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Abstract of the contribution: This contribution is to proposed conclusions for the general architecture principles 
Discussions
During the last SA2#152E meeting, we have good progress to discuss the general architecture principles (APs) for FS_AIMLsys study.   However, we have several outstanding APs could not reach agreement.  The intent of this PCR is to present the technical considerations and to provide the justifications on the proposed conclusions on the outstanding Principles.   
	Principle #2: The 5GC need not be aware of the application AI/ML operation type.
Editor's note:	It is FFS on whether 5GC needs to be explicitly aware of the application AI/ML operation type.
NOTE 6:	The examples of the Application AI/ML Operation Type can be referred to the TS 22.261 [2], clause 6.40.1.

	Discussions: 
The application AI/ML operation types referred by Principle#2 as described in TS 22.261 are: 
· AI/ML operation splitting between AI/ML endpoints
· AI/ML model/data distribution and sharing over 5G system
· Distributed/Federated Learning over 5G system
It is understandable for those who support this AP based on the considerations that 5GC should be agnostic to the application layer operation status which includes the application AI/ML operation types.  However, when referring to the TS 22.261, clause 6.40, which specifies the stage-1 requirements for this study, it states the following: 
Subject to user consent, operator policy and regulatory constraints, the 5G system shall be able to support a mechanism to expose monitoring and status information of an AI-ML session to a 3rd party AI/ML application. 
NOTE 2:	Such mechanism is needed for AI/ML application to determine an in-time transfer of AI/ML model.
In order to the 5GC to recognize the user consent, operator policy and regulatory constraints when exposing the monitoring and status information of an AI/ML session to a 3rd party AI/ML application, it seems to be inevitable for the 5GC to be aware of for the application AI/ML operation types.   However, from the architecture integrity point of view, it is important to limit the 5GC’s awareness of the application AI/ML operation type.    

	Observations: 
It is sensible for 5GC to be aware of the application AI/ML operation type in order to recognize the user consent, operator policy and regulatory constraints when exposing the monitoring and status information of an AI/ML session to a 3rd party AI/ML application.  Such awareness should be limited to specific 5GC network operation which assists the exposure of the monitoring and status information of the an AI/ML session to a 3rd party AI/ML application as specified in TS 22.261, clause 6.40.  

	Proposed Conclusions: 
It is proposed to update the Principle#2 as follows: 

Principle #2: The 5GC network operation which realizes the user consent, operator policy and regulatory constraint when exposing the monitoring and status information of an AI/ML session to a 3rd party AI/ML application need notcan be aware of the application AI/ML operation type.
\Editor's note:	It is FFS on whether 5GC needs to be explicitly aware of the application AI/ML operation type.
NOTE 6:	The examples of the Application AI/ML Operation Type can be referred to the TS 22.261 [2], clause 6.40.1.




	Principle #3: UE capability indication (e.g. via PCO) to support specific Application's AI/ML operation type.
Editor's note:	It is FFS on whether there is a need for UE to indicate its capability to 5GC for its ability to support a specific Application AI/ML operation type, if so, at what granularity?

	Discussions:
The capability of the UE to support the specific Application AI/ML operation type is the UE’s application info.  Such info is recognized by the AF for its associated UE’s capability to support the specific application.  Given the decision to select the target UE to support the specific Application AI/ML operation, the AF can coordinate with the 5GC to determine whether the UE is capable of supporting specific Application AI/ML operation type without the need for the UE to indicate its capability to the 5GC.  

	Observations:
Given the AF is aware of the UE’s capability for supporting specific Application AI/ML operation type by communicating with the UE at the application layer and it is AF decision to select the target UE to support specific Application AI/ML operation, it is unnecessary for the UE to indicate its capability to the 5GC. 

	Conclusions:
It is proposed that Architecture Principle#3 is not needed. 
Principle #3: UE capability indication (e.g. via PCO) to support specific Application's AI/ML operation type.
Editor's note:	It is FFS on whether there is a need for UE to indicate its capability to 5GC for its ability to support a specific Application AI/ML operation type, if so, at what granularity?



	Principle#4: Network authorization for UE to support a specific Application's AI/ML operation type.
Editor's note:	It is FFS on whether 5GS needs to authorize and is able to authorize specific UE to participate in a specific application AI/ML operation (e.g. UE may not have the right subscription to consume the network resources to support the operation)?

