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Pre-SA2#163 NWM Discussion Report
2.1
KI#1: Enhancements to LCS to support Direct AI/ML based Positioning

2.1.1 Analysis and summary table of NWM discussion (1st round) :
	
	P#1.1
	P#1.2
	P#1.2.1
	P#1.2.2
	P#1.3
	P#1.4
	P#1.5

	ZTE
	
	Support
	
	
	
	
	

	CATT
	Fine, 
Not sure what’s the spec impacts?


	Support
	
	Support,

but NOK with LMF selection for data collection
	
	OK
	Ok, 
Rewording

	vivo
	
	Support
	
	
	accept
	Support
	Support

	QC
	Agree
	
	
	
	
	Dependent on 1.1 or 1.2
	Agree

	OPPO
	
	Support
	
	
	
	
	Rewording to RAN and UE

	Huawei
	Conditionally Support, if there is no standard impact from SA2 perspective and all is LMF implementation
	Support

(preferred LMF collocated with ANLF)
	Open for using analytics ID or new indication
	No need LMF capability for AI-based positioning.
	
	general OK
	Rewording to all data

	Intel
	
	Support
	Support
	
	
	Prefer LMF provides model performance monitoring metrics
	Support

	China telecom
	
	Support
	
	
	
	
	Support

	MTK
	
	
	
	
	Support
	Prefer LMF monitors
	Support

	Samsung
	Needs clarification what are the spec impacts
	Preferred

Needs further principle: whether new analytics ID and which service to train/share mode
	
	Needs further clarification: no data is collected from UE/NG-RAN directly by MTLF
	Both can be supports, 

but one would be deployed 
	Both, 

But need more further details 
	Rewording to “decided”

	Motorola
	Has missing principles
	Preferred.
	Support
	Support
	Both
	
	Rewording is needed

	Ericsson
	Agree
	Sperate the LMF and AnLF
	Not needed
	Concern on date collection per area and from other 5GC NF
	Not agree
	Not agree
	Agree

	Nokia
	Less preferred
	OK with MTLF training and LMF inference
	OK
	OK that MTLF collects training data per area.
	OK. 1.2 is preferred
	Depends on P#1.3
	OK，rewording to RAN and UE data

	T-Mobile
	
	OK, should be collocated
	OK
	OK
	
	MTLF does
	Agree

	NTT DOCOMO
	Conditional preferred (if LMF is the only data source)
	Conditional preferred (if LMF is not the only data source)
	
	
	fine
	LMF does
	Any other data besides RAN data is needed?

	CMCC
	
	Support
	
	
	
	Support
	Live with

	IDC
	
	Support
	
	
	
	
	Support

Both RAN and UE data


2.1.1a Analysis and summary table of NWM discussion (2st round) :
	
	P#1.1
	P#1.2
	P#1.2.1
	P#1.2.2
	P#1.3
	P#1.4
	P#1.5

	ZTE
	
	Support
	
	
	
	Ok
	

	CMCC
	
	Add note to clarify
	
	
	
	
	

	China Telecommunications
	
	
	
	LMF with AI capability is not clear
	
	
	

	Huawei
	
	Not OK with LMF perform inference
	Not OK with wording
	Not OK
	Conditional OK
	Not OK with LMF perform inference
	Need reword: RAN and UE data -> Any data

	CATT
	
	
	Ok, Reword
	Ok, reword 
	
	
	Ok, reword

	DOCOMO
	Support
	Support HW
	Support HW
	Data collection in LMF
	
	Support HW
	Reword, RAN and UE data -> data

	Lenovo
	not support 
	Ok
	Ok
	Ok
	Concerns
	Ok
	Ok

	Ericsson
	Support
	Not agree LMF collated with AnLF
	Ok if P#1.1 agreed
	Not acceptable,

Need reword 
	Have concerns
	need some reformulation
	

	Orange
	
	Prefer
	
	
	Not ok 
	Ok
	Ok

	Samsung
	Agreeable, need clarify
	Not clear
	
	Not clear
	Reword
	Not agreeable
	

	Nokia
	Prefer
	Object without rewording
	Object without rewording 
	Object without rewording
	Object without rewording
	Object 
	

	Oppo
	
	Support
	
	
	
	
	

	vivo
	Not OK if no standard impacts
	
	
	
	
	
	

	InterDigital
	
	Ok
	
	
	
	
	


	
	P#1.6
	P#1.7
	P#1.8
	P#1.9
	P#1.10
	P#1.11

	ZTE
	Support
	Support, 
	Support
	Support
	Object, not clear and discussed
	Object.

	Oppo
	Ok
	
	
	Ok
	
	

	China Telecommunications
	
	
	
	Ok and reword
	
	

	Huawei
	Not OK and need clarify
	Ok, and reword
	NOK, need clarify
	Not ok
	Not ok
	Not ok

	CATT
	
	Ok and reword
	
	
	
	

	vivo
	Open
	Prefer
	Open
	open
	
	Not preferred

	Xiaomi
	Open
	open
	Ok
	Ok and reword
	Not clear
	

	DOCOMO
	Ok
	
	
	
	
	Ok

	Lenovo
	Postpone to normative phase
	Out of scope

	Ericsson
	Not to be considered
	
	Seems no need
	Too early
	Not to be considered
	To be considered

	Orange
	Ok
	Ok
	
	Ok
	
	

	Samsung
	
	
	Not ok
	
	
	Not agreeable

	Nokia 
	NOK, unclear
	NOK, A dedicated Analytics ID
	Up to implement
	NOK, current User consent is enough
	Ok
	NOK, RAN dependence.

	InterDigital
	Support
	
	
	
	
	


2.1.2
Candidate principles for KI#1 
2.1.2.1 Consolidated principle(s):

P#1.2: LMF (may collocate with AnLF) performs inference to calculate UE location with the model trained by MTLF. 
· P#1.2.1 MTLF with model training capability for Direct AI/ML based Positioning should be selected by LMF. 
· P#1.2.2 MTLF collects training data per UE or per area from data sources including LMF and other entities in 5GC, and LMF with AI based positioning capability may be selected for data collection. 
· P#1.3: 1.1 and 1.2 can be supported. 
P#1.4 5GC NF (e.g. LMF or MTLF) performs model performance monitoring for Direct AI/ML based Positioning. 
P#1.5 The RAN and UE data used for model training, inference and model performance monitoring for Direct AI/ML based positioning will be decided by RAN WGs, and SA WG2 will align with RAN WGs. 
2.1.2.2 Interim principle(s) with less support:

P#1.1: LMF performs inference to calculate UE location with the model either preconfigured or trained by LMF. 
2.1.2.3 Additional principle(s) raised in the 1st round NWM discussion
P#1.6. Enhancements are needed for registration and discovery of LMF from NRF with new AI positioning capability 
P#1.7. The MTLF registers to the NRF in its NF profile with: Indication of supporting ML Model training for Direct AI/ML based positioning, ML Model Filter information, ML Model Interoperability indicator 

P#1.9. Based on the result of model performance monitoring, the LMF may determine to stop or restart Direct AI/ML based Positioning 
P#1.10. UE authorization for AI based positioning is needed 

P#1.11. LMF in the role of ML trained model consumer provides the model performance monitoring metrics required 

P#1.12. OAM trains an ML Model for Direct AIML positioning if training is not done inside LMF 
2.1.3
Essential issues to be further discussed for KI#1 
Issue 1.1: for P#1.1, whether there’s any SA2 spec impact? What to be specified？
Statistic and summary for Issue #1.1:

	Company
	Views 

	MTK
	Need clarify, but no impact is expected

	Lenovo
	May have impact on data collection

	QC
	No SA2 impact, but align with RAN 

	HW
	No SA2 impact

	vivo
	SA2 impact on data collection and signaling interaction 

	CATT
	Up to implement

	DCM
	Alignment with RAN in data collection may have impacts

	Samsung
	Open 

	Ericsson
	Minimal impact on SA2 specifications


Observation: Some companies propose that there are some SA2 impacts
Way forward: Not converged so far and more discussion needed

Issue 1.2: for P#1.1, which one is acceptable? The ML model is preconfigured in LMF or trained by the LMF, or both?

