPO’s update.

	ZTE
	Fine

	Ericsson
	Not support. 

The only scenario where the above would make sense is_
· Top-1 beam is predicted for N time instances
· Top-1 beam RSRP is predicted for N time instance (no measurement is needed for CQI)
· There is no need to update the Top-1 beam prediction in time frame 1…N
Even if this scenario should be supported, the overhead reduction is minimal. The current method for activating TCI states for data reception via DCI is sufficient. 
However, it is not clear how to configure the UE with the correct TCI states for Top-K beam measurements (issue 7.3). 

	LG
	Support.

	CATT
	Not support.
The benefit and necessity should be discussed firstly. We think the benefit of extension rel-17 TCI is limited in case of having PDSCH transmission since anyway gNB should send a DCI scheduling PDSCH. And there is also TCI flexibility issue and the issue of how to overwrite the TCI state before it applies. At a result, we do have concern on extension rel-17 TCI to multiple time instances. 

	Fraunhofer
	We believe this is not required.

	Nokia
	Ok 

	Panasonic
	Support.

	MediaTek
	We agree with HW. Somehow our views are not listed here. We have studied the pros and cons for this feature and concluded that this feature is not essential, and the corresponding benefit is not clear and very limited, with the following observations:
(a) the overhead saving would only occur if model output is Top-1. If the model output is Top-K>1 beams for each future time instance, a P2 beam sweeping would be needed at each future time instance.
(c) RAN1 may need to specify another mechanism to handle the case when NW want to change a pre-indicated beam, and a new recover mechanism when the pre-indicated beam fails.
(d) it may potentially limit the capability of NW for choosing a different Tx beam based on newly reported beam information from other UEs during the future N time instances

	Spreadtrum
	Not support. Using multiple indication, gNB can select a more appropriate beam based on real-time channel changes. For example, if gNB predicts Top 3 beams for two future time instance (e.g., t1 and t2), gNB can execute beam sweeping before t1 for the first Top 3 beams, and then execute beam sweeping before t2 for the second Top 3 beams. Otherwise, gNB can only select the beam for t1/t2 only based on the prediction result

	CMCC
	Not support. TCI state activation/indication for each future instance is enough.

	Sharp
	Support. However, before determining whether to enhance the TCI indication for BM Case 2, we think time granularity of beam indication for BM Case 2 should be determined first. If we have to indicate TCI state for each slot, it is hard to meet the time requirement considering that HARQ-ACK should be transmitted first to confirm the reception of beam activation command. Thus, if the time granularity is quite small for beam indication, the enhancement for the beam indication should be applied to BM Case2.

	Futurewei
	Not support.  The legacy unified TCI framework works and it is unclear about the benefit of the proposal as commented by other company. 

	NEC
	Support

	Kyocera
	Support

	Lenovo
	Not Support.

Firstly, the benefit is not clear for us because the TCI state can be indicated by a PDCCH without DL assignment when there is no PDSCH scheduling.
Secondly, if multiple TCI states are indicted by a DCI for multiple future time instances, the additional timeline for the different beam application should be specified and RAN4 may need to be involved as well. 
Finally, do the indicated multiple TCI states for future time instances should be activated before indication?

	Apple
	We don’t support this proposal 



(Medium)Issue #7.2: whether any enhancement is needed for P2?
(FL0)proposal 7.1: 
	For UE/NW-sided models, further study how Top-K beam measurements (P2 sweep) can be introduced in the existing CSI framework. With the following aspects as a starting point
· How NW indicates which beams in set A that are part of the Top-K measurements
· How NW can configure a dynamic number K resources for measurements

	Companies
	Y/N
	Comments

	FL0
	 
	 

	
	
	



(FL0)proposal 7.2: 
	For both BM-Case1 and BM-Case2 with the UE-sided model, consider enhancements/limitations/changes related to applicability of the beam indication. 
· The applicability of the TCI indications for a channel/signal may be depended on whether the TCI indications are associated with measured RS resources or predicted RS resources. E.g., extend followUnifiedTCI-State. 
· The UE considers TCI indications associated with predicted RS resources as known TCI state. 
· Check the feasibility of this with RAN4

	Companies
	Y/N
	Comments

	FL0
	 
	 

	
	
	




8 Others 
(Medium)Issue #8.1: For UE sided model, AI/ML processing capability 
Summary from the contributions
	Companies
	Proposals

	Huawei/HiSi [32]: 

