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1. Introduction
This paper proposes a new key issue deployment enhancement for XR application.
2. Reason for Change
Due to one DNAI may be mapped to multiple UPFs, thus the issue may exist that the selected UPF and selected application server may still not in same data center and the N6 delay still contains the delay of UPF – APP server involving the data transmission via router (s) which the latency is longer than the data transmission via network adapter. In this case the E2E latency may not be able to satisfy the XR service requirement.
Therefore, further study the deployment enhancement for XR application is required. 
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-23 v0.3.0.


* * * First Change * * * *
[bookmark: _Toc146875942][bookmark: _Toc18900][bookmark: _Toc24736]7.x	Solution issue #x: XR application server deployment enhancement 
[bookmark: _Toc11455]7.X.1	Architecture Impacts
This solution is presented based on the existing EDGEAPP architecture in TS 23.558 [11]. 
[bookmark: _Toc7131]7.X.2	Solution description
[bookmark: _Toc108431760]7.X.2.1	General
This solution proposes that the enabler layer determines the EAS (e.g. XR application) which can provide service with minimum N6 latency, using such mechamism, the E2E KPI requirement of XR application can be satisified.
In this solution, to avoid the UPF and EAS are not close to each other (e.g. not in the same data center) and the N6 delay still contains the delay of UPF – APP server involving the data transmission via router (s), the EES can determine the EAS based on the EAS related UPF information and the UE serving UPF information. In this way, the data transmission on N6 can be optimized since the data transmission does not need to be forwarded by additional router(s), and the shorter N6 delay can be provided.
7.X.2.2	procedure 
[bookmark: _GoBack][image: ]
Pre-condition:
1.  The EEC obtains the ECS address information. 
Procedure:
1.	The EEC sends the service provisioning request message to the ECS as described in TS 23.558 clause 8.3.3.2.2.
2. 	Upon receiving the request messagse from EEC, the ECS determines the EES as descirbed in TS 23.558 clause 8.3.3.2.2. Furthermore,  the ECS may trigger the traffic influence for the identified EES.
3.	The ECS sends the service provisioning response message to the EEC, the response message contains the identified EES information.
4.	 The EEC send the EAS discovery request message to the EES as described in TS 23.558 clause 8.5.2.2
5.	Upon receiving the request messagse from EEC, the EES determines the EAS(i.e. XR EAS) as descirbed in TS 23.558 clause 8.5.2.2. Furthermore,  the EES can determine the EAS(i.e. XR EAS) based on the EAS UPF information (e.g. UPF endpoint) in EAS profile and UE serving UPF information which can be obtained from 5GC.
6.	The EES sends the EAS discovery response message to the EEC, the response message contains the identified EAS(i.e. XR EAS) information.
Editor’ s note: whether the solution is to be included in Normative work is subject to coordination with SA2 and it is FFS. 

7.X.2.3	Enhancement to EES profile
Table 8.2.6-1: EES Profile
	Information element
	Status
	Description

	EESID 
	M
	The identifier of the EES

	EES Endpoint
	M
	Endpoint information (e.g. URI, FQDN, IP address) used to communicate with the EES. This information is provided to the EEC to connect to the EES.

	EES UPF information
	O
	The UPF information (e.g. UPF endpoint) related to the EES

	EDN information
	O
	EDN information where the EES resides.

	> DNN
	M
	Data network name to identify the EDN.

	> DNAI(s)
	O
	DNAI(s) associated with the EDN.

	EASIDs
	M
	List of EASIDs registered or expected to be registered with the EES.

	>Allowed MNO information
	O
	Information of the allowed operator as described in EAS profile clause 8.2.4, Only subscribers from these operators can consume the EES services.

	List of EAS bundle information
	O
	List of EAS bundles per EASID to which the EAS belongs and related bundling requirements.

	> Bundle ID
(NOTE 2) 
	O
	A bundle ID as described in clause 7.2.10. 

	> List of EASIDs
(NOTE 2)
	O
	List of EASIDs associated with the EAS bundle. 

	> Bundle type
	M
	Type of the EAS bundle as described in clause 7.2.10

	> EAS bundle requirements
	O
	Requirements associated with the EAS bundle as described in clause 8.2.10.

	Instantiable EAS information
	O
	The EAS instantiation status per EASID (e.g. instantiated, instantiable but not be instantiated yet).

	> Instantiation criteria (NOTE 1)
	O
	The criteria upon which EAS can be instantiated (e.g. based on specific date and time).

	EEC registration configuration
	M
	Indicates whether the EEC is required to register on the EES to use edge services or not.

	ECSP ID
	O
	The identifier of the ECSP that provides the EES.

	EES Topological Service Area
	O
	The EES serves UEs that are connected to the Core Network from one of the cells included in this service area. EECs in UEs that are located outside this area shall not be served. See possible formats in Table 8.2.7-1.

	EES Geographical Service Area
	O
	The area being served by the EES in Geographical values (as specified in clause 7.3.3.3)

	List of EES DNAI(s)
	O
	DNAI(s) associated with the EES. This IE is used as Potential Locations of Applications in clause 5.6.7 of 3GPP TS 23.501 [2].