	Discussions:
The 5GS and not the AF has the knowledge of the UE’s subscription for its entitlement of the consumption of the network resources. In addition, due to the SLA, the 5GS would have the sufficient understanding of the system requirement for the specific Application AI/ML operation.  In order to prevent consuming unnecessary network resources to provide various 5GC assistant operation (e.g. resource monitoring, mobility monitoring, retrieval user consent etc.) for the specific Application AI/ML operation, the 5GC should be able to exclude the UE which does not have the proper subscription to participate in the specific Application AI/ML operation. 

	Observations:
Given the 5GC’s awareness of the UE’s subscription and the system requirements for the specific Application AI/ML operation (dependency of Principle#2), it is reasonable for the 5GC to have the ability to authorize the UE to support specific Application AI/ML operation in advance in order prevent the unnecessary waste of 5GC network resources on monitoring the UE which is not capable to support the specific Application AI/ML operation.     

	Proposed Conclusions:
It is proposed to adopt the Architecture Principle#4 based on the observation described above. 
Principle#4: Network authorization for UE to support a specific Application's AI/ML operation type.




	Principle #5: Based on application logic, it is the application decision whether, how and to which extent request required assistance information from 5GC.
Editor's note:	Principle #5 is not agreeable for normative work.

	Discussions: 
It is unclear for the motivation of this particular AP.  There is no dispute that, it is the application layer decision on what extent to request the 5GC assistance.  However, as the descriptions of the Principle#5 has already been indicated, why would this be needed to be discussed as the AP because there is no opposite requirement to suggest the otherwise.  Hence, there is nothing to preclude the application layer decision which is out of 3GPP scope anyway. 

	Observations: 
Architecture Principle#5 is fully application layer decision and has nothing that requires 5GC involvement on such decision. Therefore, there is no justification for Principle#5. 

	Proposed Conclusions: 
It is proposed to remove Architecture Principle#5 as there is no motivation to define such AP. 
Principle #5: Based on application logic, it is the application decision whether, how and to which extent request required assistance information from 5GC.
Editor's note:	Principle #5 is not agreeable for normative work.



	Principle#6: The support provided by the 5GC for AI/ML-based applications should be carried out without the need of a dedicated NF.
Editor's note:	There's a dependency between Principle #6 and the conclusion on the rest of KIs that may require alignment before normative work can start.
NOTE 7:	The "dedicated NF" as referred here implies a new 5GC NF which is designated to assist Application AI/ML operations.

	Discussions: 
There are few facts to consider for 5GC to assist the Application AI/ML operations: 
(1) It is most likely that the AF will request/subscribe to more than one NF’s assistance from 5GC at one point to assist its Application AI/ML operation.  It is technically inefficient and complex for the AF to explicitly aware for what services and which 5GC NF to request/subscribe the 5GC assistance for its Application AI/ML operation. Hence, a dedicated NF could significantly simplify the communication between the AF and the 5GC to access variety of 5GC services, not to mention that it could significantly simplify the service interfaces between the AF and 5GC. 
(2) For group related Application AI/ML operation such as FL, the AF will request/subscribe to the 5GC for the same information, notifications, reports and actions for multiple UEs. Hence, it would be more efficient to have a dedicated NF that could aggregate the communications between the AF and the 5GC corresponding to multiple UEs which could also reduce the signalling overheads significantly. 
(3) For the assistance information required by the AF from 5GC to assist the AF’s Application AI/ML operation, such info (e.g. UE’s positioning/location info, UE’s QoS parameters/performance info, UE’s consent etc.) may require special handling in 5GC (e.g. converting the 3GPP specific UE’s position/location info (e.g. cell id or TA), UE’s consent for particular Application AI/ML operation etc.).  From architecture design point of view, it is more straightforward and uniform to have the dedicated NF to consolidate the special handling logic rather than spreading the requirements to different 5GC NFs. 
(4) As the system requirement is evolved to support the Application AI/ML operation, it is more streamline and manageable to anchor the system enhancement starting at the anchor NF before impacting other 5GC NF.     


	Observations:
Given all the important and positive considerations as described above, it is highly beneficial to define a dedicated 5GC NF to assist the Application AI/ML operation. 

	Proposed Conclusions: 
It is proposed to define a dedicated 5GC NF to assist the Application AI/ML operation. 
Principle#6: The support provided by the 5GC for AI/ML-based applications should be carried out with the support of a dedicated NF.




	Principle#7: Common approach for assistance to UE selection to support different Application AI/ML operation types (i.e. as defined in TS 22.261, Clause 6.40.1 that includes FL, DL which are also part of the FS_AIML SID scope).
Editor's note:	It is FFS whether the 5GS assistance mechanism for UE selection should be the same for FL and other operation types, when needed.

