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1. Introduction
As described in Key Issue #4, the study aspects on application enablement layer capabilities usage to supporting the XR services include:
· Whether and how the identified application enablement capabilities could be utilized to jointly support the XR service.
· Whether and how the application enablement architecture could support the XR service taking advantage of the identified application enablement capabilities.
[bookmark: _Hlk166041757][bookmark: _Hlk166042111]The application enablement layer capabilities of the AIML Enablement server (studied in TR 23.700-82) can be considered to use for supporting XR services. For example, AI/ML may be required for image/object recognition (as listed in the description part of KI#4), image/video processing, etc. Use cases can be found in TR 23.874 and TR 23.876 about AI/ML support XR relevant services, e.g., split AI/ML image/object recognition, split image/video processing.
This paper proposes to use the application enablement layer capabilities provided by the AIML Enablement server to support XR services.
2. Reason for Change
Application enablement layer capabilities provided by the AIML Enablement server (studied in TR 23.700-82) can be used to support XR services, how the application enablement AIML capability could be used for supporting the XR services need be studied.
3. Conclusions
This pCR proposes to use the application enablement layer capabilities provided by the AIML Enablement server to support XR services.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-23 V0.3.0.
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* * * Next Change * * * *
7.X	Solution #X: Application Enablement Layer AIML Capabilities for Supporting XR Services
7.X.1	General
The application enablement layer capabilities of the AIML Enablement server (studied in 3GPP TR 23.700-82 [Y1]) can be considered to use for supporting XR services. For example, AI/ML may be required for image/object recognition (as listed in the description part of KI#4), image/video processing, etc. Use cases can be found in 3GPP TR 23.874 [Y2] and 3GPP TR 23.876 [Y3] about AI/ML support XR relevant services, e.g., split AI/ML image/object recognition, split image/video processing.
The following clauses specify procedures, information flows and APIs for usage of application enablement layer AIML capabilities to support XR Services.
7.X.2	Procedure
Pre-conditions:
-	The AIMLE Server is known by the SEALDD/XRApp Server.
-	The AI/ML services provided by the AIMLE Server is allowed to exposure to the SEALDD/XRApp Server.

