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1. Introduction
[bookmark: _Hlk149744967]This contribution proposes an update to solution #1 on architecture enhancements to support AI/ML and FL services.
2. Reason for Change
As captured in  the FS_AIMLAPP SID description, a broad set of services are to be studied for support AI/ML and FL services. 
This contribution proposes, for the initial phasesof the study, to distinguish two sets of services based on their architectural relevance, as follows :
A. One set of services support AI/ML-enhanced ADAE where the ADAE offers analytics services that are generated based on AI/ML methods and support training of ML models at ADAE servers or clients. 
This set of services is exemplified by the MTME functionality already captured in clause 8.1.2.2. The ADAE server/client are enhanced to provide client provisioning and configuration, training and/or inferencing operations so that  ML models are trained and used by the ADAE server to derive analytics results. 
B. An additional set of services is required to support Federated Learning (FL) and the associated management operations required for FL applications and services, e.g. FL client registration, discovery, and selection as well as FL monitoring and deployment, etc. 
The proposal in this contribution is to create a FL-specific enabler containing the functionality in the additional set of services (B) for federated learning.  As such, the F/AIML enabler is proposed to complement the ADAE with MTME function while focusing on support of the unique needs of FL applications and services (e.g. operations with advanced data privacy requirements). 
In federated learning, data are collected, processed, and used for training or inferencing by individual clients (i.e. F/AIML clients). The dataset’s features, format, size, and other characteristics used for processing may not be exposed to users, while the learning complexity increases. While data privacy is more stringent, information about dataset availability, capabilities, sizes, format, age, etc. needs to be taken into consideration for each particular application. A VAL server or F/AIML client wanting to configure federated training or inferencing needs to be able to perform federated learning-specific operations (e.g. discover F/AIML clients that are able to provide the data needed) which are not direclty linked to the service-specific (e.g. VAL) functionality. Without this specialized functionality, federated training or inferencing will generate invalid models or inferencing results.
The services provided by the new F/AIML enabler are different from the services provided by the MTME-enhanced ADAE and are proposed be treated separately in the study phase for clarity. This proposal keeps open the option to integrate the FL-specific services into the ADAE architecture at a later stage of the study. 

3. Proposal
It is proposed to agree the updated solution for 3GPP TR 23.700-82 v 0.1.0.

* * * * First Change * * * *
8.1	Solution #1: ADAE Functional Architecture Enhancement to Support Application Layer AI/ML Services
[bookmark: _Toc133484176][bookmark: _Toc133524373][bookmark: _Toc148629419]8.1.1	General
The following clauses specify generic the functional model of the ADAE with the ML Model Training and Management Enablement (MTME) function and the functional model of the AIML enablement service for supporting application layer AI/ML services.
[bookmark: _Toc133484177][bookmark: _Toc133524374][bookmark: _Toc148629420]8.1.2	Functional Architecture
[bookmark: _Toc148629421]8.1.2.1	General
The functional architecture enhancements for the ADAE with ML model training and management enablement function and AIML enablement service is are based on the generic functional model specified in clause 6.2 of 3GPP TS 23.434 [7]. It isis the architecture enhancements are organized into functional entities to describe a functional architecture enhancement which addresses the support for ML model training and management enablement function and AIML enablement aspects for vertical applications.
[bookmark: _Toc148629422]8.1.2.2	On-Network MTME-enhanced ADAE  Functional Architecture



Figure 8.1.2.2-1: Generic onOn-network MTME-enhanced ADAE  functional model
Editor's Note: Whether MTME function as a logic entity need to be visible in function model is FFS. 
Figure 8.1.2.2-1 illustrates the generic on-network functional model of ADAE with ML Model Training and Management Enablement (MTME) function. In the vertical application layer, the VAL client communicates with the VAL server over VAL-UU reference point. VAL-UU supports both unicast and multicast delivery modes. The ADAE functional entities with MTME function on the UE and the server are grouped into ADAE client(s) and ADAE server(s) respectively. The ADAE with MTME function consists of a common set of services (e.g., ML model provision, ML (MTME-enhanced) ADAE client registration management, ML (MTME-enhanced) ADAE client member management, training status estimation, ML model training execution) and reference points. The ADAE offers its services to the vertical application layer (VAL). 
The ADAE client(s) communicates with the ADAE server(s) over the ADAE-UU reference points. The ADAE client(s) provides the service enabler layer support functions to the VAL client(s) over ADAE-C reference points. The VAL server(s) communicate with the ADAE server(s) over the ADAE-S reference points. The ADAE server(s) may communicate with the underlying 3GPP network systems using the respective 3GPP interfaces specified by the 3GPP network system.
Editor's Note:	Whether the MTME can be a new enabler or part of another enabler (e.g. AIML) is FFS.
Editor's Note:	The implication of ML management in MTME function is FFS.
[bookmark: _Hlk95228685]* * * * Next Change * * * *
8.1.2.x	On-Network AIML Enablement Layer Functional Architecture