It is a subset of the DNAI(s) associated with the EDN, where the EES resides.

	EES Service continuity support
	O
	Indicates if the EES supports service continuity or not. This IE indicates which ACR scenarios are supported by the EES, also indicates the EES ability (e.g. EAS bundle information) of handling bundled EAS ACR.

	NOTE 1:	"Instantiation criteria" IE shall be present only when the value of "Instantiable EAS information" IE is "instantiable but not be instantiated yet".
NOTE 2:	At least one of the IEs shall be present if EAS bundle information is provided.



NOTE:	The list of EES DNAI(s) can include the DNAI(s) of the EAS(s) registered with the EES.
Editor’s note: How the UPF information in the EES profile is synchronized with UPF status in 5GC is FFS
7.X.2.4	Enhancement to EAS profile

Table 8.2.4-1: EAS Profile
	Information element
	Status
	Description

	EASID 
	M
	The identifier of the EAS

	EAS Endpoint
	M
	Endpoint information (e.g. URI, FQDN, IP address) used to communicate with the EAS. This information maybe discovered by EEC and exposed to ACs so that ACs can establish contact with the EAS.

	EAS UPF information
	O
	The UPF information (e.g. UPF endpoint) related to the EAS

	List of EAS bundle information
	O
	List of EAS bundles to which the EAS belongs and related bundling requirements.

	> Bundle ID
(NOTE 3)
	O
	Bundle ID as described in clause 7.2.10.

	> List of EAS IDs
(NOTE 2, NOTE 3)
	O
	List of the EAS IDs of the EASs to be invoked by the EAS for an EAS driven association of EASs. 

	> Bundle type
	M
	Type of the EAS bundle as described in clause 7.2.10

	> Main EASID
	O
	Indicate which EAS in a bundle takes the main EAS service role.

	> EAS bundle requirements
	O
	Requirements associated with the EAS bundle as described in clause 8.2.10.

	ACID(s)
	O
	Identifies the AC(s) that can be served by the EAS 

	EAS Provider Identifier
	O
	The identifier of the ASP that provides the EAS.

	Allowed MNO information (NOTE 4)
	O
	Information of the allowed operator (e.g. MNO name, PLMN ID) from which its subscriber can consume the EAS services

	EAS Type
	O
	The category or type of EAS (e.g. V2X, UAV, application enabler)

	EAS description
	O
	Human-readable description of the EAS 

	EAS Schedule
	O
	The availability schedule of the EAS (e.g. time windows)

	EAS Geographical Service Area
	O
	The geographical service area that the EAS serves. ACs in UEs that are located outside that area shall not be served.

	EAS Topological Service Area
	O
	The EAS serves UEs that are connected to the Core Network from one of the cells included in this service area. ACs in UEs that are located outside this area shall not be served. See possible formats in Table 8.2.7-1.

	EAS Service KPIs
	O
	Service characteristics provided by EAS, detailed in Table 8.2.5-1

	EAS service permission level
	O
	Level of service permissions e.g. trial, gold-class supported by the EAS

	EAS Feature(s)
	O
	Service features e.g. single vs. multi-player gaming service supported by the EAS

	EAS synchronization support
	O
	Indicates if the EAS supports content synchronization between EASs.

	EAS Service continuity support
	O
	Indicates if the EAS supports service continuity or not. This IE indicates which ACR scenarios are supported by the EAS, also indicates the EAS ability (e.g. EAS bundle information) of handling bundled EAS ACR.

	EAS Transport layer service continuity support
	O
	This IE indicates the EAS service continuity support for seamless transport layer (e.g. TCP/TLS/QUIC) relocation

	General context holding time duration (NOTE 1)
	O
	The time duration that the EAS holds the context before the AC connects to the EAS in case of ACR for service continuity planning. It is an indication of the time the EAS holds the application context for a UE to move to its service area after receiving an ACR notification from the EES following an ACR request from the EEC.  


	List of EAS DNAI(s)
	O
	DNAI(s) associated with the EAS. This IE is used as Potential Locations of Applications in clause 5.6.7 of 3GPP TS 23.501 [2].

It is a subset of the DNAI(s) associated with the EDN where the EAS resides.

	List of N6 Traffic Routing requirements
	O
	The N6 traffic routing information and/or routing profile ID corresponding to each EAS DNAI.

	EAS Availability Reporting Period
	O
	The availability reporting period (i.e. heartbeat period) that indicates to the EES how often it needs to check the EAS's availability after a successful registration.

	EAS Status
	O
	The status of the EAS (e.g. enabled, disabled, etc.) 

	NOTE 1:	Since the EASID of the EAS identifies the type of the application (e.g. SA6Video, SA6Game etc) as described in clause 7.2.4, "General context holding time duration" determined by EAS can depend on the EASID (type of the application).
NOTE 2:	This IE may be provided when only bundle ID is provided, and the bundle type indicates the proxy bundle.
NOTE 3:	At least one of the IEs shall be present if EAS bundle information is provided.
NOTE 4: 	For edge node sharing scenario, in order to restrict the access to the subscriber of the partner operator, this IE should only include MNO information of the leading operator.
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