Statistic and summary for Issue #1.2:

	Company
	Views 

	MTK
	Need clarify

	ZTE
	Accept MTLF send model to LMF

	QC
	align with RAN

	HW
	Preconfigured

	vivo
	Same as P#1.1

	CATT
	Trained by LMF

	Lenovo
	Open

	DCM
	Training in LMF or OAM

	Samsung
	Both are acceptable

	Ericsson
	For further discuss 


Way Forward: Not converged so far and more discussion needed

Issue 1.3: for P#1.2, whether a new analytics ID or new indication is used when retrieving ML model by the LMF from the MTLF for Direct AIML positioning?

Statistic and summary for Issue #1.3:

	Company
	Views 

	ZTE
	Yes

	OPPO
	New indication

	HW
	Open, but LMF retrieve from MTLF is not ok

	vivo
	New indication

	CATT
	New indication 

	Xiaomi
	Open

	Lenovo
	New indication

	DCM
	Yes

	Intel
	New indication

	Samsung
	New indication

	Ericsson
	New indication


Observation: Most companies proposed new indication could be used in ML model retrieve. 
Way forward: Using a new indication in ML model retrieve.

Issue 1.4: for P#1.2, which service (existing or new) is used to train/share the model？
Statistic and summary for Issue #1.4:

	Company
	Views 

	OPPO
	Existing service if AnLF collocated with LMF

	Lenovo
	Existing service 

	HW
	Existing service

	vivo
	open

	CATT
	Existing service

	Xiaomi
	New service

	DCM
	Existing service

	Intel
	Existing service

	Samsung
	Existing service

	Ericsson
	New service


Observation: Most companies prefer to use existing service in Model sharing. 
Way forward: Using existing service with some enhancements to share the Model for AI/ML based positioning.
Issue 1.5: for P#1.2,whether NWDAF collects training data from LMF directly or via GMLC and AMF？
Statistic and summary for Issue #1.5:

	Company
	Views 

	ZTE
	Both are ok, prefer former one

	MTK
	Direct 

	OPPO
	Direct

	QC
	Via GMLC and AMF

	China Telecommunications
	Via GMLC

	Lenovo
	Directly 

	HW
	Directly 

	vivo
	Via GMLC and AMF

	CATT
	Directly 

	Xioami
	Directly 

	DCM
	Directly 

	Intel
	Via GMLC

	Samsung
	Directly for UE/RAN data, via GMLC for other 5GC data

	Nokia
	Via AMF without LMF involvement 

	Ericsson
	Via GMLC


Observation: 10 companies prefer to collect data directly, 5 companies prefer to collect data via GMLC and AMF.
Way forward: Not converged so far and more discussion needed

Issue 1.6: whether and what 5GC/AF data in addition to UE/NG-RAN data can be used for training/inference？which other functions can be involved for data collection besides LMF？
Statistic and summary for Issue #1.6:

	Company
	Views 

	ZTE
	Y, e.g. GNSS from AF

	MTK
	Align with RAN

	OPPO
	Align with RAN

	QC
	Align with RAN

	Lenovo
	No 

	HW
	Up to RAN

	vivo
	Y

	CATT
	Y

	Xiaomi
	Need clarify

	DCM
	No, up to ran

	Samsung
	Y

	Ericsson
	Up to RAN


Observation: 4 companies support 5GC/AF could provide additional data for AI positioning training/inference, others think it is up to RAN works. 
Way forward: Not converged so far and more discussion needed.

Issue 1.7:  whether the data can be stored (e.g. at ADRF)？
Statistic and summary for Issue #1.7:

	Company
	Views 

	OPPO
	Align with RAN, and Yes

	QC
	Y

	China Telecommunications
	better not, but if stored, security issues needs to be considered.

	Lenovo
	Y 

	CMCC
	Y

	HW
	Unclear 

	vivo
	Y

	CATT
	open

	Xiaomi
	Need clarify, it may be valuable but need UE authorization first.

	DCM
	Y

	Intel
	Y

	Samsung
	Neutral 


Observation: Most companies (7) think it is ok for data storage, no objection with strong opinion. 

Way forward: Allow data storage at ADRF for AI based positioning and adopt it into conclusion, but need detailed clarification on UE authorization for it.
2.1.5
Proposed Way forward for KI#1:
Comparison between AI based positioning and existing analytics
· Observation
· AI based positioning is little bit different from the existing analytics which only comprise statistics and predictions.
· Two alternative solutions for AI based positioning: 
· Alt a: enhanced LMF is to perform Location Calculation based on ML model
· Alt b: LMF(collocated with enhanced AnLF) is to perform Location Calculation based on ML model
· Way forward
· LMF determines the location of UE directly using an ML model i.e. calculate location per the trained ML model
· Further discussion about option selection e.g. only option 1 or only option 2 or both
Data collection/Model accuracy monitoring
· Option 1 (P#1.1): LMF calculating location + LMF model training
· Option 2 (P#1.2): LMF calculating location + MTLF model training 
· Observation
· data collection is the common part for all the options
· Way forward
· Further discussion about option selection e.g. only option 1 or only option 2 or both 
· Data collection procedures for training model is the common part and need to be specified
· The data for model training, inference and model performance monitoring will be decided by RAN WGs and SA2 will align with RAN WGs and standardize the potential SA2 impact
· Model accuracy monitoring will be concluded in normative phase, taking into consideration related input of RAN WGs.
Further detailed way forwards for the Option 2 (if adopted):

· Using a new indication when retrieving ML Model by the LMF from the MTLF for Direct AIML Positioning.

· Using existing service with some enhancements to share the Model for AI/ML based positioning.

· Allow data storage at ADRF for AI based positioning and adopt it into conclusion, but need detailed clarification on UE authorization for it.
2.2
KI#2: 5GC Support for Vertical Federated Learning 

2.2.1 Analysis and summary table of NWM discussion:
	
	P#2.1
	P#2.2
	P#2.3.1
	P#2.3.2
	P#2.4.1
	P#2.4.2
	P#2.5.1
	
	P#2.5.2
	P#2.5.3
	P#2.6.1
	P#2.6.2

	ZTE
	partially support 
	partially support 
	partially support 
	partially support 
	partially support
	
	support
	
	
	partially support 
	support
	

	Vivo
	partially support
	support
	support
	support
	
	support
	support
	
	support
	support
	support
	support

	QC
	OK with 2.1.3 and 2.1.4
	OK
	OK
	OK
	ok
	need further clarify the use case
	ok
	
	ok
	ok
	ok
	ok

	KDDI
	ok
	ok
	ok
	Ok with first half
	ok
	Ok but with more clarification
	OK
	
	ok
	ok
	Not OK
	Not ok

	OPPO
	Needs to differentiate the phases
	
	partially OK
	partially ok
	ok
	
	OK
	
	OK
	OK
	Need more discussion for AF acting as VFL server
	

	HW
	OK
	OK
	OK
	OK
	ok
	Depending on solution details
	OK
	
	OK
	OK
	OK but needs rewording
	

	CTC
	Only pick one pair 
	Depends on 2.1
	
	
	ok
	
	
	
