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1. Introduction
According to last SA4-e (AH) VIDEO SWG post 128 meeting, it was decided to move forward on the study of AI4Media mapping to IMS in SA4 before sending LS to SA2. This contribution proposes to move the PD content that agreed in S4-241284 to TR 26.927.
The content is updated according to the comments received during SA4#129:
1) Removing the editor’s note in the beginning since the context is clear and there is no need to rename the AI function names.
2) Removing AI Model Repository from the architecture diagram and the flow. Instead, AI models are downloaded from DC AS.
3) Changing DCSF to NEF for DC AS accessing IMS AS following SA2 conclusion.
4) Adding a basic flow for AI/ML model distribution

2. Reason for Change
Move the agreed content S4-241284 in Functional PD v1.3.0 toTo progress the study regarding the AI4Media mapping to IMS in TR 26.927.

3. Proposal
It is proposed to agree the following changes to 3GPP TR 26.927. 

[bookmark: _Hlk61529092]* * * First Change * * * *
5.4	Architecture and procedures for AI data delivery over IMS


5.4.1	Architecture and components

  
Figure 5.4.1-1 AI data delivery over IMS architecture
Figure 5.4.1-1 shows a mapping of AI media functionalities to the IMS data channel architecture which is defined in clause AC.2 of TS 23.228 v18.5.0. The mapped AI media functionalities over IMS are the following:
UE:
-	AI Inference Engine: It has the capability to perform the inferencing of received (split) AI models.
-	AI Data Access/Delivery: It handles the access and delivery of AI data including
-	Download the AI model data for inference process. This includes instantiating an AI data access client to access and retrieve AI models or AI model subsets over the network (e.g., by streaming or downloading the model from a remote server).
-	Access/deliver intermediate data when an inference is split between the UE and the network.
-	Encode data to deliver with serialization and optionally compression techniques. Or conversely decode the received data with deserialization or optionally decompression techniques.
MF:
-	AI Data Access/Delivery: It handles the access and delivery of AI data as described above.
-	AI Media Inference Engine: It has the capability to perform the inferencing of (split) AI models.
DC AS:
-	It monitors, shares and/or reports network capabilities with/to the UE. This may be used for the selection of the model for a UE inference or for the selection of the UE model subset part for a split inference topology between the UE and the network. It may also provide AI model (including subset) storage and downloading function.


5.4.2	Procedures for AI/ML model distribution


Figure 5.4.2-1 Procedures for AI/ML model distribution
0. The audio/video and data channel sessions are established between the UE-A and the UE-B.
1. UE-A runs AI/ML application.
2. The application requires AI/ML model for inference, the UE-A sends a request for downloading AI/ML model to MF through application data channel, the MF forward the request to DC AS.
3. The DC AS responses with AI/ML model data.
4. The UE-A performs AI inferencing.
5. The UE-A may send the inference output result to the UE-B through application data channel or RTP.
5.4.3	Procedures for Split AI/ML operation

  
Figure 5.4.3-1 Procedures for split AI/ML operation
0. The audio/video and data channel sessions are established between the UE-A and the UE-B.
 AI Split Inference Negotiation (This step may be performed at the beginning or during the session when the UE or network status has changed):
Alternative Case#1: Network decides the split inference:
1a. The UE-A gets the UE’s capability information, which may include the AI inference processing capabilities, supported AI framework information, connection capabilities, etc. When the UE-A discovers the UE’s local capabilities can’t meet the AI service requirement, it decides to trigger the split inference process.
2a. The UE-A sends an AI split inference request to the DC AS with UE’s capability information and the service requirement information.
3a. The DC AS gets the MF’s capability information, which includes the AI inference processing capabilities, supported AI framework information from the AI Inference Engine, and selects a proper AI model (including the UE AI model subset and the network AI model subset) for split inference from all matched AI models (with different candidate split points) based on the service requirement information, the UE’s capability information and the network’s capability information.
4a. The DC AS sends an AI Inference Resource Allocation request to the NEF, the request includes the selected network AI model subset information (including the split point and the intermediate data information). The request is transferred to the IMS AS.
5a. The IMS AS instructs a media resource allocation request to the MF.
6a. The MF responds with a successful result to the IMS AS, the IMS AS transfers the response to the NEF, and the NEF transfers it to the DC AS.
7a. The DC AS sends the AI Split Inference Response with the selected UE AI model subset information (including the split point and the intermediate data information) to the UE-A.
Alternative Case#2: UE decides the split inference:
1b. The UE-A gets the UE’s capability information, which may include the AI inference processing capabilities, supported AI framework information, connection capabilities, etc. When the UE-A discovers the UE’s local capabilities can’t meet the AI service requirement, it decides to get the AI models from the network for split inference process.
2b. The UE-A sends an AI Model Information Request to the DC AS with the UE’s capability information and the service requirement information.
3b. The DC AS collects all matched AI models with different candidate split points based on the service requirement information, the UE’s capability information and the network’s capability information.
4b. The DC AS sends the AI Model Information Response with all matched UE AI model subset(s) information (including the split point and the intermediate data information) to the UE-A.
5b. The UE-A selects a proper AI model based on the UE’s capability information and the received information in the AI Model Information Response.
6b. The UE-A sends an AI Split Inference Request to the DC AS with the selected network AI model information.
7b. The DC AS sends an AI Inference Resource Allocation request to the NEF, the request includes the selected network AI model subset information (including the split point and the intermediate data information). The request is transferred to the IMS AS.
8b. The IMS AS instructs a media resource allocation request to the MF.
9b. The MF responds with a successful result to the IMS AS, the IMS AS transfers the response to the NEF, and the DCSF transfers it to the DC AS.
10b. The DC AS sends the AI Split Inference Response to the UE-A.