	Proposal 33: The legacy CPU mechanism can be reused for AI/ML-based CSI processing, i.e., low priority CSI is not updated if simultaneously required CPU exceeds overall supported CPU.
No need to separate the AI/ML processing from the CSI measurement for the CPU counting.
FFS whether the overall CPU should be shared or separately counted between legacy CSI reporting and AI/ML-based CSI reporting, and among AI/ML features/functionalities.
Proposal 32: Considering different complexities for different models/functionalities, AI/ML-based UE processing requirement may be reported for per functionality basis, including:
CSI processing unit of the functionality.
CSI processing timeline of the functionality.
Memory storage of the functionality.
Proposal 34: For CSI processing timeline, both Zref and Z'ref can be considered for AI/ML-based CSI processing.
Proposal 36: Discuss the memory occupancy alignment mechanism to align the availability of memory storage for updating the new AI/ML-based CSI report.

	Vivo
	further study whether to define AI process capability including re-use or modified the existing CSI computation time and CSI processing units.

	Lenovo 
	Consider to introduce AI process units for AI based operation. Study the mechanism on how to determine the reported beams for beam report with AI/ML inference if there is no available AI/ML model inference processing resource.
Proposal 11: 	Introduce AI process units for beam report with AI/ML inference at UE-side.
Proposal 12: 	Study the mechanism on how to determine the reported beams for beam report with AI/ML inference if there is no available AI/ML model inference processing resource.
Proposal 14: 	Refine the UE CSI computation time for aperiodic CSI report with AI inference by considering the AI process time.

	MTK    
	Proposal 29:  For UE-sided model, the current beamReportTiming framework/definition is not applicable to AI/ML’s model inference for beam management. Further study how the beam report timing for AI/ML BM can be included in UE capabilities.
Proposal 30:  For UE-sided model inference report, a CSI processing unit occupation pattern similar as the CSI acquisition report can be adopted. Further discuss how many occupied CPU is required for UE-sided model. 

	Fraunhofer
	For UE-sided models, for inference, study the UE reporting its inference time to the gNB.

	DoCoMo 
	Proposal 11: Enhancements of CSI processing units should be considered for beam prediction.

	OPPO [10]
	Proposal 25: For BM-Case1 and BM-Case2, consider the UE capability from the aspects of Set B measurement and Set A prediction (for UE-side model only).

	NVIDIA [37]
	For AI/ML based beam prediction in spatial/time domain, introduce specification support for UE capability signaling for AI/ML based beam prediction including model training, model inference and model monitoring. 
Proposal 8: For AI/ML based beam prediction in spatial/time domain, introduce specification support for conditions of a Feature/FG available for functionality.

	Apple
	Proposal 5-1: for AI/ML beam management, the effective time for beam reporting has the CSI measurement source as the reference instead of beam report time. 

	Nokia
	Proposal 16: For beam prediction use cases, CSI framework shall ensure to configure the UE with AI/ML CSI report configurations based on the UE AI/ML processing capabilities. To clarify the potential issues related to the UE processing capabilities, discuss the following outstanding points, 
· Clarify how the UE can indicate the number of simultaneous CSI calculations specific to AI/ML-related processing. If UE processing capability of  shall be reused, how to differentiate between processing capabilities for AI/ML and non-AI/ML.
· Need for the UE to report limits on the number of AI/ML functionalities that can be activated simultaneously. 



(FL0)proposal 8.1: 
	Exsiting CPU mechanism is used as a starting poing for AI/ML-based CSI processing.
· FFS whether the overall CPU should be shared or separately counted between legacy CSI reporting and AI/ML-based CSI reporting, and among AI/ML features/functionalities.

	Companies
	Y/N
	Comments

	
	
	

	
	
	



(low)Issue #8.2: Whether/how to address Measurement error 
· Ericsson [2] The number of samples and statistical metrics of the performance metrics needs to be addressed.
· Intel [6]	RAN1 should further discuss if one-shot L1 measurements are used for set B beams or if averaging of L1 measurements over time is needed.
· GOOGLE [3] Support SSB/CSI-RS repetition to improve the measurement accuracy for SD beam prediction. Support SSB/CSI-RS repetition to improve the measurement accuracy for temporal beam prediction.
· GOOGLE [3] Support to report a confidence level indicator for L1-RSRP report to indicate the maximum L1-RSRP measurement error for each beam.
· OPPO [9] For temporal domain beam prediction, suggest to study and evaluate the beam dwelling time prediction.
· Fujitsu [11] Regarding training data collection, repetition of the reference signals could be considered to improve the measurement accuracy and the same UE Rx beam should be maintained during the measurement.
· DoCoMo [25] Discuss how to handle measurement sensitivity issue in the measurements of Set B/C.  

