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Abstract of the contribution: This contribution is intended to collect feedback on architectural principles for KI#1 for FS_AIMLsys. 
Background
The intent of this paper is to collect companies’ views on the architectural principles for KI#1 for the FS_AIMLsys. 
The target milestone for the Moderated Discussions: 
1. July 22nd (Fri.) EOB PST - Cutoff date for “NEW” architecture principle proposal – 
1. July 27th (Wed.) EOB PST - Moderator to POST the consolidated views on the architecture principles
1. Aug. 3rd (Wed.) EOB PST - Cutoff date for EVALUATION COMMENTs against the consolidated architecture principles
Discussions

	Key Issue#1 - Monitoring of network resource utilization for support of Application AI/ML operations

	Architecture Principles / Companies
	Descriptions / Justifications
	Supporting Status

	Principle #1: Minimize signalling overheads for 5GS assistance for the AF to monitor the Application AI/ML operation utilization on 5G network resources.  

	The amount of signalling overheads shall be minimized when leveraging the 5GS assistance to monitor the Application AI/ML operation utilization on 5G network resources for the given AF.
	This principle does not have too much support with only two companies agreeing and one disagreeing. Companies’ views suggest the principle might be more easily agreed in the General category.

	Apple
	“Minimizing overhead” is a nice guideline, but does not seem to be a concrete architecture principle. 
	Disagree

	CATT
	
	Agree

	Huawei
	It is the principle that always correct. Do we really need to specify it in architecture principle?
	Neutral

	Lenovo
	It shall be considered as a general principle, not only for KI#1 
	Neutral

	OPPO
	OPPO supports this AP 
	Agree

	Samsung
	This principle is generic and applies to the rest of 5GS features.
	Neutral

	Principle #2: Maximize reuse of existing 5GS mechanisms with extensions, if needed, to assist AF to monitor the 5G network resource utilization. 
	Existing 5GC network resource monitoring mechanisms shall be reused as much as possible and be extended, if needed, to assist the AF for the Application AI/ML operation.   
	This principle seems to be agreeable

	Apple
	
	Agree

	CATT
	
	Agree

	Huawei
	It is the principle that always correct. Do we really need to specify it in architecture principle?
	Neutral

	Lenovo
	It shall be considered as a general principle, not only for KI#1
	Neutral

	OPPO
	OPPO supports this AP 
	Agree

	Samsung
	Existing 5GS monitoring mechanisms should be used when available.
	Agree

	Principle #3: Support aggregated bit rate monitoring to assist AF to conduct to the Application AI/ML operation according to the SLA 

	5GC shall be able to support the network resource monitoring to assist the Application AI/ML operation in order to ensure the SLA between the Application provider and the 5G operator can be met for the aggregated bit rate when the AF conducts the Application AI/ML operation. 
	This principle seems to be agreeable

	Apple
	
	Agree

	CATT
	
	Agree

	Huawei
	
	Agree

	Lenovo
	
	Neutral

	OPPO
	OPPO supports this AP
	Agree

	Samsung
	
	Neutral

	Principle #4: Support QoS monitoring for AI/ML-based services triggered by AF to assist AF to conduct to the application AI/ML operation according to the SLA
	An AF may request QoS monitoring capabilities from the network for AI/ML-based services. This can be done by re-using the procedures in in clauses 4.15.16.6, 4.16.5 and 4.4.2.2 of TS 23.502 to assist the application AI/ML operation.
	All companies agree to this principle, although it should be made clear what enhancements are needed in the referred procedures in TS 23.502.