	Discussions: 
As described in Architecture Principle#7, there are requirements defined in TS 22.261 to support 3 main Application AI/ML operation types.  Each of these Application AI/ML operations would select one or more candidate UEs.  Different Application AI/ML operations may have specific requirements on the candidate UE selection.  Hence, it is possible that, it may not be necessarily to have common approach in 5GC to assist for the candidate UE selection.  However, it is indisputable that there is a need for 5GC to provide the assistance for the candidate UE selection for the three Application AI/ML operations as defined in TS 22.261 and many of the considerations for the candidate UE selection could be very similar.   

	Observations: 
Rather than saying “common approach” for 5GC to assist the UE selection to support different Application AI/ML operation types, it may be more accurate to indicate that it is the design intent to maximize the design principle for 5GC to assist the UE selection to support different Application AI/ML operation types. 

	Conclusions: 
It is possible that, it may not be necessarily to have common approach in 5GC to assist for the candidate UE selection.  However, it is indisputable that there is a need for 5GC to provide the assistance for the candidate UE selection for the three Application AI/ML operations as defined in TS 22.261 and many of the considerations for the candidate UE selection could be very similar.   Hence, it is proposed to reword the Architecture Principle#7 as follows: 
Principle#7: Common approachMaximize the design principle for the assistance to UE selection to support different Application AI/ML operation types (i.e. as defined in TS 22.261, Clause 6.40.1 that includes FL, DL which are also part of the FS_AIML SID scope).
Editor's note:	It is FFS whether the 5GS assistance mechanism for UE selection should be the same for FL and other operation types, when needed.



	Principle #8: Generic 5GS assistance support for the Application AI/ML operation.
Editor's note:	Principle #8 is not agreeable for normative work.

	Discussions: 
It is unclear the actual intent of this Architecture Principle#8 since if same assistance procedures can apply to various Application AI/ML operations, such basic design principle will be applied anyway.  Hence, it is difficult to see any value for this Architecture Principle#8.  

	Observations: 
There is no distinct value proposed by the Architecture Principle#8.    

	Conclusions: 
It is proposed to remove Architecture Principle#8 due to lack of understanding on the driver for this principle. 




	Principle#11: The architecture to support AI/ML-based services should be backward compatible with related 5GS features.
Editor's note:	It is FFS whether 5GS should strive for forward compatibility in its architecture design.

	Discussions: 
The current descriptions of the Architecture Principle#11 is more like a common sense rather than architecture principle.   As for the Editor’s note, it is also like a common sense for designing any solution that is evolvable and therefore forward compatible.   

	Observations: 
Given the current descriptions of the Principle#11 and the associated Editor’s note seem to be more like a common sense than an architecture principle.  It is proposed to remove Principle#11 and its corresponding Editor’s note. 

	Conclusions: 
It is proposed to remove Principle#11 and its corresponding Editor’s note. 




	Principle #13: The architecture/procedure to support AI/ML-based services and applications should reduce unnecessary signalling in the mobile network and/or between 5GC and AF. The principle should also apply for 5GS assistance to the AF monitoring of the application AI/ML operation utilization of network resources.
Editor's note:	It is FFS whether a quantifiable mechanism can be defined.

	Discussions: 
The Editor’s note for Architecture Principle#13 suggested that the given principle is not quantifiable. This PCR would argue that, it is not difficult to quantify the signalling overheads when comparing different solutions for the same objective.  For example, when AF subscribes to 5GC for a performance report for 10 UEs, if one solution sends 10 reports for 10 UEs while another solution sends 1 reports for 10 UEs.  It is not difficult to recognize the latter solution imposes less signalling overhead.  Another example is that, if different AFs that host different Application AI/ML operations but requesting the same information for the same UE around the same time, if one solution repeats the procedures to obtain the same information for different AFs while another solution does not repeat the same procedures by caching the information so that the same information can be provided to different AFs. From these two examples, it is not difficult to quantify the signalling overheads comparing different solutions.  

	Observations: 
From the two examples above, it is not difficult to quantify the signalling overheads comparing different solutions.  

	Proposed Conclusions: 
It is proposed to accept the Architecture Principle#13 and to remove the associated Editor’s note. 
Principle #13: The architecture/procedure to support AI/ML-based services and applications should reduce unnecessary signalling in the mobile network and/or between 5GC and AF. The principle should also apply for 5GS assistance to the AF monitoring of the application AI/ML operation utilization of network resources.
Editor's note:	It is FFS whether a quantifiable mechanism can be defined.