Figure 8.1.2.x-1: On-network AIML enablement layer functional model
Figure 8.1.2.x-1 illustrates the on-network functional model of AIML enablement layer. In the vertical application layer, the VAL client communicates with the VAL server over VAL-UU reference point. VAL-UU supports both unicast and multicast delivery modes. The AIML enablement functional layer entities on the UE and the server are grouped into AIML enablement client(s) and AIML enablement server(s) respectively. 
The AIML enablement layer includes of a common set of services for comprehensive enablement of AIML functionality, including federated and distributed learning  (e.g., FL client registration management, FL client discovery and selection, FL client member management, FL data preparation support, FL process monitoring) and reference points. The AIML enablement services are offered to the vertical application layer (VAL). 
The AIML enablement client communicates with the AIML enablement server(s) over the AIML-UU reference points. The AIML enablement client provides functionality to the VAL client(s) over AIML-C reference point. The VAL server(s) communicate with the AIML enablement server(s) over AIML-S reference points. The AIML enablement servers communicate with the underlying 3GPP network systems using the respective 3GPP interfaces specified by the 3GPP network system.


8.1.2.y	Deployment of AIML Enablement layer along with MTME-enhanced ADAE functionality


Figure 8.1.2.y-1: AIML enablement layer deployment along with MTME enhanced ADAE
Figure 8.1.2.y-1 illustrates a deployment of an AIML enablement layer, supporting VAL services as well as MTME-enhances ADAE services.



image1.emf
VAL-UU

ADAE-UU

ADAE

VAL

3GPP network 

system

VAL client(s)

UE

(MTME-enhanced)

ADAE client

ADAE-C

(MTME-enhanced) 

ADAE server

VAL server(s)

ADAE-S

Network 

Interfaces


Microsoft_Visio_Drawing.vsdx

VAL-UU
ADAE-UU
ADAE
VAL
3GPP network system

VAL client(s)
UE
(MTME-enhanced)
ADAE client
ADAE-C
(MTME-enhanced) ADAE server
VAL server(s)
ADAE-S
Network Interfaces



image2.emf
VAL-UU

ADAE-UU

ADAE

VAL

3GPP network 

system

VAL client(s)

UE

ADAE client

ADAE-C

ADAE server

VAL server(s)

ADAE-S

Network 

Interfaces


Microsoft_Visio_Drawing1.vsdx

VAL-UU
ADAE-UU
ADAE
VAL
3GPP network system

VAL client(s)
UE
ADAE client
ADAE-C
ADAE server
VAL server(s)
ADAE-S
Network Interfaces



image3.emf
VAL-UU

AIML-UU

VAL

3GPP network 

system

VAL client(s)

UE

AIML Enablement client

AIML Enablement server

VAL server(s)

Network 

Interfaces

AIML-S

AIML-C

SEAL


Microsoft_Visio_Drawing2.vsdx

VAL-UU
AIML-UU
VAL
3GPP network system

VAL client(s)
UE
AIML Enablement client
AIML Enablement server
VAL server(s)
Network Interfaces
AIML-S
AIML-C
SEAL



image4.emf
VAL-UU

AME-UU

VAL

3GPP network 

system

VAL client(s)

UE

AIML Enablement client

ADAE-C

AIML Enablement server

VAL server(s)

ADAE-S

Network 

Interfaces

ADAE-UU

(MTME-enhanced)

ADAE client

(MTME-enahanced)

 ADAE server

SEAL-X

AME-S

AME-C

SEAL


Microsoft_Visio_Drawing3.vsdx

VAL-UU
AME-UU
VAL
3GPP network system

VAL client(s)
UE
AIML Enablement client
ADAE-C
AIML Enablement server
VAL server(s)
ADAE-S
Network Interfaces
ADAE-UU
(MTME-enhanced)
ADAE client
(MTME-enahanced)
 ADAE server
SEAL-X
AME-S
AME-C
SEAL