	Apple
	
	Agree

	CATT
	
	Agree

	Huawei
	
	Agree

	Lenovo
	
	Agree

	OPPO
	OPPO supports this AP, however, more further optimization of those reference procedures are needed. 
	Agree (with condition)

	Samsung
	In alignment with Principle #2
	Agree

	Principle #5: Support for AF resource utilization request from NWDAF, PCF, SMF
	AF can request the network resource utilization related information from NWDAF, PCF and SMF. The specific exposure data from 5GC to AF need further evaluation.
	This principle is controversial and requires further clarifications and discussion

	Apple
	Not sure if AF needs to be aware of which NF is producing the information.
	Disagree

	Huawei
	
	Agree

	Lenovo
	
	Neutral

	OPPO
	OPPO needs further clarifications of this AP on what kind of resources that AF is requesting for the 5GC to monitor?  The current description of the AP is unclear. 
	TBD

	Samsung
	It is unclear what network resources the principle is referring to: is it physical/virtual resources such as storage/computation resources or something else?
	Needs further clarification

	Principle #6: New monitoring parameters available at AF
	The AF may monitor additional parameters not currently supported such as session inactivity time or certain NWDAF analytics
	This principle seems to require more details to be agreeable, including which specific parameters are to be monitored and/or specific solutions.

	Huawei
	What new parameters the AF may monitor should be specified in the architectural principles.
	Neutral

	Lenovo
	Awareness of UE UL/DL data rate at AI/ML application server is beneficial for it to make decision on AI/ML operation. AF shall keep monitoring the supported UE UL/DL data rate.
	Agree

	OPPO
	This AP is too generic and open ended.   Certainly, there will be new monitoring parameter introduced by this study, however, each of the new parameters should be justifiable.  For example, the purpose to monitor the session inactivity time is unclear.  Hence, more clarification is needed for this AP. 
	TBD

	Samsung
	The optimization of AI/ML applications over the 5GS require monitoring of new parameters not previously available at the AF. The reason why new parameters are needed 
	Agree, refer to specific parameters/solutions (e.g. Sol#1)

	Principle #7: Both the network and the AF have the need to monitor usage of network resources for AI/ML training traffic
	The AF needs to monitor availability of network resources to assist the application in training of its AI/ML algorithms.
The network operator needs the monitoring of the network usage to ensure there is a balance between the actual service related traffic and the AI/ML training traffic.
	The second part of the principle (i.e. AF monitoring) seems agreeable by all companies. One company disagrees with the network monitoring resources for AI/ML training traffic.

	Apple
	The visibility should be conditional to the SLA with the Application provider
	Neutral

	Huawei
	
	Agree

	Lenovo
	
	Agree

	OPPO
	The first part of this AP is outside the scope of this study.  
OPPO supports only the second part of this AP.  
	Agree (only the 2nd part of this AP).

	Samsung
	In alignment with Principle #6, plus network monitoring mechanisms with traffic differentiation for AI/ML applications are required
	Agree

	Principle #8: Control plane resource usage monitoring is also required, in addition, to the user plane. 
	The network must monitor the resource usage of the control plane to avoid signalling storms. 
	This principle does not seem agreeable with two companies disagreeing, further discussion may be needed.

	Apple
	Not sure if existing mechanisms are not sufficient?
	Neutral

	Huawei
	We already had plenty of congestion control mechanisms on AMF, SMF, what is new here?
	Disagree

	Lenovo
	The existing congestion control scheme shall be reused
	Disagree

	OPPO
	It is unclear what is the control plane resource.  If the control plane resource usage is referring to the signalling, then OPPO supports this AP.  
	Agree (with clarification). 

	Samsung
	In alignment with Principle #7
	Agree

	Summary of Architectural Principles for KI#1
	Seemingly agreeable principles: #2, #3, #4, second part of #7
Principle #1 can be considered as general architecture principle
Principle #6 requires further details
[bookmark: _GoBack]Principles #5, first part of #7, and #8 are controversial and require further discussion



Moderator’s Proposed Way Forward
Multi-company evaluation and interim conclusion proposals for KI#1 architectural principles should be submitted to SA2#152E. Following are the moderator’s suggestions for both proposals:
Evaluation proposal:
- 	Include a coherent summary of companies’ views for principles: #2, #3, #4, #6, second part of #7, adding EN(s) if/where necessary.
- 	Specific solutions or aspects thereof can be referred to within the text when the relation with the architecture principle is clear.
- 	Initially include both positive and negative evaluation aspects raised by companies on Principles #5, first part of #7, and #8.
Interim conclusion proposal:
- 	Include architecture principles #2, #3, #4, first part of #7 as initial basis for normative work, adding EN(s) indicating the incompleteness of the conclusion.
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