(low)Issue #8.4: NW-sided consistency
CMCC [5]
Proposal 6: Rx beam assumption for a measurement report can be up to gNB implementation. If quasi-optimal Rx beam assumption applies, an indication may be needed in CSI-ReportConfig to align the Rx beam assumption between gNB and UE.
Intel [6] 
Proposal 10:	For data collection for a network-side model, further discuss the benefits of the UE reporting assistance information e.g., Rx beam assumption for L1 measurement for the beams configured for measurement and reporting.
Proposal 11:	RAN1 should further discuss if and how consistency regarding UE Rx beam assumption can be maintained for measurements for training data collection and for measurement of set B for inference.
Proposal 27:	For network-side AI/ML model, UE Rx beam assumptions for measuring sets A/B during training data generation may be considered part of additional conditions.
Fujitsu 
Proposal 8:
· Regarding training data collection, the same UE Rx beam should be applied to the measurements on the reference signals for model input data (Set B) and the measurements on the reference signals for ground truth data (Set A).
Kyocera [35]
Proposal 13:	For a NW-side AI/ML model, to ensure consistency between training and inference, study the feasibility of the following mechanisms:  
•	The UE reports the receive beam index to the NW.
•	To eliminate the UL reporting overhead, the best receive beam is assumed by the NW. The NW configures the QCL relationship, and the UE uses the receive beam identified for the QCL source for performing the measurements.
NEC [38]
Proposal 38:	Discuss how to reduce the signaling overhead of UE performing measurements of predicted beams to determine the suitable Rx beam.
Apple [40]
Proposal 5-2: timeRestrictionForChannelMeasurements or a new IE (timeRestrictionForHistoricChannelMeasurements for example) can be set to a numerical value to ensure NW and UE have the same understanding regarding Tx beam and Rx beam usage.

(low)Issue #8.5: Whether to introduce a state indicating unable to measure for NW-Side model 
GOOGLE[3]
Proposal 4: Support to introduce a beam subset configuration indicating a subset of beams that the UE should always report in an L1-RSRP report
· Support to define one L1-RSRP state to indicate the reported beam is in an invalid state (UE is unable to measure the L1-RSRP that can meet the L1-RSRP measurement requirement)
OPPO [10]
Proposal 4: For BM-Case1 and BM-Case2 with NW-side model, it is NOT necessary to specify UE-side additional condition on UE Rx beam.
Nokia [19]
· FFS: how to indicate assumption on Rx beams in the CSI report.
· “best” or “Quasi-optimal” Rx beam should be selected by the UE and reflected in the measurement reports.
CATT
Proposal 7: For NW-sided model, it is beneficial to align the Rx information of the measurements between network and UE.
Proposal 8: For NW-sided model, UE should use fixed Rx beam for each measured beam in Set A/Set B, and the specific Rx beam used for measurement is up to UE.
DCM[25]
Proposal 19: If NW side beam prediction gets difficult due to UE side additional condition (e.g., UE Rx beam assumption), some enhancements should be introduced. 
LGE [36]
Proposal #5: In order to indicate one beam in Set A not in Set B, support indicating multiple neighboring beams from Set B for helping UE to find its Rx beam for the Set A beam.

NEC
Proposal 19:	For predicted RSRP, the Tx power is assumed based on the configured powerControlOffsetSS of the resource corresponding to the predicted beam if Set A resources are configured and the Tx power is assumed based on setting powerControlOffsetSS to 0 if Set A resources are not configured.
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11  Previous agreements
11.1 Agreement in RAN 1 #116
Agreement
For NW-sided model, for inference, in a beam report initiated by network, based on one measurement resource set, support the report of more than 4 beam related information in L1 signaling
· [bookmark: _Hlk164171927]Note: Purpose, such as above “For NW-sided model, for inference”, will not be specified in RAN 1 specifications
· FFS on the report content for beam related information 
· FFS on max number of reported beam related information in one report 