	
	
	
	

	LG
	OK, one pair
	OK
	OK
	
	
	
	ok
	
	OK， but needs more clarification
	ok
	ok
	

	MOTOROLA
	ok
	ok
	ok
	ok
	ok
	ok
	ok
	
	ok
	ok
	Ok

assume that the VLF server/clients
used for training are also used for inference
Ok

	Samsung
	4 definitions are essential
	Should be a NOTE
	Nomenclature is unclear
	OK
	1.Rephrase to

sample and/or feature alignment;

2.which entity and which service
	
	ok
	Ok but delete the examples
	OK
	OK
	Redundant with the ID

	ETRI
	using” VFL server” and” VFL client” exclusively
	Support
	
	Ok, adding one more option 
	
	support
	Including NEF in VFL client selection
	
	
	
	
	

	NOKIA
	VFL server/client,

But extended based on existing NFs
	
	OK, but needs to distinction 

for model training and inference
	OK, but needs to distinction 

for model training and inference
	OK, when triggered by NWDAF as VFL server 
	OK, when triggered by AF as VFL server
	OK,

But AF via NEF needs explanation
	
	OK
	Mostly OK
	Not OK for AF as the server 
	OK

	T-MOBILE
	Only pick One pair
	
	
	
	
	
	
	
	
	
	
	

	NTT Docomo
	Needs more clarification 
	ok
	ok
	ok
	ok
	Not acceptable for NEF acting as VFL server
	ok
	
	ok
	ok
	ok
	ok

	CMCC
	Support VFL sever ad VFL client
	
	
	
	
	
	support the NWDAF can act as VFL server
	
	
	
	
	

	FUTURE WEI
	
	
	
	
	should include feature alignment as well
	
	
	
	
	
	

	Apple
	use Active Participant/Passive Participant terminology for preparation/training phase
	
	
	
	Not sure whether applicable for AF as the sever
	
	
	
	
	
	
	ok

	IDC
	Needs more discussion
	
	Support
Details need further update
	Support
	Support
	Support to make the NEF more general to NF
	Support
	
	Needs more discussion
	Support
	Support
	Needs more discussion

	Ericsson
	Support P#2.1.1/P#2.1.2

can wait with VFL participants definitions to normative phase

Re-use as much as possible of what we defined for server in Rel-18, taking into account VFL training and not HFL
	NOK
	OK
	Too early to conclude the case when AF is the server. 

Ok to conclude the case when NWDAF is the server?
	OK
	NOK
	OK 

remove selected from NRF
	
	OK

may need more work when AF is server
	OK

need to add the word concatenate as well as aggregate
	OK
	OK

needs some rephrasing


2.2.2
Candidate principles for KI#2 

2.2.2.1 Consolidated principle(s):

Note 1:  The name of the entities in the following principles will be updated according to the determination of P#2.1 if needed
P#2.3:  For registration and discovery of VFL entities:

P#2.3.1 the VFL client shall register to NRF with NF profile including VFL capability information (VFL capability type (e.g. VFL Server (VFL active participants) and/or VFL Clients (VFL passive participants), Time interval supporting VFL Vendor and/or Interoperability related information). (supported by 12 companies, concerned by 2 companies for general terminology issue) P#2.3.2 VFL server will select VFL client(s) from NRF for VFL training process. ( supported by 11 companies and partially supported by 1 company for the case NWDAF is server ,)
Note 2: If the VFL client in P#2.3 is AF, then the NEF will register VFL capability information to NRF on behalf of the AF, and VFL server will select AF as VFL client via NEF
Note 3: Related work split and interactions between NEF and AF will be defined in the normative phase.
P#2.4:  For data and/or sample alignment for VFL:
P#2.4.1: NWDAF acting as VFL Server performs sample alignment and generates the intersection of samples (supported by 12 companies, concerned by 4 companies)

P#2.4.2: AF together with the NEF acting as VFL server performs sample alignment and generates the intersection of samples. (supported by 7 companies, 2 company not agree, 3 asked for clarification (done))
Note 4: Related work split and interactions between NEF and AF will be defined in the normative phase.

P#2.5:  For VFL training process:
P#2.5.1: the NWDAF or the AF both can act as VFL server and initiate VFL training process with the VFL client(s). If untrusted AF involved in the VFL training process, it should be via NEF. (supported by 14 companies, 2 asked for refinements)
P#2.5.2: An identifier is allocated by the VFL server, which is used to correlate the participants during the VFL training and VFL inference processes, and it is associated with the distributed ML Models in the VFL joint model training process. (supported by 12 companies, 2 asked for refinements)
P#2.5.3: the VFL server can aggregate and concatenate intermediate results from VFL client(s) based on its own ML model or algorithm. (supported by 13 companies)
Note 5: Whether need to specify the NWDAF to the NWDAF/MTLF is to be discussed 
P#2.6:  For VFL inference process:

P#2.6.1: for NWDAF acting as VFL server scenario, the consumer will obtain analytics outputs from VFL server, which is generated via the VFL inference process between VFL sever and corresponding VFL client(s). (supported by 11 companies, not agreed by 2, and 3 asked for further clarification or rewording (done))
P#2.6.2: Before performing the VFL inference, the VFL server determines corresponding VLF client(s) based on the same identifier (e.g. VFL task correlation ID, VFL model correlation ID, etc.) using in the VFL training process. (supported by 7 companies, not agreed by 1)
Note 6: Whether need to specify the NWDAF to the NWDAF/AnLF is to be discussed 
Observation: 
· Diverse proposals for rewording have been proposed by companies, in particular the suggestion to clarify the two cases separately that are NWDAF as the server and AF as the server.
Proposal: 
· Discuss how to reword these principles during the meeting.
2.2.2.2 Interim principle(s) with less supports:

P#2.1:  VFL related new functionalities include:


P#2.1.1 VFL Server: An NF that discovers and selects VFL clients, and coordinates the VFL process.

P#2.1.2 VFL Client: An NF that plays the role of the passive participant in a training process as defined in P#2.1.4.

P#2.1.3 VFL Active Participant: An NF with labels for a VFL training task that may have related input data.

P#2.1.4 VFL Passive Participant: A VFL client with access to the required input data without the required labels for a VFL training task. There can be multiple passive participants in VFL.
P#2.2:   The VFL server have role of VFL Active Participant during VFL training
Note: To be decided and revised after issue 1 and 2 are discussed and determined
Observation: 
· more companies support only to use VFL server and VFL client, but the definition for them still need further refinements, e.g. clarification on sample alignments for VFL server, avoiding nested use between VFL client and VFL Passive Participant.

Proposal: 
· Adopt VFL server and VFL client functionalities into conclusion, and discuss how to reword them the during the meeting.
2.2.2.3 Additional principle(s) raised in the 1st round NWM discussion

P#2.7. VFL server and VFL client are not new logical functions, but extensions to existing NFs, i.e. NWDAF and AF (Nokia);

P#2.8. A single Active Participant exist for one VFL process and at least one Passive participant exists for one VFL process. (HW)

P#2.9. VFL process is associated with an analytics ID (VFL training of models for analytics ID, VFL inference for an analytics ID). (HW)

P#2.10.NEF shall also control VFL client selection and control the exchange of all intermediate results and gradients. i.e., protect network and its information. E.g., based on the VFL task correlation ID, VFL model correlation ID. (T-mobile, ETRI, vivo)

P#2.11. NEF shall control for passing through inference operations. E.g., based on VFL model correlation ID.(T-mobile)

P#2.12.When performing VFL model performance monitoring, the inference data should be taken into consideration. (CMCC)

P#2.13.The consumer brings up ML model metric in subscription request to the VFL Server, which computes the
global ML model metric during the VFL process. The consumer decides whether the model can fulfil the
requirement based on the global ML model metric. (CMCC).