   
Figure 7.X.2-1: Application enablement layer AIML capabilities to support XR Services
1.  The consumer (e.g. VAL server, VAL client via SEALDD/XRApp client) sends request to the SEALDD/XRApp server for supporting AI/ML based XR service (e.g. AI/ML image/object recognition, AI/ML image/video processing). The request message contains message as defined in table 7.X.3.2-1.
2. Upon receiving the request, the SEALDD/XRApp server performs an authorization check. If authorization is successful, the SEALDD/XRApp server responses to the VAL server. 
3. The SEALDD/XRApp server derives information for the request, for example, based on the message in the request to decide whether split AI/ML is needed or not for the XR service, whether need image/video/multi-model data delivery or distribution, whether assistance from 5GC and/or AIMLE server is needed or not.
4. The SEALDD/XRApp server determines downstream entities and services needed based on the information derived in step 3. For example, for split AI/ML image/object recognition and split AI/ML image/video processing, the assistance informaiton from AIMLE server on split endponts and time point/time window for image/video/multi-modal data delivery/distribution is needed, and the assistance from 5GC is needed (e.g. assistance information from NEF on member UE selection, analytics from NWDAF on E2E data volume transfer time). 
5. The SEALDD/XRApp server sends request to the AIMLE server for assistance information on AI/ML operations for the XR service. For example, for split AI/ML image recognition and split AI/ML image/video processing, the request contains requirements on split AI/ML endpoints, data information (e.g. data type, data size) to be delivered/distributed to the split endpoints, QoS requirements on the data delivery/distribution.
6. The AIMLE server performs an authorization check. If authorization is successful, the AIMLE server generates assistance information and responses to the SEALDD/XRApp service with the required assistance information as in step 4, e.g. potential split AI/ML endpoints (i.e. VAL clients), time point/time window for the data delivery/distribution to the split AI/ML endpoints. The solutions introduced in 3GPP TR 23.700-82 [Y1] on support AI/ML splitting operations in enablement layer can be reused.
NOTE 1:	For generating the assistance information, the AIMLE may collect information of the potential split AI/ML endpoints (i.e. VAL clients). The procedures for data collection from UE need to take user consent into account.
NOTE 2:	The AIMLE server may interact with ADAES on analytics about image/video/multi-modal data delivery/distribution among VAL server, SEALDD/XRApp server, the SEALDD/XRApp clients (which are deployed on the VAL clients (i.e. the potential split AI/ML endpoints for the XR service request in step 1)), and VAL clients. The existing ADAE analytics introduced in 3GPP TS 23.436 [Y4] can be resued with enhancement or new ADAE analytics may need.
Editor’s Note:	The workflow relevant to AIMLE server will be discussed in the normative phase.
7. The SEALDD/XRApp server requests and receives assistance from 5GC, as described in step 4, e.g. assistance information from NEF on member UE selection, analytics from NWDAF on E2E data volume transfer time.
8. The SEALDD/XRApp server performs processings based on the received information according to the derivation in step 3. For example, if decided split AI/ML in step 3, based on the information received in steps 6 and 7, the SEALDD/XRApp server selects split AI/ML endpoints.
9. The SEALDD/XRApp server triggers to establish connection among the consumer, SEALDD/XRApp server, SEALDD/XRApp client(s), and VAL client(s) for the data delivery/distribution of the XR service.
NOTE 3:	The connection establishment and data delivery/distribution procedures could use the existing solutions. 
10. Operations are performed at the consumer, SEALDD/XRApp server, SEALDD/XRApp client(s), and VAL client(s), e.g. image/video/multi-modal data delivery/distribution from the consumer to the split AI/ML endpoints.
7.X.3	Information flows
7.X.3.1	General
The following information flows are specified for supporting AI/ML based XR service request based on clause 7.X.2.
[bookmark: _Hlk166084129]7.X.3.2	Supporting AI/ML based XR service request
Table 7.X.3.2-1 describes the information flow from the consumer (e.g. VAL Server) as a request or update request for the XR service.
Table 7.X.3.2-1: Supporting AI/ML based XR service request
	Information element
	Status
	Description

	Requestor ID
	M
(NOTE)
	The identifier of the consumer (e.g. VAL server ID, SEALDD/XRApp client ID, VAL client ID).

	VAL service ID
	O
	Identity of the VAL service.

	VAL UE ID(s)
	O
	Identifier(s) of the VAL UE(s) for the XR service.

	XR service information
	M
(NOTE)
	The informaiton of the XR service, for example AI/ML image recognition, AI/ML object recognition, AI/ML image processing, AI/ML video processing.

	Data information
	M
	The information of the data needs to be delivered or distributed for the XR service.

	>Data type
	M
	The type of data, could be e.g. image, video, multi-model data (e.g. audio, video, positioning, haptic data).

	>Data size
	O
	The maximum/minimum/average size of the data to be deliveried/distributed.

	QoS requirement
	O
	The QoS requirement, e.g. latency for data delivery/distribution.

	NOTE:	This information element shall not be updated.



NOTE 3:	The XR service information in the request is used by the SEALDD/XRApp server e.g. derive information in step 3, request requirements on split AI/ML endpoints in step 5, check user consent for data collection.
7.X.3.3	Supporting AI/ML based XR service response
Table 7.X.3.3-1 describes the information elements for the supporting AI/ML based XR service response from the SEALDD/XRApp server to the consumer.
Table 7.X.3.3-1: Supporting AI/ML based XR service response
	Information element
	Status
	Description

	Result
	M
	The result of the XR service request (positive or negative acknowledgement).



[bookmark: _Toc29122]7.X.4	Solution evaluation
This solution addresses KI#4 and introcudes procedure on utilize of the application enablement layer AIML capabilities provided to support XR services, for the following aspects:
· Whether and how the identified application enablement capabilities could be utilized to jointly support the XR service.
· Whether and how the application enablement architecture could support the XR service taking advantage of the identified application enablement capabilities.
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