AI Model Subset Delivery:
11. The MF downloads the network AI model subset from the DC AS.
12. The UE-A downloads UE AI model subset from the DC AS over the established data channel.

AI split inference:
 Alternative case#1: data source from peer user
13a. The MF receives media data from the peer user.
14a. The MF performs network AI inferencing.
15a. The MF deliveries the intermediate data to the UE-A.
16a. The UE-A performs AI inferencing and output the inference result.
Alternative case#2: data source from local user
13b. The UE-A performs UE AI inferencing based on the media data generated locally.
14b. The UE-A deliveries the intermediate data and passes it to the MF.
15b. The MF performs network AI inferencing.
16b. The MF sends the inference output result to the UE-B.
NOTE 1: AI split inference and the negotiation may also happen between the peer UE and the MF. The flow is similar and not repeated here.
* * * End of Change * * * *
image1.emf
I/S-CSCF

P-CSCF

IMS AS

DC Signaling Function (DCSF)

NEF

IMS HSS

IMS-AGW

Gm Iq

Mw

ISC

DC1

DC2

DC3

N71/Sh

N70

Ndcsf

Nimsas

N33

Mb

DC4

MDC2

MDC1

Remote IMS

Mb

DC Application 

Repository (DCAR)

DC5

Ndcsf

Mb

MDC3

Nmf

Media Function (MF)

AI Inference 

Engine

UE

AI Data 

Access/Delivery

AI Data 

Access/Delivery

AI Inference 

Engine

DC Application Server(DC AS)

AI Model 

Repository

Nnef

N72/Sc


Microsoft_Visio_Drawing.vsdx
I/S-CSCF
P-CSCF
IMS AS


DC Signaling Function (DCSF)
NEF
IMS HSS
IMS-AGW
Gm
Iq
Mw
ISC
DC1
DC2
DC3
N71/Sh
N70
Ndcsf
Nimsas
N33
Mb
DC4
MDC2
MDC1
Remote IMS
Mb
DC Application Repository (DCAR)
DC5
Ndcsf
Mb
MDC3

Nmf
Media Function (MF)

AI Inference Engine
UE
AI Data Access/Delivery
AI Data Access/Delivery
AI Inference Engine
DC Application Server(DC AS)
AI Model Repository
Nnef
N72/Sc



image2.emf
I/S-CSCF

P-CSCF

IMS AS

DC Signaling Function (DCSF)

NEF

IMS HSS

IMS-AGW

Gm Iq

Mw

ISC

DC1

DC2

DC3

N71/Sh

N70

Ndcsf

Nimsas

N33

Mb

DC4

MDC2

MDC1

Remote IMS

Mb

DC Application 

Repository (DCAR)

DC5

Ndcsf

Mb

MDC3

Nmf

Media Function (MF)

AI Inference 

Engine

UE

AI Data 

Access/Delivery

AI Data 

Access/Delivery

AI Inference 

Engine

DC Application Server(DC AS)

Nnef

N72/Sc


Microsoft_Visio_Drawing1.vsdx
I/S-CSCF
P-CSCF
IMS AS


DC Signaling Function (DCSF)
NEF
IMS HSS
IMS-AGW
Gm
Iq
Mw
ISC
DC1
DC2
DC3
N71/Sh
N70
Ndcsf
Nimsas
N33
Mb
DC4
MDC2
MDC1
Remote IMS
Mb
DC Application Repository (DCAR)
DC5
Ndcsf
Mb
MDC3

Nmf
Media Function (MF)

AI Inference Engine
UE
AI Data Access/Delivery
AI Data Access/Delivery
AI Inference Engine
DC Application Server(DC AS)
Nnef
N72/Sc



image3.emf
UE-A P/S-CSCF

IMS 

AS/NEF

MF

Terminating 

side/UE-B

0.Audio/video session and DC establishment

DC AS

2.Request to download AI/ML model for inferencing

1. Run AI/ML 

application

4.AI Inference

3. AI/ML model data

5.Inference output


Microsoft_Visio_Drawing2.vsdx





UE-A
P/S-CSCF
IMS AS/NEF
MF
Terminating side/UE-B
0.Audio/video session and DC establishment