P#2.14. A selection of AF as VFL passive participant should be possible without registering with NRF. (Apple)

P#2.15.VFL clients may share intermediate data with each other as part of the VFL training and inference processes (Samsung)

10. For P#2.3, the NF profile of NWDAF acting as VFL client also contains supported Feature IDs. (Nokia)
P#2.16. For P#2.6.1, an AF acting as VFL server can also start an inference process with corresponding NWDAF/AnLF acting as VFL client(s). (Nokia)

P#2.17. For P#2.4, besides the UE ID that can be used for sample alignment, time related information can also be used for sample alignment, so that the features are timely relevant. (HW)

P#2.18. for P#2.4 Feature alignment should be considered as well. When/if there is an overlap between supported features of VFL passive participants, VFL server/VFL active participant should decide how to partition data features between passive participants and assigns a sub set of features to each passive participant. (Futurewei)
Statistic and summary based on 2nd round NWM discussion
	P#2.7
	P#2.8
	P#2.9
	P#2.10
	P#2.11
	P#2.12

	Support:  12
	Support:  9
	Support:  9
	Support:  10 (wherein 4 asked for rewording)
	Support:  7 (wherein 1 asked for rewording)
	Support:  4

	Not OK: 0
	Not OK: 3
	Not OK: 3
	Not OK: 3
	Not OK: 4
	Not OK: 1


	P#2.13
	P#2.14
	P#2.15
	P#2.16
	P#2.17
	P#2.18
	P#2.19

	Support:  4
	Support:  1
	Support:  1
	Support:  1
	Support:  7(wherein 2 asked for rewording)
	Support:  2
	Support:  6 (wherein 1 asked for rewording)

	Not OK: 3 (wherein 2 asked for clarification)
	Not OK: 3
	Not OK: 7
	Not OK: 4
	Not OK: 1
	Not OK: 3
	Not OK: 4 (wherein 2 asked for clarification)


2.2.3
Essential issues to be further discussed for KI#2:

Issue 2.1:  for P#2.1, whether two pairs of terminologies are kept or only one pair should be picked?

Statistic and summary for this issue:
	Company
	Two pairs
	One pair

	KDDI
	Y
	

	Lenovo
	OK
	OK (high preference)

	CMCC
	
	Y

	OPPO
	
	Y (further checked with OPPO)

	LG
	
	Y

	HW
	Open
	Open

	CTC
	
	Y

	vivo
	
	Y

	ETRI
	
	Y

	DCM
	Prefer（need rewording）
	

	CATT
	
	Y

	Samsung
	Prefer（need rewording）
	Live with?

	Ericsson
	First focus on solutions, then we decide upon definitions.

	Nokia
	
	Y，for normative phase


Way forward for this issue: only pick one pair of terminologies to define VFL roles, and adopt them into conclusion, but make sure the definition for them are meaningful and comply with R18.
Issue 2.2: for issue 1, if only one pair should be picked, which one is preferred?

Statistic and summary for this issue:
	Company 
	view

	CMCC
	VFL server and VFL client

	Lenovo
	VFL server and VFL client

	OPPO
	open

	LG
	VFL server and VFL client

	HW
	Open

	CTC
	OPEN

	vivo
	VFL server and VFL client

	ETRI
	VFL server and VFL client

	catt
	VFL server and VFL client

	Samsung
	VFL server and VFL client (need refine?)

	Ericsson
	First focus on solutions, then we decide upon definitions.

	Nokia
	VFL server and client but with more clarification on which NF 


Way forward for this issue: adopt the pair that VFL server and VFL client into conclusion with some necessary refinements. Further discuss in this meeting whether to speak out which specific NF/AF plays the role of VFL server or VFL client.
Issue 2.3: Whether Multiple NWDAF(s) can be involved when AF initiates the VFL?

Statistic and summary for this issue:
	Company
	view

	Lenovo
	Y

	OPPO
	Open 

	LG
	Y

	HW
	Need clarify the UC

	CTC
	Y

	vivo
	Y

	ETRI
	Y

	DCM
	Y

	CATT
	Y

	Samsung
	Y

	Ericsson
	N，Do not see the use case

	Nokia
	Y

	CMCC
	Y


Way forward for this issue: involve this scenario into conclusion with some further clarification on use case if possible.
Issue 2.4: does VFL server both support VFL training and VFL inference capability? Does VFL client both support VFL training and VFL inference capability?

Statistic and summary for this issue:
	Company
	Support or not

	KDDI
	N

	Lenovo
	Y

	OPPO
	Y

	LG
	Open? Y (if AnLF and MTLF are collocated)

	HW
	Open, simpler if both support 

	Vivo
	Y

	ETRI
	Y

	DCM
	Y

	CATT
	Y

	Samsung
	Prefer？

	Ericsson
	Y

	Nokia
	N when NWDAF/MTLF initiates VFL， Y when AF initiates VFL

	CMCC
	Y


Way forward for this issue: Take it as the work assumption in this release that the VFL server both support VFL training and VFL inference capability and VFL client both support VFL training and VFL inference capability.
Issue 2.5: whether a distinction of entities for model training and inference is required? E.g. VFL server in training phase and VFL server in inference phase are different, and VFL clients in training phase and VFL server in inference phase are different?

Statistic and summary for this issue:
	Company
	View 

	KDDI
	distinction

	Lenovo
	No distinction，leave it to next release

	OPPO
	No distinction

	LG
	Distinction (based on current NWDAF architecture)

	HW
	Open, simpler if both support 

	vivo
	No distinction，leave it to next release

	ETRI
	No distinction

	DCM
	No

	CATT
	No

	Samsung
	No

	Ericsson
	No

	Nokia
	distinction

	CMCC
	No 


Way forward for this issue: the same the proposal for issue#2.4, not to split model training and inference into two different entities in this release.
Issue 2.6: what is the consumer of VFL training, NF (e.g. PCF and AMF) or AnLF? And what is the consumer of VFL inference, NF (e.g. PCF and AMF) or AnLF?

Statistic and summary for this issue:
	
	VFL training consumer
	VFL inference consumer

	
	NWDAF as server
	AF as server
	NWDAF as server
	AF as server

	KDDI
	NWDAF 
	AF
	NF(PCF)
	AF

	Lenovo
	AnLF and AF
	AnLF and AF

	OPPO
	No consumer or VFL server
	AnLF
	AnLF

	HW
	
	
	NWDAF or AF

	CTC
	AnLF or AF
	NF or AF 

	Vivo
	AnLF
	AnLF
	NF or AnLF
	AnLF

	ETRI
	VFL server
	NF
	AF

	DCM
	AnLF for model
	NF for analytics

	CATT
	AnLF for model
	NF for analytics

	Samsung
	AnLF for model
	NF
	AF-AnLF-NF

	Ericsson
	AF or NWDAF
	any NF


Way forward for this issue: it is more converged that the AnLF can request/subscribe ML model from VFL server, which will trigger VFL training process between VFL server and VFL client(s).
But it is not very clear whether and who will be the consumer requesting/subscribing VFL inference result from VFL server, especially when AF is the VFL server, further discussion is still needed.
Issue 2.7: Can consumer obtain inference output from an AF acting as VFL server?

