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1. Introduction
This paper introduces a new solution for KI#6.
2. Reason for Change
KI#6 has the following open issues:
· Whether and how enablement layer can support XR application server to further reduce service latency?
· Whether and how enablement layer can support XR application server selection?
This paper proposes a way to select XR application server deployed in edge to reduce service latency considering the corresponding network connectivity.
3. Conclusions
This pCR proposes a solution to address KI#6.
4. Proposal
It is proposed to agree the following changes to 3GPP 23.700-23.


* * * First Change * * * *
[bookmark: _Toc27905][bookmark: _Toc129708869][bookmark: _Toc1712][bookmark: _Toc32050][bookmark: _Toc20290][bookmark: _Toc1341][bookmark: _Toc7885][bookmark: _Toc15127]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TR 22.261: "Service requirements for the 5G system".
[3]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[4]	3GPP TS 23.502: "Procedures for the 5G System (5GS); Stage 2".
[5]	3GPP TS 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".
[6]	3GPP TS 23.433: "Service Enabler Architecture Layer for Verticals (SEAL);Data Delivery enabler for vertical applications;  Stage 2".
[7]	3GPP TR 26.998: "Support of 5G Glass-type Augmented Reality / Mixed Reality (AR/MR) devices".
[8]	3GPP TR 26.806: "Study on Tethering AR Glasses – Architectures, QoS and Media Aspects".
[9]	3GPP TS 26.522: "5G Real-time Media Transport Protocol Configurations".
[10]	3GPP TR 22.847: "Study on supporting tactile and multi-modality".
[11]	3GPP TS 23.558: "Architecture for enabling Edge Applications".
[12]	3GPP TS 23.434: "Service Enabler Architecture Layer for Verticals (SEAL); Functional architecture and information flows".
[13]	3GPP TR 22.856: "Feasibility Study on Localized Mobile Metaverse Services".
[14]	IETF RFC 6184: "RTP Payload Format for H.264 Video".
[15]	IETF RFC 7798: "RTP Payload Format for High Efficiency Video Coding (HEVC) ".
[16]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
[17]	3GPP TS 28.538: "Management and orchestration; Edge Computing Management (ECM)".
[23436]	3GPP TS 23.436: "Functional architecture and information flows for Application Data Analytics Enablement Service"
…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
* * * Next Change * * * *
4.6	Key issue #6: XR application server selection enhancement 
As for XR service, current XR application server selection mechanism using EDGEAPP may not be able to satisfy the strict latency requirement. And considering that XR application server may involve multi-model communication flow, to support multi-model communication flow synchronization, it is better to improve service experience to provide ensure the operation on the multi-model synchronization.
[bookmark: _Hlk163405543]However, due to one DNAI may be mapped to multiple UPFs in different EDNs, thus only using DNAI to and application server may not be enough.
Consider the following case (as showed in figure 4.6.1): 
The UE is in the overlapping area of EDN#1 and EDN#2, when performing service provisioning, the UE may anchor to UPF#2 however the UE may connect to the EES#1 for EAS information. Then the UE may connect to EAS#1 discovered from EES#1. 
The issue may happen that the user plane path is not optimal, which may not be able to satisfy the XR application requirement.

Figure 4.6.1 scneario on XR application server selection
This key issue includes the following aspects:
-	Whether and how enablement layer can support XR application server to further reduce service latency?
-	Whether and how enablement layer can support XR application server selection?
NOTE: For this Key issue, the coordinate with SA2 may be required.
* * * Next Change * * * *
7.x	Solution #X: EDN selection based on predicted network connectivity
[bookmark: _Toc464463366]7.x.1	Architecture Impacts
This solution is based on architecture of EDGEAPP and SEAL ADAE as described in 3GPP TS 23.558 [11] and 3GPP TS 23.436 [23436].
7.x.2	Solution description
7.x.2.1	General
In service provisioning stage, the UE network connectivity towards EDN is not yet established. This solution improves service provisioning procedure in EDGEAPP, the ECS can utilize a new ADAE analytics service to obtain the predicted Application session's network connectivity so that the ECS can proceed with identifying EES and corresponding EDN for the EEC in the UE.
7.x.2.2	Impact to EDGEAPP