DC AS
2.Request to download AI/ML model for inferencing

1. Run AI/ML application


4.AI Inference
3. AI/ML model data

5.Inference output



image4.emf
UE-A P/S-CSCF

IMS 

AS/DCSF

MF AIMR

Terminating 

side/UE-B

0.Audio/video session and DC establishment

2a. AI Split Inference Request

4a. AI inference Resouce Allocate

6a. AI inference Resouce Allocate Resp

7a. AI Split Inference Response

Alt#1: Network Decide

Alt#2: UE Decide

AI Split Inference Negotiation

AI split inference

15b.AI inferencing

14b.Intermediate data delivery

13b.AI inferencing

16b.Inference output result

14a. AI inferencing

15a.Intermediate data delivery

16a.AI inferencing

13a. Input media data from peer user

Alt#1: 

data source from peer user

Alt#2: 

data source from local user

11. Download network AI/ML 

subset for inferencing

AI Model Subset Delivery

4b. AI Model Information Response

5b. Select split AI model

6b. AI Split Inference Request

7b. AI inference Resouce Allocate

9b. AI inference Resouce Allocate Resp

10b. AI Split Inference Response

2b. AI Model Information Request

DC AS

3b. Select all AI models

3a. Select split AI model

12.Download UE AI/ML subset for inferencing

1a.Decide to request split inference

1b.Decide to get AI Models

5a. Media Resource Allocate

8b. Media Resource Allocate


Microsoft_Visio_Drawing3.vsdx






UE-A
P/S-CSCF
IMS AS/DCSF
MF
AIMR
Terminating side/UE-B
0.Audio/video session and DC establishment

2a. AI Split Inference Request

4a. AI inference Resouce Allocate

6a. AI inference Resouce Allocate Resp

7a. AI Split Inference Response
Alt#1: Network Decide

Alt#2: UE Decide


AI Split Inference Negotiation
AI split inference

15b.AI inferencing
14b.Intermediate data delivery
13b.AI inferencing
16b.Inference output result
14a. AI inferencing

15a.Intermediate data delivery
16a.AI inferencing

13a. Input media data from peer user
Alt#1: data source from peer user

Alt#2: data source from local user




11. Download network AI/ML subset for inferencing

AI Model Subset Delivery


4b. AI Model Information Response
5b. Select split AI model

6b. AI Split Inference Request

7b. AI inference Resouce Allocate

9b. AI inference Resouce Allocate Resp

10b. AI Split Inference Response

2b. AI Model Information Request

DC AS


3b. Select all AI models
3a. Select split AI model
12.Download UE AI/ML subset for inferencing
1a.Decide to request split inference
1b.Decide to get AI Models
5a. Media Resource Allocate
8b. Media Resource Allocate



image5.emf
UE-A P/S-CSCF

IMS 

AS/NEF

MF

Terminating 

side/UE-B

0.Audio/video session and DC establishment

2a. AI Split Inference Request

4a. AI inference Resouce Allocate

6a. AI inference Resouce Allocate Resp

7a. AI Split Inference Response

Alt#1: Network Decide

Alt#2: UE Decide

AI Split Inference Negotiation

11. Download network AI/ML 

subset for inferencing

AI Model Subset Delivery

4b. AI Model Information Response

5b. Select split AI model

6b. AI Split Inference Request

7b. AI inference Resouce Allocate

9b. AI inference Resouce Allocate Resp

10b. AI Split Inference Response

2b. AI Model Information Request

DC AS

3b. Select all AI models

3a. Select split AI model

12.Download UE AI/ML subset for inferencing

1a.Decide to request split inference

1b.Decide to get AI Models

5a. Media Resource Allocate

8b. Media Resource Allocate

AI split inference

15b.AI inferencing

14b.Intermediate data delivery

13b.AI inferencing

16b.Inference output result

14a. AI inferencing

15a.Intermediate data delivery

16a.AI inferencing

13a. Input media data from peer user

Alt#1: 

data source from peer user

Alt#2: 

data source from local user


Microsoft_Visio_Drawing4.vsdx





UE-A
P/S-CSCF
IMS AS/NEF
MF
Terminating side/UE-B
0.Audio/video session and DC establishment

2a. AI Split Inference Request

4a. AI inference Resouce Allocate

6a. AI inference Resouce Allocate Resp

7a. AI Split Inference Response
Alt#1: Network Decide

Alt#2: UE Decide


AI Split Inference Negotiation

11. Download network AI/ML subset for inferencing

AI Model Subset Delivery


4b. AI Model Information Response
5b. Select split AI model

6b. AI Split Inference Request

7b. AI inference Resouce Allocate

9b. AI inference Resouce Allocate Resp

10b. AI Split Inference Response

2b. AI Model Information Request

DC AS


3b. Select all AI models
3a. Select split AI model
12.Download UE AI/ML subset for inferencing
1a.Decide to request split inference
1b.Decide to get AI Models
5a. Media Resource Allocate
8b. Media Resource Allocate

AI split inference

15b.AI inferencing
14b.Intermediate data delivery
13b.AI inferencing
16b.Inference output result
14a. AI inferencing

15a.Intermediate data delivery
16a.AI inferencing

13a. Input media data from peer user
Alt#1: data source from peer user

Alt#2: data source from local user






