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Abstract of the contribution: This contribution proposed the general architecture principles for AIML. 
1.
Discussion
The General Architecture Principles were discussed in last meeting, there were several principles which need further discussion. This contribution proposes the update of general architecture principles.
Principle #2: 

5GC does not need to be aware of the application AI/ML operation type, since we did not get consensus in last meeting about the wording, we propose to update the principle as "The AF does not send the application AI/ML operation type to the 5GS for 5GS assistance request".
Principle #3: 

The communication about application layer AIML capability in UE application client is out of 3GPP scope, it can be merged into principle #1.

Principle #4:

Aligning with principle #2, 5GC does not support the network authorization for specific application AI/ML operation type. There is no need for a separate principle if we approve principle #2.
Principle #5:

We are OK with principle #5.

Principle #6:

Whether a dedicated NF is required or not would need to be concluded based on discussions on the different key issues and various enhancements needed for assistance to AI/ML applications. We do not need to approve this as general architecture principle.
Principle #7, #8, #11, #13.
We do not need to approve these principles as general architecture principles, it can depend on the discussion for each KIs.

2.
Text proposal
It is proposed to agree the following changes vs. TS 23.700-80:
>>>>BEGINNING OF CHANGES<<<<
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. If the AF wants to know the Application layer AI/ML capability in UE application client, this can be done via interaction between the AF and the UE application client, which is out of the 3GPP scope.
Principle #2: The AF does not send the application AI/ML operation type to the 5GS for 5GS assistance request. 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 can be aware of the application AI/ML operation type.

NOTE 2:
The examples of the Application AI/ML Operation Type can be found in TS 22.261 [2], clause 6.40.1.
Principle #3: UE capability indication is not required to support specific Application's AI/ML operation type.

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 to request assistance from 5GC.
Principle #6: The support provided by the 5GC for AI/ML-based applications should be carried out with a new dedicated NF.

NOTE X:
In this Release of the specification, a new NF is used to assist the AI/ML application FL operation only.

Principle #7: Maximize 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).

Principle #9: AF only asks network resources for the UE(s) which are actively participating the AIML application operations
.

NOTE 2:
Void
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 #11: The architecture to support AI/ML-based services should be backward compatible with related 5GS features. It should also be designed to enable future extensions to support rapidly-evolving AI/ML functionality.

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:
While AI/ML traffic is considered as a new traffic category, 
it is assumed that existing detection mechanisms will be used to distinguish AI/ML related traffic from the rest of the user services related traffic.

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.

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.























>>>>NEXT CHANGE<<<<
8.0
General Architecture Principles
The proposals agreed as conclusions for general architecture principles are documented in clause 7.0.












>>>>END OF CHANGES<<<<
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Proposed by InterDigital's S2-2209183: 





General Architectural principles have been derived from the set of approved solutions included in TR 23.700-80. These principles were evaluated, and the result of such evaluation is reflected in clause 7.0. Some principles were tagged as “generally agreeable” and some other principles were tagged as “would require further discussion”. 





Requiring further discussion, in our view, equates to requiring further evaluation, one that should be based amongst other things, on how Stage 1 requirements are fulfil by the principle in question. 





For principle#2, TS 22.261, clause 6.40.2 states that “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”





Of course, the requirement does not specify how the 5GS identifies the AIML session, but it certainly states that the 5GS shall be able to expose information about such session, and for this the 5GC needs to be able to distinguish it.





Observation 1: The 5GS shall be able to identify an AIML session





The current definition of Principle#2 does not seem to point to an architectural principle but rather to a means, a solution that enables the identification of an AIML session. We therefore propose that the current definition of Principle#2 be update as follows:





==========================





Proposed by OPPO/Oracle S2-2209188





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. 


N


OTE 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.    
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Proposed by OPPO/Oracle S2-2209188: 





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. 
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Proposed by OPPO/Oracle S2-2209188:





There are few facts to consider for 5GC to assist the Application AI/ML operations: 





=> 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. 





=> 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. 





=> 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. 





=> 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.     
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Proposed by Ericsson’s S2-2208233


In clause 7.0 of TR 23.700-80 v1.0.0, it is not clear how Principle#9 can be used for solution evaluation and conclusion since it is always true that application should not consume more network resources than necessary. 


According to NOTE 2, what Principle#9 tries to clarify is AF only asks network resources for the UE(s) which are actively participating the AIML application operations.
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Proposed by OPPO/Oracle S2-2209188 to keep the existing AP: 





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.  
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