Statistic and summary for this issue:
	Company
	Support or not

	KDDI
	N

	Lenovo 
	Y (if AF support a 3GPP specific analytic ID)

	OPPO
	Y

	HW
	Y (consumer is NWDAF or AF)

	Vivo
	Y

	ETRI
	Y

	DCM
	N

	CATT
	N

	Samsung
	Y

	Ericsson
	Y

	Nokia
	N, outside 3GPP scope.

	CMCC
	Y


Way forward for this issue: Discussion has not converged now, but more supports than disagreements, further discussion is still needed
Issue 2.8: For P#2.3, Whether the VFL server and/or VFL active participant selection is needed or not?

Statistic and summary for this issue:
	Company 
	Support or not 

	Lenovo 
	Y (if AF is not a VFL server/active participant)

	OPPO
	N

	LG
	Y

	HW
	Y (the VFL process may be initiated by VFL client,)

	vivo
	N

	DCM
	N

	CATT
	Y

	Samsung
	N for VFL server, but Y for VFL active participant

	Ericsson
	suggest to focus on the solutions

	Nokia
	Open?

	CMCC
	Open


Way forward for this issue: Discussion has not converged now, further discussion is still needed
Issue 2.9: Whether the feature profile needs to be introduced to perform the feature alignment?

Statistic and summary for this issue:
	Company
	Views

	Lenovo 
	support

	OPPO
	support

	HW
	open

	CTC
	Support.

	vivo
	open

	ETRI
	Yes, but further discussion

	DCM
	Leave to implementation

	CATT
	No

	Ericsson
	No

	Nokia
	Need discussion

	CMCC
	open


Way forward for this issue: further discussion is still needed.

2.3
KI#3: NWDAF-assisted policy control and QoS enhancement
2.3.1 Analysis and summary table of NWM discussion (1st round)
	
	P#3.1
	P#3.1.1
	P#3.1.2
	P#3.1.3
	P#3.2
	P#3.3
	P#3.4
	P#3.4.1
	P#3.4.2

	CATT
	Supports
	Needs further clarification
	Not considered
	OK
	premature
	Needs further discussion
	Needs further discussion
	Needs further discussion
	Needs further discussion

	ETRI
	
	Supports
	Supports
needs further discussion for predicted goals
	
	
	OK
	
	
	

	QC
	 Not agree; 
should enhance existing analytics and the AnLF function to support recommendation.
	
	
	
	
	

	Oppo
	Not support
	
	
	
	not agree 
	Support


	
	
	

	HW
	
	Better to define new Logical Function
	OK
	OK
	Not agree to enhance PCF with AI
	joint PCC determination, needs more discussion;
Consider NWDAF to provide QoS flow level prediction
	Concern 
	
	

	MTK
	
	
	
	
	
	
	Supports
	
	

	Motorola
	Supports
	
	
	
	Not ready for conclusions
	Not supports
	Supports
	
	

	Samsung
	OK with concept
	New service should couple with New logic function
	OK with concept.
	Clarify PCF makes the final decision
	Out of scope
	
	Need more clarification
	
	

	Nokia
	No new logical function or a new service
	
	
	not OK
	Not clear about NWDAF as Interpreter
	Partially OK
Joint PCC Determination needs discussion
	Not OK
	
	

	DOCOMO
	Acceptable, if clarify NWDAF does not need to be aware of PCF internal logic
	Need discussion
	Need discussion
	Not needed
	Need clarification
	Partially acceptable
	Still under discussion
	
	

	CMCC
	Support
	
	
	
	OK
	
	
	
	

	InterDigital
	
	
	
	
	
	Support
	
	
	

	Ericsson
	Not to be adopted
	
	
	
	OK
	Not to be adopted
	Not to be adopted
	
	


2.3.1a Analysis and summary table of NWM discussion (2st round)

	　
	P#3.1
	P#3.1.1
	P#3.1.2
	P#3.1.3
	P#3.2
	P#3.3
	P#3.4
	P#3.4.1
	P#3.4.2

	vivo
	OK
	　
	　
	　
	　
	　
	　
	　
	　

	Samsung
	rewording: Qos recommendation -> candidate QoS parameters 
	　
	　
	　
	　
	　
	　
	　
	　

	Nokia
	NOK
	NOK
	　
	　
	NOK
	　
	NOK
	　
	　

	Ericsson
	recommendation -> optimal candidate
	　
	　
	　
	　
	　
	　
	　
	　

	QC
	not agree with any principles in the interim principles in clause 2.3.1.2.


	　
	P#3.5
	P#3.6
	P#3.7
	P#3.8
	P#3.9
	P#3.10

	Samsung
	partially ok
	not clear
	support
	support
	out of scope
	more clarification

	Nokia
	　
	　
	NOK
	existing analytics?
	existing analytics?
	acceptable

	Ericsson
	covered by #3.1
	need rewording, not initiate, requested by PCF
	ok
	NOK
	NOK
	OK

	MTK
	not agree
	　
	need clarification
	　
	　
	agree

	Lenovo
	live with two
	OK
	not support
	support
	support
	revise

	HW
	new logical function
	ok
	NOK
	not a principle
	ok
	NOK

	CATT
	support
	　
	　
	　
	　
	　

	DCM
	　
	ok
	ok
	　
	　
	ok

	QC
	not agree with any principles in the interim principles in clause 2.3.1.2.


2.3.2
Candidate principles for KI#3 

2.3.2.1 Consolidated principles:
P#3.1: NWDAF provides QoS parameter recommendation without awareness of PCF internal logic. 
2.3.2.2 Interim principles with less supports

P#3.1.1: A new service should be defined for PCF to request/subscribe to NWDAF for QoS parameter recommendation, its input parameters include: Recommendation ID = QoS recommendation, Recommendation Filter Information, Target of Recommendation Reporting, Optimization goals, etc.  
P#3.1.2: One or multiple set of recommended QoS parameter combinations can be provided with priorities and corresponding predicted goals from the NWDAF to the PCF. 

P#3.1.3: The NWDAF sends to the PCF the generated QoS policy, which is further provisioned by the PCF to the SMF. The SMF interacts with the NG-RAN, UPF and UE for policy enforcements. The PCF may modify the generated QoS policy before provisioning it to the SMF 

P#3.2: RL based method e.g. PCF as RL Agent and NWDAF as Interpreter to be supported, and s based on the internal implementation. 
P#3.3:  NWDAF provides duration and number of usages of QoS Flow or performance feedback information to PCF for QoS Determination. 
P#3.4: NWDAF provides PDU Set assistance e.g. to AF or SMF/ PCF subscribing to existing NWDAF Analytics IDs to derive XRM Application-Specific Expected UE Behaviour parameters. 
2.3.2.3 Additional principles raised in the 1st round NWM discussion

P#3.5: Enhance the existing analytics and the AnLF function to support recommendation. 

P#3.6: NWDAF decides to initiate evaluation for QoS recommendation based on a request from PCF. 

P#3.7: The PCF may require the multiple enhanced analytics ID(s) to determine or modify QoS. 

