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Abstract of the contribution: This contribution proposes an evaluation proposal of general architecture principles based on the moderated discussion outcome.
1. Discussion 
This contribution proposes an evaluation proposal of general architecture principles based on moderated discussion outcome in S2-2205587.
2. Proposal

It is proposed to adopt the following text within TR 23.700-80.   

*** Start of the change (ALL NEW TEXT) ***

7.X
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.

The following list shows the general architecture principles and their evaluation, indicating when evaluation views can be understood as pros and cons of each principle. 
-
Principle #1: Application AI/ML decisions and their internal operation logic reside at the AF and UE application client. 
-
(Pro) The control of the application AI/ML decisions and their internal operation logic are located at the AF and UE application client, i.e. out of 3GPP scope. 
-
(Pro) The AI/ML operations requiring network support should not change the fact that the application server and client are the ones controlling its behaviour.
-
Principle #2: The 5GC does not need to have awareness of the application AI/ML operation type and understand the specific application logic. 

-
(Pro) AI/ML-based applications should be able to run over the 5GS without the need for 5GC to be aware of the type of AI/ML operations used by the application. 5GS shall refer to the generic assistance information and parameters provided by the AF in order to assist the Application AI/ML operation. 

-
(Con) If the 5GS is to authorize 5GS services per-AI/ML operation type (Principle #4) it must be aware of the AI/ML operation type. So, in some cases, 5GS awareness is required.
-
(Con) It seems reasonable for the 5GS to be aware of the operation type (e.g., FL, model distribution, etc.) so an operator can control authorization for 5GS services applicable for that operation type.
-
Principle #3: UE capability indication to support given Application’s AI/ML operation.  
-
(Pro) Generic support of AI/ML service may sometimes be needed. But there is no need to distinguish the specific AI/ML operation and specific vendor.

-
(Pro) The granularity of the UE capability indication shall not be finer than the Application Id level. The PCO should not be overloaded with too many UE capability indications related to the Application AI/ML operation; otherwise, it will become difficult to manage.

-
(Con) This capability is an application layer capability and need not be indicated to 5GS. The AF is supposed to know this capability via application layer and to select the UEs involved in the Application AI/ML operation accordingly
-
(Con) Instead of the UE capability indication, the 5GC shall be able to use available information, e.g. RAT type, subscription, etc., to determine UE’s communication feasibilities for transferring traffic of AI/ML enabled application.

-
(Con) Subscription to AI/ML service shall be enough. Supporting specific Application’s AI/ML operation shall be negotiated with application service.

-
(Con) Several controversial aspects include how the indication should be conveyed, if it is per application or not, whether 5GC is supposed to track all applications. Capable UEs are known to the AF, and this information should be enough for the AF to execute its operations and request assistance from 5GC for those UEs. The UE capability indication is not a specific 5GS feature and the UE requirements may actually depend on the application itself. This seems application layer functionality (between UE App. client and AF), and thus out-of-scope for SA2.
-
Principle #4: Network authorization for UE to support given Application’s AI/ML operation.  
-
(Pro) Before a UE can be selected to participate in a given Application AI/ML operation, the given UE may be first authorized by the 5GC to participate in a given Application AI/ML operation (e.g. the UE may not have the proper subscription to have proper QoS support by the 5G system to support the given application AI/ML operation etc.). 
-
(Pro) It is important to ensure the UE has the proper subscription to participate in the Application AI/ML operation, since 5GC can authorize for UE to participate in Application AI/ML operation based on subscription information.
-
(Pro) Network authorization is indeed needed for many aspects of the application AI/ML operation. Whether one single/generic authorization request is needed for all application AI/ML operation aspects or multiple requests may be needed requires further study.
-
(Con) This kind of network authorization would limit the UEs in supporting certain AI/ML applications. The UE can decide whether and what Application AI/ML operations are to perform based on e.g. UE capability, AF request, etc.
-
(Con) While the network authorization for the AF request for assistant information from the 5GC is fine, this principle is related to the procedures to expose the assistant information to the AF, which requires an evaluation of the corresponding solutions.
-
(Con) 5GC may assist the AF in determining whether the UE can participate in a given Application AI/ML operation, but the 5GC should not be the authorized party for the UE selection of the application layer. 
-
(Con) Subscription to AI/ML service shall be enough. 5GC shall not perform authorization for UE with specific AI/ML operation.