Agreement
For UE-sided model, at least for BM-Case1, for content in the report of inference results, support 
· Opt 1: Beam information on predicted Top K beam(s) among a set of beams
· Opt 2: Beam information on predicted Top K beam(s) among a set of beams and RSRP of predicted Top K beam(s) among a set of beams
· At least K=1 and more, FFS on max value
· FFS on beam information 
· FFS on the definition of predicted Top K beam(s)
· FFS on definition of reported RSRP when applicable
· FFS on other information in the report with potential down selection among the following options 
· Opt 3: Beam information on predicted Top K beam(s) among a set of beams and probability information of predicted Top K beam(s) among a set of beams
· FFS on the quantization method of probability information
· Probability information is the probability of the beam to be the Top 1 or Top K beam
· Opt 4: Beam information on predicted Top K beam(s) among a set of beams, RSRP of predicted Top K beam(s) among a set of beams, and confidence information of the RSRP
· FFS on definition of reported RSRP 
· FFS on the definition and quantization method of confidence information
· Other options are not precluded.
where the set of beams is Set A, i.e., the beams for UE prediction.

Agreement
· For NW-sided model and for UE-sided model, beam indication is based on unified TCI state framework
· FFS on whether/how potential enhancement is needed

Conclusion
For UE sided model at least for inference, for measurement, the configuration of Set B, 
· take the current CSI framework as the starting point

11.2 Agreement in RAN 1 #116b
Agreement
For UE-side AI/ML model inference, for BM-Case2, support to report inference results of N(N>=1, FFS on N) future time instance(s) in one report 
· wherein information of inference results of one time instance is as in one report for BM-Case 1 
· Note: overhead reduction is not precluded 
· FFS on details

Agreement
For network-sided AI/ML model for BM-Case1 and BM-Case2, 
· support using existing CSI framework for configuration of Set A as the starting point
· support using existing CSI framework for configuration of Set B as the starting point
· Note: Purpose, such as above “For NW-sided model, for BM-Case1 and BM-Case2” and “Set A” and “Set B”, will not be specified in RAN 1 specifications

Agreement
For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, when applicable, further study the following options:
· Option A: Predicted RSRP
· Option B: Predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement
· Where the predicted RSRP is based on AI/ML output
· Note: Support both Option A and Option B is not precluded.
Working Assumption
For report content of inference results for UE-sided model for BM-Case 2, the RSRP of predicted beam(s) in the report of inference results, is the predicted RSRP, where the predicted RSRP is based on AI/ML output

Agreement
For UE-sided model at least for BM Case-1, CSI-ReportConfig is used for the configuration of inference results reporting
· FFS on the details in the CSI-ReportConfig, at least considering:
· Alt 1: one CSI-ResourceConfigId is configured for Set B
· FFS: how UE can determine the information about set A
· Alt 2: one CSI-ResourceConfigId is configured for both Set A and Set B
· FFS: How to configure resource set(s) for Set A and Set B in CSI-ResourceConfig
· Alt 3: two CSI-ResourceConfigId s are configured for Set A and Set B separately
· Alt 4: one CSI-ResourceConfigId is configured for Set B, Set A is configured using separate resource set(s) other than that represented by CSI-ResourceConfigId 
· FFS: how to configure/indicate separate resource set(s) for Set A
· Note: separate CSI-ReportConfig for Set A and Set B are not precluded.
· Note: Not perform measurement for Set A and only perform measurement for Set B subject to the CSI-ReportConfig
· FFS on the association between Set A and Set B with or without additional IE
· Other necessary configuration are not precluded. 
Agreement
Further study, for the consistency of NW-side additional condition across training and inference for UE-sided model for BM-Case 1 and BM Case 2, where the NW-side additional condition may at least impact UE assumption on beams of Set A/Set B:
· Opt1: Based on associated ID (Referring to AI 9.1.3.3)
· FFS on what can be assumed by UE with the same associated ID across training and inference
· FFS on how associated ID is introduced, e.g., within CSI framework, or outside of CSI framework
· Opt 2: Performance monitoring based
· FFS details  
· Other options are not precluded. 