P#3.8: NWDAF can also provide QoS flow level prediction, informing PCF that network may create some QoS flows according to the AF request in the future, so that PCF may create such QoS flow in advance, though the QoS parameters used in the QoS flow may not be the optimum. 
P#3.9: NWDAF to provide background transfer policies recommendations. 
P#3.10: In any solution the calculation of recommendations/optimizations should always be in the PCF, which is the NF in best position to understand QoS implications in the NW, and the different allowed combinations of QoS parameters. 
2.3.2.4 Way forward for principles
Observation 1: Some companies are not ok with P#3.1 because of the wording, e.g. recommendation.

Way forward 1: Rewording P#3.1: e.g. Qos recommendation -> candidate QoS parameters.
Observation 2: There is no objection for P#3.3.

Way forward 2: Considering P#3.3 as a consolidated principle.
2.3.3
Essential issues to be further discussed for KI#3:

Issue #3.1: For P#3.1.1, whether a new logical function and a new service should be defined? Or enhance the existing analytics ID? 

Statistic and summary for Issue #3.1:

	Company 
	New service
	New logical function

	Lenovo
	Y
	Y

	ZTE
	Y
	Y

	QC
	N
	N

	HW
	Y
	Y

	vivo
	Open
	N

	CATT
	Y
	Y

	DCM
	Open
	N

	Samsung
	Open
	Open

	Ericsson
	?
	N

	InterDigital
	Y
	N


Observation: Half companies are not OK with new logical function.

Way forward: Not converged so far and more discussion needed.
Issue #3.2: For P#3.3, whether the “Joint PCC Determination” is needed for QoS Determination? 

Statistic and summary for Issue #3.2:

	Company
	Views 

	Lenovo
	No

	ICS
	Support

	HW
	Need more clarification

	vivo
	open

	CATT
	Could use multiple analytics ID

	DCM
	Could use multiple analytics ID

	Samsung
	Could use enhanced existing analytics

	Ericsson
	Existing analytics could be used 

	InterDigital
	Could use multiple analytics ID


Observation: most companies think the “Joint PCC Determination” could be replaced by enhancing existing analytics.
Way forward: enhancing existing analytics. 
Issue #3.3:P#3.2, Is it needed to define the AI capability (RL) for the PCF in R19？
Statistic and summary for Issue #3.3:

	Company
	Views 

	Lenovo
	No

	ZTE
	Postpone to R20

	QC
	No need

	HW
	No need

	vivo
	have interest

	CATT
	No

	DCM
	Not sure

	Samsung
	Out of scope

	Ericsson
	OK


Observation: most companies are not OK with the AI capability for PCF.
Way forward: Not converged so far and more discussion needed
Issue #3.4: Whether and how AF or PCF can derive XRM based parameters from existing analytics? or in the scope of XRM study?

Statistic and summary for Issue #3.4:

	Company
	Views 

	MTK
	Clarify it is for UC#2

	Lenovo
	Support MTK

	QC
	Out of scope

	HW
	Out of scope 

	vivo
	Open

	CATT
	Ok

	DCM
	Postpone to R20

	Samsung
	Open

	Ericsson
	Not clear, maybe out of scope


Observation: Some companies think this Issues related study is out of scope. 
Way forward: Not converged so far and more discussion needed.
2.4
KI#4: NWDAF enhancements to support network abnormal behaviours (i.e. signalling storm) mitigation and prevention 
2.4.1 Analysis and summary table on NWM discussion (1st round)
	
	P#4.1
	P#4.2
	P#4.2.1
	P#4.2.2
	P#4.2.3
	P#4.3
	P#4.4
	P#4.4.1
	P#4.4.2

	CATT
	
	needs clarifications to reduce the quantity of signalling
	
	
	
	
	
	
	

	SKT
	A new Analytics ID need to be defined
	
	More Details
	UE and NF-related state transition and timer information of individual UE(s)/NF(s)
	UE and NF-related state transition and timer information of individual UE(s)/NF(s)
	split “statistics” and "prediction"
	Abnormality ID to recommend actions of NFs

More details on UE and NF configuration
	
	

	vivo
	support
	OK, Input is accurate to detect abnormal UEs
	OK, Input is accurate to detect abnormal UEs
	OK, Input is accurate to detect abnormal UEs
	OK, Input is accurate to detect abnormal UEs
	support
	OK, refer to table 6.35.2.4-1
	
	

	KDDI
	A new analytics ID
	Support
Not limit to OAM data
	Support
Not limit to OAM data
	Support
Not limit to OAM data
	Support
Not limit to OAM data
	Support
Not limit to OAM data
	
	
	

	QC
	
	
	
	
	disagree, needs clarification
	
	disagree, it is not clear why need to standardize 5GC action
	
	

	OPPO
	Don’t mention reason
	OK, list some detailed data, e.g. OAM data
	OK, list some detailed data, e.g. OAM data
	OK, list some detailed data, e.g. OAM data
	OK, list some detailed data, e.g. OAM data
	support
	be covered by input and output, no need to mention use case
	
	

	Huawei
	OK
	OK, no need for UE related data
	OK
	OK
	NOK, UE related data is not necessary if it is about individual UE
	Discuss intention.
clarify abnormaly ID
UE list not need
	OK with 4.4.1
	OK
	Give example, no specify NF action

	CTCC
	
	support
	support
	support
	support , timer information of specific UE(s) should be collected
	
	
	Support
specific UE -> specific UE(s)
	

	Motorola
	OK, not just cover UE case
	OK, should be flexible to multiple signaling storm
	OK, should be flexible to multiple signaling storm
	OK, should be flexible to multiple signaling storm
	OK, should be flexible to multiple signaling storm
	OK
	should consider more scenarios
	
	

	Samsung
	NF abnormal signaling -> abnormal NF signaling
	OK with 3 categories, good to reflect the relationship between the NWDAF inputs and the potential outputs
	need clarification

	need clarification , include NF state changes
	need clarification, UE related data -> UE behaviour related data
	be more generic
abnormality ID -> potential cause of network abnormal behaviour
associated information needs to be discussed.
	control of a specific NF or UE will be not important, may be merged in 4.1
	
	

	Ericsson
	only prediction, detection is not needed since it is already existing in NFs
	don’t agree to specify in normative phase

	aggregated data is available in OAM, whether can be collected needs to be addressed. NF signaling data per UE is suitable to be collected
	static UE context such as timers and per UE signaling information should be fine.

	don’t agree with UE related data
	leave for normative  
	preventive measures are not for UE level but for NF level
	Don’t agree
	Don’t agree, measures are on NF level and is implementation specifics

	Nokia 
	OK
	generally OK
	need clarification
	OK, input data or analytics result
	OK
	OK, but needs clarification
prefer separate two use cases
	
	need more details
	need more details

	TNO
	OK
	OK
	OK
	needs clarification
	OK
	OK
	OK
	OK
	should not be limited to only NF causing signaling storm

	NTT
	OK, rewording the text
	OK
	OK
	OK
	existing UE related analytics are taken into account
	OK, rewording
	OK, rewording
	OK, rewording
	OK, rewording

	CMCC
	OK
	OK
	OK
	more details
	include timer information
	output include more details
	OK
	
	

	ETRI
	OK
	OK
	OK

input data should include UE/NF procedures as well as statistical information
	OK

input data should include UE/NF procedures as well as statistical information
	OK

UE behavior related to handover and paging (e.g., accessibility and mobility information) can be significant factors 

	OK

"more IEs" should be clarified further in the study phase
	
	
	OK

Existing specifications controllable through NWDAF include congestion control (e.g.,MM, SM backoff timer) and location control (e.g., T3512).