-
(Con) It is not clear whether authorization is really responsibility of 5GC, so “network authorization" is perhaps not the right term for this purpose 
-
Principle #5: Based on application logic, it is the application decision whether, how and to which extent request required assistance information from 5GC. 

-
(Pro) The level of assistance the 5GC may provide to AI/ML applications may not be the same for all applications and operation types, since different AI/ML applications and operation types may have different requirements on 5GC assistance. Furthermore, the level of assistance the 5GC may provide to AI/ML applications may be different per input/request parameters from AI/ML application server/AF. As an example, supporting model sharing from application server to UE via appropriate QoS requirements is a different level of support than providing a list of candidate UEs for FL and their model sharing timing requirements.
-
(Pro) Level of assistance may be different per operation type
-
(Con) Despite some applications may be authorized for FL assistance or to receive network information, while others are not, the level of assistance that 5GC may provide shall be independent of the individual application.

-
Principle #6: The support provided by the 5GC for AI/ML-based applications should be carried out without the need of a dedicated NF. 

-
(Pro) Functionality needed to support AI/ML applications can be provided via enhancements of existing NFs, e.g. NEF, NWDAF, PCF, SMF, AMF. The list of impacted existing NFs is FFS.  
-
(Con) There is a need to evaluate this aspect case by case, i.e. for each KI. At least to support KI#7, it would be good to define new NF and this new NF can be supported by the existing NF such as NEF with new NEF service operations. Application FL operation does require a specific type of assistance not suitable in any existing NF functionality, e.g. NEF is not appropriate for trusted (AI/ML) AF, and NWDAF is dedicated to analytics
-
(Con) There are many benefits to have a new dedicated NF to support Application AI/ML operation: 

-
A common point of contact between the Application AI/ML AF and the 5GC which simplifies the external communication interface with the 5G system.
-
An anchor point to conduct the specific tasks which are required to coordinate with other new or existing 5GC NF to assist the Application AI/ML operation and therefore.
-
A signaling aggregation, distribution and filtering point which could minimize signaling overhead when supporting the communication between the Application AI/ML AF and the 5GC.
-
An AaaML service translator between the 3rd party Application AI/ML AF and the 5GC according to the definitions of the AaaML Service Profile.
-
A privacy shield for 5GS when exposing 5GS system information to AF to assist the Application AI/ML operation (e.g. conceal the UE’s exact location information).
-
An enabler for mobile operator to provide Application AI/ML as-a-service when continuing to evolve the 5GS assistance to support the Application AI/ML operation.
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.

-
Principle #7: Generic approach for UE selection to support Application AI/ML operation.
-
(Pro) UE selection mechanism shall not be limited to support the FL operation only since SA1 requirements define three main AI/ML services (splitting, distribution/sharing, distributed/federated learning). Hence, any proposed UE selection mechanism shall be applicable to support any of the services above.   
-
(Pro) the selection of UEs as user members by the AI/ML enabled application is up to application logic which is not limited to only FL operation.   
-
(Con) It is not clear why the other two operations might need UE selection with the help of 5GC. 
-
(Con) This principle goes beyond the scope of this study (see KI#7), as UE selection for AI/ML operations other than FL seems out of the scope of the study. It should be clarified that why the UE selection mechanism is needed for AI/ML operation splitting between AI/ML endpoints and/or AI/ML model/data distribution and sharing over 5G system. More evaluation is needed, e.g. whether UE selection also applies to AI/ML operation splitting which is negotiated between AI/ML endpoints.   
-
(Con) The criteria to select a UE may be different for the various services.  
-
(Con) While having UE selection mechanisms for operations other than FL may be needed, FL needs a special treatment as it involves a group of UEs that may change dynamically cooperating in unique ways unlike the rest of operations. So the UE selection mechanism for FL cannot be the same as the rest of operations. In addition, 
-
Principle #8: Generic 5GS assistance support for the Application AI/ML operation.