Proposal

***** Start of Changes *****

[bookmark: _Toc113178232]7	Evaluation
[bookmark: _Toc113178233]7.0	General Architecture Principles
A set of general architecture principles can be extracted from the full list of solutions documented in clause 6. Hence, this clause provides evaluation views on those identified principles rather than on the individual solutions out of which the principles have been extracted.
NOTE 1:	The general architecture principles shall support the architecture requirements and assumptions in clause 4.
The following list shows the general agreeable architecture principles and their evaluation.
Principle #1: Application AI/ML decisions and their internal operation logic reside at the AF and UE application client and is out of scope of 3GPP.
Principle#9: The 5GS assistance support for the Application AI/ML operation shall not consume more network resources than it is necessary.
NOTE 2:	For example, allocation of network resources for UEs which are not finally selected by the AF to participate in the FL operation should be avoided.
Principle#10: The support of 5GS to AI/ML-based services should strive to re-use existing NFs and procedures with necessary enhancements in order to fulfil the service requirement.
NOTE 3:	More clarifications on the system parameters for the Application AI/ML services are needed as part of the specific KI discussions.
Principle#12: Although the network does not need to know about internals of AI/ML aspects of working of the application, it needs to be able to distinguish AI/ML related traffic from rest of the user services related traffic. In that sense the network is not completely agnostic of AI/ML traffic.
NOTE 4:	It is assumed that existing mechanisms will be used to distinguish AI/ML related traffic from the rest of the user services related traffic.
Principle #14: Mobile network security and privacy (both UEs and mobile networks) are important and solutions should avoid sensitive information exposure from the mobile networks.
NOTE 5:	This principle requires involvement from SA WG3.
Principle #2: The 5GC network operation which realizes the user consent, operator policy and regulatory constraint when exposing the monitoring and status information of an AI/ML session to a 3rd party AI/ML application need notcan be aware of the application AI/ML operation type.

The following list shows the general architecture principles which are not agreeable yet and would require further discussion:
Principle #2: The 5GC need not be aware of the application AI/ML operation type.
Editor's note:	It is FFS on whether 5GC needs to be explicitly aware of the application AI/ML operation type.
NOTE 6:	The examples of the Application AI/ML Operation Type can be referred to the TS 22.261 [2], clause 6.40.1.
Principle #3: UE capability indication (e.g. via PCO) to support specific Application's AI/ML operation type.
Editor's note:	It is FFS on whether there is a need for UE to indicate its capability to 5GC for its ability to support a specific Application AI/ML operation type, if so, at what granularity?
Principle#4: Network authorization for UE to support a specific Application's AI/ML operation type.
Editor's note:	It is FFS on whether 5GS needs to authorize and is able to authorize specific UE to participate in a specific application AI/ML operation (e.g. UE may not have the right subscription to consume the network resources to support the operation)?
Principle #5: Based on application logic, it is the application decision whether, how and to which extent request required assistance information from 5GC.
Editor's note:	Principle #5 is not agreeable for normative work.
Principle#6: The support provided by the 5GC for AI/ML-based applications should be carried out without the need with the support of a dedicated NF.
Editor's note:	There's a dependency between Principle #6 and the conclusion on the rest of KIs that may require alignment before normative work can start.
NOTE 7:	The "dedicated NF" as referred here implies a new 5GC NF which is designated to assist Application AI/ML operations.
Principle#7: Common approachMaximize the design principle for the assistance to UE selection to support different Application AI/ML operation types (i.e. as defined in TS 22.261, Clause 6.40.1 that includes FL, DL which are also part of the FS_AIML SID scope).
Editor's note:	It is FFS whether the 5GS assistance mechanism for UE selection should be the same for FL and other operation types, when needed.
[bookmark: _PERM_MCCTEMPBM_CRPT57840011___2]Principle #8: Generic 5GS assistance support for the Application AI/ML operation.
Editor's note:	Principle #8 is not agreeable for normative work.
Principle#11: The architecture to support AI/ML-based services should be backward compatible with related 5GS features.
Editor's note:	It is FFS whether 5GS should strive for forward compatibility in its architecture design.
Principle #13: The architecture/procedure to support AI/ML-based services and applications should reduce unnecessary signalling in the mobile network and/or between 5GC and AF. The principle should also apply for 5GS assistance to the AF monitoring of the application AI/ML operation utilization of network resources.
Editor's note:	It is FFS whether a quantifiable mechanism can be defined.
Editor's note:	The above evaluation is incomplete and can only be finalized when solutions are complete and stable.

***** End of Changes *****
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