2.4.1a Analysis and summary table on NWM discussion (2st round)
	
	consolidated principle
	Additional principles
	Interim principle with less supports
	Essential issues

	
	4.1
	4.2
	4.3
	4.1a
	4.2.4
	4.3a
	4.2.3
	4.4
	4.4.1
	4.4.2
	4.1
	4.2
	4.3
	4.4

	CATT
	Rewording "and also providing assistance" -> "as assistance"
	
	
	
	
	
	
	
	
	
	
	Don't see much difference between sigalling storm detection and prediction
	
	

	SKT
	4.1 support
	P4.2: Support, based on e.g., approved #35, #39 and certain specifics from #36, #37, #38
	P4.3: Support, based on e.g., approved #35, #39 and certain specifics from #36, #37, #38
	P#4.1a: Support. It should include, e.g., Analytics Filters.
	
	
	
	P#4.4: Support, based on e.g., approved #35, #39 and certain specifics from #36, #37, #38. Note that normal UE(s) will shouldn’t be impacted.
	
	
	Issue#4.1, Yes, the approved baseline per UE Session procedure level from #35, #39, and some more specifics from #36, #37 and #38 and also consideration of the existing OAM/MDAF (per NF-level)
	Issue#4.2, Yes, NWDAF can do the output analysis “detect(=statistics)” and “predict(=prediction)”
	
	

	vivo
	
	
	
	4.1a support
	P#4.2.4, principle is OK as retrieval of data from OAM has been supported since R16.
	
	support
For 4.2.3, the normal UEs shall not be impacted.
In order to reduce signaling overhead, offline bulk data report (clasue 6.2.6.1 in 23288) can be used.
	
	
	
	Issue  #4.1: General principle is preferred regardless of specific solutions, however, if there is majority support, we prefer solution 35 and 39 as baseline.
	Issue #4.2: yes.
	Issue #4.3: current use cases only support massive number of UEs and/or NFs abnormal signaling.
	Issue #4.4: Yes, it is important that mitigation and prevention actions are accurate in handling abnormal UEs without impacting normal UEs.

	OPPO
	
	
	
	
	4.2.4 support
	
	support P#4.2.3 
	
	support P#4.4.1
	
	
	
	
	

	Huawei
	
	4.2.1 and 4.2.4 UE related data is not necessary
	4.3 clarify potential cause and source entity
	P#4.1a: we can accept it with clarification that the new analytics ID is only used to provide statistics/predictions, the recommendation related output should be provided by new logic function.
	P#4.2.4: ok
	P#4.3a: not ok, it’s not proposed by Huawei, it can be reworded as: add new service/logic function for providing recommendation from NWDAF to service consumer for mitigating and preventing signaling storm.
	
	
	
	
	Issue #4.1: Sol#38 could be used as baseline.
	Issue #4.2: yes
	Issue #4.3: no
	Issue #4.4: need to further clarify what is the UE specific control.

	CTCC
	
	
	4.3 add "predictions and statistics corresponding to the input data"
	For P#4.1a, basically support. it can be reworded as "A new analytics ID will be defined and existing Analytics ID(s) can be enhanced for signaling storm prediction".
	
	
	
	Support P#4.4, including both of P#4.4.1 and P#4.4.2. Maybe the description needes to be somehow reworded.
	Support P#4.4, including both of P#4.4.1 and P#4.4.2.
	Support P#4.4, including both of P#4.4.1 and P#4.4.2.
	Issue #4.1: Multiple solutions have some overlap, general principle is better, no need to use a specific solution.
	
	
	Issue #4.4: Yes, massive UE accessing is a very common cause of signalling storm, it is necessary to control the UEs, especially the IoT users, when and whether to access the network to avoid simultaneous large-scale signaling.

	Lenovo
	
	
	
	4.1a support, rewording: A new analytics ID will be defined for signaling storm prediction. The new analytic ID includes analytics filters to describe the signalling storm scenario
	4.2.4 support
	
	
	
	
	
	Issue #4.1 Solutions 35, 38, 39 can be used as a baseline
	Issue #4.2. Yes NWDAF detects signalling storm based on predictions
	Issue #4.3 NF malfunction which can be a cause of abnormal signalling.
	Issue #4.4 UE-specific control should apply only to UEs with abnormal behaviour but such solution does not solve all scenarios.

	Samsung
	
	
	
	P#4.1a: OK to have a new analytics ID.
	P#4.2.4: it is Ok to include relevant MDAF data, if it is existing.
	P#4.3a: not clear. The recommendation of signalling storm is not in the KI description. For the additional information provided by the analytics, we share similar views as China Mobile, the optimised UE back off time can be provided.
	P#4.2.3: we are open
	Support P#4.4, including P#4.4.1 and P#4.4.2.
	Support P#4.4, including P#4.4.1 and P#4.4.2.
	Support P#4.4, including P#4.4.1 and P#4.4.2.
	Issue #4.1: per chair guidance, the conclusion should be based on principles rather than specific solutions. We think the current principles for KI#4 are in good shape. 
	Issue #4.2: yes. 
	Issue #4.3:  No. 
	Issue #4.4: need more clarification on ‘UE specific control’, e.g. whether it means to optimise the back-off time, bar the access, or other control.

	Ericsson
	4.1. Rewording NWDAF supports assistance to signaling storm prevention by providing predictions on signaling storm
	P#4.2 It is not OK to leave too much for normative and open up for adding new specific data. Suggest rephrasing to: 
The details of input data (including source and detailed data description) may be specified in normative work 
P#4.2.2: It is not clear if any new exposure or new information from OAM is needed. The principle shall additionally state that no new exposure is needed from the NFs. 
	P#4.3: Suggest to remove “The more IEs are to be specified in normative work”   
	P#4.1a: This can be included. 
	P#4.2.4: This can be included. 
	P#4.3a: Not to be included. It is not understood how such a solution works. 
	P#4.2.3: If this is referring to UE related Analytics and its data, we require removing the e.g. inside the brackets, so we do not come up with new data in normative. 
	P#4.4 It is unclear what is meant by the principle, which differs much from the previous principle. And mitigation is not preferred as stated before. This principle needs re-wording. To make it clear we suggest a short concise sentence as below: 
The prevention actions are done inside of NFs. 
	P#4.4.1: How an NF performs mitigation and preventive actions is implementation specifics, and shall not be specified. So rewording to as below is suggested: 

It is NF implementation and configuration whether an NF performs per UE, group of UEs or per NF level prevention. 
	P#4.4.2: Se P#4.4.1 
	
	Issue#4.2: Not OK  
	Issue#4.3: None, since it would go outside the KI. 
	Issue#4.4: In general, this is not deemed beneficial and is implementation specific. In the proposed solutions it has been seen that an NF e.g., AMF could start actions to prevent signaling storm. 

	Nokia 
	
	P.4.2.2: NOK. Still unclear what NF state transitions are and what UE timer information and NF vtimer
information is. How is UE load defined? Considering NF load is OK
	P4.3 NOK. Terminology “target NF suffering signalling storm” and “source entity causing signalling
storm” is still unclear. OK to identify “the NF causing a signaling storm”. For UEs causing a signalling
storm more discussions is required if individual UEs can be identified or ownly group IDs are meaningful.
Are target NF who will suffer signaling storm meant to be “additional NFs predicted to be impacted by the
signalling storm”? Also some other linguistics, better “more IEs contained in the output analyticy may be
determined in normative work”.
	P.4.1a: OK to have new analyticis IDs, but it should be considered to have one for NF abnormal behavior and one for UE signalling storm.
	P.2.4.2: NOK. Terminology issues: can we really say that the NWDAF uses output data of some analytics as input data for other analytics. But OK to consider input of those analytics also for the new analytics.
	P.4.3a: NOK. Mitigation actions are to be decided by NF consumer
	
	4.4 more details on mitigation and prevention. But OK to defer that to the normative phase.
Suggested additional principle:
Possible actions of analytics consumers for the mitigation and prevention of signalling storms will be described in the normative phase.
	