Figure 7.x.2.2-1: Service provisioning – Request/Response
The procedure is similar to clause 8.3.3.2.2 of TS 23.558 [11] with the following clarifications:
-	In step 2, the ECS may utilize the ADAE service (as described in clause 7.x.2.3) to get the prediction information about DNAI, UPF instance information and N6 routing information. The ECS further identifies the EES(s) based on the predicted DNAI and EES registered DNAI, considering which EES endpoint is topologically close to the predicted UPF instance information and/or N6 routing information. Aternatively, if EES has registered EES location (e.g. civic address, GPS coordinates, data center ID) into the ECS and the ECS can map the ADAE predicted information to EES location, then the ECS can identify the EES(s) according to predicted application session's network connectivity, ECS local configuration and EES location in EES registration information.
7.x.2.3	ADAE analytic for Application session's network connectivity
[bookmark: _Toc155365193][bookmark: _Toc162910739]7.x.2.3.1	General
This clause describes the procedure for Application session's network connectivity (e.g. anchoring UPF) analytics for a UE. The ADAES service consumer can subscribe and receive notifications about statistics and prediction events.
7.x.2.3.2	Procedure
Figure 8.11.2-1 illustrates the procedure where the application session's network connectivity (e.g. anchoring UPF) analytics is performed based on data collected from the CN, VAL UE, A-ADRF. 
Pre-conditions:
1.	ADAEC is connected to ADAES.

Figure 7.x.2.3.2-1: ADAE analytic for Application session's network connectivity, subscribe-notify
Subscribe-Notify model:
1.	The consumer of the ADAES analytics service sends an application session connectivity subscription request to ADAES. The consumer may indicate the target UEs or group of UEs applicable for data collection.
2.	The ADAES sends a subscription response as a positive or negative acknowledgement to the consumer of the analytics service.
3.  The ADAES maps the analytics event ID to a list of data collection event identifiers, and a list of data producer IDs. Such mapping may be preconfigured by OAM or may be determined by ADAES based on the analytics event type / vertical type and/or data producer profile.
4.  The ADAES sends a data collection subscription request to the Data Producers or the A-DCCF with the respective Data Collection Event ID and the requirement for data collection. Such data producers include the A-ADRF, the Core Network Functions (such as SMF/NEF/NWDAF) and the VAL UEs.
NOTE 1:	The ADAES can use NEF/SMF event exposure service to know user plane path change (e.g. DNAI, N6 routing info), PDU session status (e.g. UE IP address), user plane status (e.g. active/inactive) and UPF information, and NEF/NWDAF analytics exposure to know UE communications, DN performance and application service experience, as described in 3GPP TS 23.502 [4] and 3GPP TS 23.288 [16].
5.  The Data Producer(s) sends a subscription response as a positive or negative acknowledgement to the ADAES.
6.  The ADAES based on subscription, may receive offline stats/data from A-ADRF on the anchoring UPF prediction based on the analytics/data collection event ID. 
7.  UE establishes a PDU session and application session is started.
8.  The ADAES may receive data from the ADAE Client of the UE, such as: UE ID, UE IP address, the timestamp when the PDU session is established, the location where the PDU session is established.
9.	CN (such as SMF/NEF/NWDAF) sends the real-time data to the ADAES, where the data correspond to the data collection ID or the analytics event ID for which the ADAES subscribed, such as: UE ID, DNN, network slice info (e.g. S-NSSAI), DNAI, UPF instance information, and N6 route information.
10. The ADAES abstracts or correlates the data based on the analytics event and the data collection configuration. Such correlation can base on UE ID, UE IP address and timestamp. 
NOTE 2:	How the ADAES uses AIML service to train model depends on FS_AIMLAPP work. 
11. The ADAES sends the analytics to the consumer, where these analytics include the application session's network connectivity (e.g. DNAI, UPF instance info, N6 routing info) for a location area and time horizon, including also the confidence level.


Figure 7.x.2.3.2-2: ADAE analytic for Application session's network connectivity, request-response
Request-Response model:
1.	The consumer requests ADAES for application session's network connectivity analytics. The request includes UE location, DNN, network slice info (e.g. S-NSSAI) and UE IP address.
2.	ADAES returns the analytics result to the consumer based on available information obtained during subscribe-notify procedure. The analytics result includes DNAI, UPF instance information, N6 routing information and confidence level.
7.x.2.4	Information flows
Editor's note:	This clause provides the corresponding APIs and information flows for supporting the solution.
7.x.3	Solution evaluation
This solution addresses KI#6 to support XR application server selection to further reduce service latency in a scenario depicted in figure 4.6.1. 
*** End of Changes ***
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