-
(Pro) The 5GS Application AI/ML assistance information as defined here are the set of information requested by the Application AI/ML AF for 5GS to assist the AF’s FL operation, e.g. to support network resource pre-allocation and/or configuration, to assess particular system performance, etc. Such assistance support shall not require 5GS to be aware of the specific aspect(s) of the Application AI/ML operation status (e.g. AI/ML mode of operation, FL model training performance, number of FL training iterations, which UE is selected by the AF to support the AI/ML operation etc.).  
-
(Pro) This principle is aligned with principles #1, #2, #7, #8. 
-
(Con) It is not clear why this should be an architecture principle. Why would there be QoS resource allocation for a UE if it does not have an ongoing AIML operation?
-
(Con) It is not clear why this should be an architecture principle. Why would there be QoS resource allocation for a UE if it does not have an ongoing AIML operation? There is no need for any special handling to pre-allocate, support or guarantee QoS/resource is needed for Application AI/ML operation compared to other applications.
-
(Con) “Specific aspect(s) of the Application AI/ML operation status” is a broad term which contains many diverse items. For instance, QoS provisioning might leverage information from the AI/ML operation status, such as which UEs are selected (see principles #4, #9).

-
(Con) This principle seems to apply only to KI#7.
-
Principle #9: Efficient 5GS assistance support for Application AI/ML operation. 
-
(Pro) The 5GS assistance support for the Application AI/ML operation shall be efficient and shall not consume more network resources than necessary. For example, 5G QoS resource allocation shall only for the UEs which are selected by the AF to support the AI/ML operation and not for the UEs which could be selected by the AF.
-
(Pro) Efficient assistance allows the re-use of the existing QoS related mechanisms such as AF session with required QoS set-up/update procedures to support Application AI/ML operation..
-
Principle #10: The support of 5GS to AI/ML-based services should strive to re-use existing NFs and procedures as well as existing system parameters (e.g. Group Identifier, Session Identifier, QoS parameter etc.), enabling enhancements when there is a need to fulfil a requirement: 
-
(Pro) This principle is required to provide cost-effective AI/ML-based services for mobile operators.

-
(Pro) Existing mechanisms related to group information, QoS support need to be used as much as possible. New parameters should always be introduced only to fulfil a requirement.

-
(Con) The system parameter part is not clear. 
-
Principle #11: The architecture to support AI/ML-based services should strive to be compatible and forward-compatible with related 5GS features. 
-
(Pro) The application AI/ML operation may play a role in supporting current and future features of the 5GS so the architecture should strive to be compatible and forward-compatible with other 5GS features.
-
(Pro) This principle should always be true.

-
(Con) Being forward-compatible is also always wanted but very difficult to measure.

-
Principle #12: Although the network may 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. 

-
(Pro) The network can handle congestion scenarios where network may want to disable / deprioritize such traffic to allow for user traffic. Traffic differentiation is critical for the network to provide proper support to AI/ML based applications while being able to properly handle the rest of traffic.
-
(Pro) The network can derive analytics for example to identify applications generating excessive amount of such traffic.

-
(Pro) The network can charge AI/ML related traffic.

-
(Pro) Distinguishing AI/ML related traffic can be achieved by using DNN/S-NSSAI for Application Layer AI/ML operation/traffic..
-
(Pro) 5GC knowledge of the application AI/ML information can still be limited to the external 3rd party provisioning information where the definition may be predefined in 5GS (e.g. Application Id), but 5GC can still have absolutely no awareness of the application AI/ML operation logic even though 5GC may be aware of the Application AI/ML operation type.   
-
(Con) AIML traffic category would extend the same level of identification to the network as today (Traffic identification for charging and QoS management is already possible today). It is not clear what more than the available mechanisms are needed.
-
(Con) Current Base line is AI/ML related traffic is sent in the user plane over-the-top with no involvement of the 5GS.
-
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.  
-
(Pro) As an example, requesting analytics from NWDAF could generate more signaling (e.g., for data collection) on the network. Therefore, it must be carefully designed so that it does not consume unnecessary resources on the network and impact with other non-AIML services.
-
(Pro) This principle aligns with KI#1 and is applicable to the rest of 5GS features.
NOTE: 
The general architecture principles shall support the architecture requirements and assumptions in clause 4.
Editor’s Note:
The above evaluation is incomplete and can only be finalized when solutions are complete and stable.
*** End of the change ***
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