	
	
	
	
	

	NTT
	
	
	
	P#4.1a: Support with the following NOTE:

NOTE: The consumers of the analytics ID and the parameters of the analytics request/subscribe (determined by the consumer) are to be specified in normative work.
	P#4.2.4: Support 
	
	P#4.2.3: Support
	P#4.4: Support 
	
	
	Issue #4.1: We prefer to conclude the main principles in this stage.
	Issue #4.2: By proper setting of "Reporting Thresholds" and "Analytics target period", the NWDAF can provide detection of signalling storm.
	Issue #4.3: In this release, we prefer only the "massive UEs" and "abnormal signalling" cases
	Issue #4.4: We do NOT support. 

	CMCC
	
	
	
	
	
	For P#4.3a, the output analytics may include the interface threshold of the 5GC NFs, suggested time range for UE backoff timer.
	
	
	
	
	Issue #4.1: Sol#35 could be used as baseline.
	
	
	

	ETRI
	P#4.1 - Support
	P#4.2 - Support.
	
	Support P#4.1a.
	Mostly Support: P#4.2.4: Prioritize discussions on solutions based on NWDAF, with potential later extension to MDAF.
	
	P#4.2.3 - Support. It is necessary to analyze signals (i.e., UE behaviors) caused by handovers, paging, etc.
	
	P#4.4.1 - Group control for UEs may be required in relation to forecasting services for signaling storms in specific preferred areas.
	P#4.4.2 - Existing Network Functions (NF) and related features might not fall within the scope of NWDAF. Discussions should primarily focus on the inherent functions of NWDAF.
	Issue  #4.1 - The existing congestion control mechanisms, such as MM and SM back off timers, UE reachability timers (referenced in TS 23.501), which are included in the majority of solutions, can adequately serve as a foundational conclusion.
	Issue  #4.2 - NWDAF could support or assist in the detection of signaling storms. Consumers of NWDAF may utilize it to detect signaling storms.
	Issue  #4.3 - Factors such as UE handovers, paging, and reachability (involving gNodeB, LMF), along with specific regional Areas of Interest (AoI), are considered.
	Issue  #4.4 - Clarification is needed regarding specific UE control. In the KI#4 NB-IoT use case scenario, heterogeneous UEs developed by various vendors, adhering to common standards, can aid in predicting and preventing signaling storms through specific UE control.


2.4.2
Candidate principles for KI#4 

2.4.2.1 Consolidated principles:

P#4.1: NWDAF supports signalling storm prediction, and also providing assistance to signalling storm mitigation and prevention due to massive number of UEs and/or NFs abnormal signaling. (13 companies support, 1 company disagree.)

P#4.2: The details of input data (e.g. source, specific data, and data description) are to be specified in normative work. (14 companies support, 1 company disagree.)

P#4.2.1: The input data may include NF signaling data which may contain signaling exchange information related to a particular UE or session procedure. (11 companies support)

P#4.2.2: The input data may include NF context information which may contain state transition, load and timer information of individual UE(s)/NF(s). (13companies support, 1 company disagree)

P#4.3: The output analytics may include: 1) target NF who will suffer signaling storm, 2) potential cause of the signaling storm, 3) source entity who cause the signaling storm, 4) confidence level of the prediction. The more IEs are to be specified in normative work. (12 companies support, 1 company disagree)

2.4.2.2 Interim principle with less supports:

P#4.2.3: The input data may include UE behaviour related data which may contain output of existing UE related analytics (e.g. as defined in clause 6.7 in TS 23.288). (11 companies support, 3 companies disagree)

P#4.4: The mitigation and prevention actions are based on output analytics, and is depicted as an example for NF consumer, the final actions are based on operator’s configuration. (9 companies support, 3 companies disagree)

P#4.4.1: The mitigation and prevention action may include UE-related control for specific UE(s) or a group of UEs. (9 companies support, 3 companies disagree)

P#4.4.2: The mitigation and prevention action may include NF-related control. (8 companies agree, 3 companies disagree)
2.4.2.3 Additional principles raised in 1st round NWM discussion

P#4.1a: A new analytics ID will be defined for signaling storm prediction (SKT, KDDI, NTT).
P#4.2.4: The input data may include MDAF data which may contain output of existing 5GC Control Plane congestion analysis and/or aggregated data (OPPO, Motorola).

P#4.3a: The output analytics may include: NWDAF-delivered recommendations for signalling storm handling on top of predictions (Huawei, OPPO).

2.4.3
Essential issues for KI#4 

Issue 1: Do you think any solutions in TR 23.700-84 can be used as baseline of the KI#4 conclusion?

	SKT
	Prefer 35 and 39

	vivo
	Prefer general principle, but OK with 35 and 39

	HW
	Prefer 38

	CTCC
	Prefer general principle

	Lenovo
	OK with 35, 38 and 39

	Samsung
	Prefer general principle

	DCM
	Prefer general principle

	CATT
	N

	Samsung
	Y

	China Mobile
	35

	ETRI
	Not clear


Way forward: use general principle, company could use 35 as baseline.
Issue 2: Whether NWDAF also perform detection of signaling storm?

	CATT
	Yes

	SKT
	Yes

	Vivo
	Yes

	HW
	Yes

	Lenovo
	Yes

	Samsung
	Yes

	Ericsson
	No

	DCM
	Yes

	ETRI
	Yes


Way forward: NWDAF also perform detection since only 1 company objects.
Issue 3: What additional potential cause of the signaling storm (except for massive number of UEs and/or NFs abnormal signaling) do you expected to be specified?

	Vivo
	No

	HW
	No

	Lenovo
	Yes, NF malfunction

	Samsung
	No

	Ericsson
	No

	DCM
	No

	ETRI
	Not clear


Way forward: In this release, only focus on massive number of UEs and/or NFs abnormal signaling use cases.
Issue 4: Whether UE specific control is benefit for signaling storm prediction and prevention caused by massive number of UEs abnormal signaling?

	Vivo
	Yes

	HW
	Need clarification

	CTCC
	Yes

	Lenovo
	Yes, but need to consider more scenario

	Ericsson
	No, implementation specific

	DCM
	No

	ETRI
	Need clarification


Way forward: the question is not clear, may need further discussion.
2.4.4
Proposed Way forward for KI#4:
Regarding to analytics (P4.1, P4.1a):

1. New analytics is needed, whether two new analytics ID or one analytics ID with filter will be discussed in normative phase.

2. Prediction is needed, whether detection is needed will be discussed n normative phase.
Regarding to input data (P4.2, P4.2.1, P4.2.2, P4.2.3, P4.2.4):

1. Per-UE group (not per-UE) data collection is acceptable.

2. MDAS data collection is acceptable.

3. Bulked data report is used to reduce signaling overhead.

Regarding to output analytics(P4.3):
1. Per-group of UE or NF can be source entities.
2. Whether new IEs are needed will depend on discussion in normative phase.

Regarding to recommendation(P4.3a):

1. It will be based on conclusion of key issue #3.
Regarding to mitigation and prevention (P4.4, P4.4.1, P4.4.2):

1. An example table on how NF performs mitigation and prevention can be , but the final action will depend on NF implementation.