11.3 Agreement in RAN 1 #117

Agreement
For BM-Case1 and BM-Case2 with a UE-side AI/ML model:
· Support Type 1 performance monitoring, including the following two options: 
· Option 1 (NW-side performance monitoring): 
· UE sends a report to NW (for the calculation of performance metric at NW) 
· Measurement results from resource set for monitoring, e.g., L1-RSRP and/or RS index is supported as the content of the report
· FFS on other contents 
· The report is at least configured/triggered by NW
· Note: this may or may not have additional spec impact
· Option 2 (UE-assisted performance monitoring): 
· UE calculates performance metric(s) 
· FFS how to report and what to report 
· FFS whether to trigger the report based on event(s) for Option 1 and/or Option 2
· FFS Type 2 performance monitoring
Agreement
At least for NW sided model, for the quantization of a reported L1-RSRP value at least for the report in L1 signaling, support
· Support differential L1-RSRP reporting with legacy quantization step and range 
· FFS: larger quantization step(s) than the already supported legacy quantization step for differential L1-RSRP and/or for absolute L1-RSRP
· FFS: Smaller range(s) for differential L1-RSRP than the already supported legacy range
Agreement
Following Working Assumption is confirmed.
Working Assumption
For report content of inference results for UE-sided model for BM-Case 2, the RSRP of predicted beam(s) in the report of inference results, is the predicted RSRP, where the predicted RSRP is based on AI/ML output.
Agreement
For NW-sided model, for inference report, at least for BM-Case 1, the content in a beam report in L1 signaling, support 
· L1-RSRPs and corresponding beam information of Top M beam(s) with largest M measured value(s) of L1-RSRP(s) of a measurement resource set, where M is configured by gNB 
· If M = the size of the measurement resource set, the content is all L1-RSRPs and one beam index (i.e., CRI/SSBRI) for the largest measured value of L1-RSRP of a measurement resource set 
· FFS: L1-RSRPs and corresponding beam information of up to M beams within X dB gap to the largest measured value of L1-RSRP, X and M are configured by gNB, and whether/how to report number of reported beams 
· FFS on the maximum value of M (where M can be larger than 4) based on UE capability (M may or may not be different for different reporting contents)
· FFS on beam information
· Note: Purpose, such as above “For NW-sided model, for inference report, at least for BM-Case 1”, will not be specified in RAN 1 specifications


11.4 Agreement in RAN 1 #118
Agreement
For UE sided model in beam management, introduce support associated ID
· [Working Assumption]
· The associated ID at least can be configured within CSI framework 
· FFS on details
· FFS on whether/how to configure/indicate the associated ID via other signal(s) and/or in other procedure(s)/framework(s)
· UE may assume the similar properties of a DL Tx beam or beam set/list associated with the same associated ID
· FFS: whether/how to define similar properties of a DL Tx beam or beam set/list
Agreement
For UE-sided model, for the quantization of a RSRP value at least for the report of inference results, support
· Support differential RSRP reporting with legacy quantization step and range for L1-RSRP reporting
· For BM-Case 1, support differential RSRP report among multiple beams
· For BM-Case 2, support differential RSRP report among multiple beams over multiple time instances 
· FFS details
Agreement
For UE-sided model at least for BM Case-1, for inference results report 
· Two resource sets can be configured for Set A and Set B separately in the CSI report configuration for the report
· FFS whether support only resource set for Set B is configured
· UE performs measurement on the resource set for Set B for inference, and UE is not expected to measure resource set for Set A for inference, 
· The beam information in the inference report refers to the resource set for Set A
Agreement
For BM-Case1 and BM-Case2 with a UE-sided AI/ML model, for Option 2 (UE-assisted performance monitoring), further study at least the following alternatives, including:
· Alt 1: Top 1 or Top K beam prediction accuracy (with or without margin) by comparing the prediction results and the Top 1 or Top K beam based on the measurements from a resource set/resources for monitoring
· Alt 2: The L1-RSRP difference information based on actual measurement of the L1-RSRP of one or more of Top K predicted beam, and L1-RSRP measurements from a resource set/resources for monitoring
· Alt 3: The RSRP difference information between the predicted RSRP and measured L1-RSRP of corresponding beam(s) of a resource set/resources for monitoring
· Note: resources for Set B for monitoring are not precluded and can be study. 
· Note: this is only applicable when the model can predict RSRP 
· Alt 4: The probability information of the predicted beam(s) to be the Top 1 or Top K beam
· Note: this is only applicable when the model can generate probability information 
· FFS: for Alt 1/2/3, on other details including how to configure the resource set/resources for monitoring, including
· E.g. whether/how to use full set of Set A for measurement. If not, whether/how to obtain the measurement of the predicted Top 1 or Top K beam for calculating the prediction accuracy or the RSRP difference.    
· For all alternatives, study whether the performance information is calculated per sample (one-shot), or per set of samples (window) 

Agreement
For UE-sided model for BM-Case 2, for inference results report, support to configure UE with N future time instance(s) for inference by NW when applicable
· FFS: how to determinate reference time for the time instance(s)
· FFS: duration values of the N time instance(s) that can be predicted. 
