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1. Introduction
This contribution proposes a solution for key issue #3 enhancements to service continuity planning. Taking the comments during Meeting #45-BIS-e on S6-212291 into account, this contribution adds the following clarifications on top of the final revision provided during the meeting (S6-212374):
· Clarifies that dynamic behaviors are not included in the ‘Received Application Context validity period’ IE.
· Updates the procedures in service continuity scenarios in clause 8.8.2.2, clause 8.8.2.3, and clause 8.8.2.6 of 3GPP TS 23.558 [2] to clarify the use of the IE.
2. Reason for Change

Key issue 3  identifies the following issues among several open issues: 

2.
Whether and how the EEL can support the determination of the ACR request trigger timing in case of service continuity planning?
6.
Potential impact on information to communicate within the EEL.
This contribution proposes a solution to address these open issues. 
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-98 v0.3.0
* * * First Change * * * *

7.x
Solution #x: ACR request trigger timing

7.x.1
Architecture enhancements

None.
7.x.2
Solution description

This solution corresponds to the key issue #3 on enhancements to service continuity planning. 
To support the determination of the ACR request trigger timing in case of service continuity planning, this solution proposes to enhance the EAS Profile in clause 8.2.4 of 3GPP TS 23.558 [2] by introducing ‘Received Application Context validity period’ IE as shown in table 7.x.2-2. This IE is an indication of the waiting time of the EAS for the UE to move to its service area after receiving an ACR notification from the EES following an ACR request from the EEC. This waiting time is an indication of how long the T-EAS will be reserving resources for a received application context and it does not include dynamic behaviors.   
Table 7.x.2-2: 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.

	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.

	EAS Type
	O
	The category or type of EAS (e.g. V2X)

	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 Service continuity support
	O
	Indicates if the EAS supports service continuity or not. This IE also indicates which ACR scenarios are supported by the EAS.

	
	
	

	Received Application Context validity period
	O
	Indicates, in case of service continuity planning, the waiting time of the EAS for the 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 Required Service APIs
	O
	A list of the Service APIs that are required by the EAS

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


7.x.2.1
Enhancements to procedures in TS 23.558
The EEC can use the ‘Received Application Context validity period’ IE to make a timely ACR request by performing an ACR launching procedure when it predicts to move to the service area of the discovered EAS within the time indicated in the IE. To reflect this, the procedures in service continuity scenarios in clause 8.8.2.2, clause 8.8.2.3, and clause 8.8.2.6 of 3GPP TS 23.558 [2] – Initiation by EEC using regular EAS Discovery, EEC executed ACR via S-EES, and EEC executed ACR via T-EES – are enhanced as follows:
7.x.2.1.1
Enhancements to ‘Initiation by EEC using regular EAS Discovery’ in clause 8.8.2.2
4.
The EEC performs EAS discovery (as specified in clause 8.5) for the desired T-EASs by querying the T-EESs that were established in step 3 (or provided in the notification from the ECS – if it was the trigger). If EEC registration configuration for the EESs established in step 2 indicates that EEC registration is required, the EEC performs EEC registration with the EESs (as specified in clause 8.4.2.2.2) before sending the EAS discovery request. Step 5 is skipped if EAS discovery procedure results in only one discovered T-EAS. 
5.
The AC and EEC select the T-EAS to be used for the application traffic.

NOTE 5:
Several EEC registrations with different EESs may result from T-EAS discovery process during a single ACR operation. 
6.
The EEC performs ACR launching procedure (as described in clause 8.8.3.4) to the S-EES with the ACR action indicating ACR initiation and the corresponding ACR initiation data (without the need to notify the EAS). When in step 1 the ACR for service continuity planning is triggered, and in Step 4 the ‘Received Application Context validity period’ IE is included in the EAS profile of the T-EAS in the replied EAS discovery response, the EEC can make a timely ACR request by performing the ACR launching procedure when it predicts to move to the service area of the T-EAS within the time indicated in the IE. The S-EES may apply the AF traffic influence with the N6 routing information of the T-EAS in the 3GPP Core Network (if applicable), as described in clause 8.8.3.4. If the EEC has not subscribed to receive ACR information notifications for ACR complete events from the S-EES, the EEC subscribes for the notifications as described in clause 8.8.3.5.2.
7.x.2.1.2
Enhancements to ‘EEC executed ACR via S-EES’ in clause 8.8.2.3
Phase I: ACR Detection

1.
The EEC detects that ACR may be required as described in clause 8.8.1. The EEC may detect that ACR may be required for an expected or predicted UE location in the future as described in clause 8.8.1.

Phase II: ACR Decision

2.
The EEC decides to proceed required procedures for triggering ACR.

Phase III:
ACR Execution

3.
The EEC determines the T-EES by using the provisioned information or performing service provisioning procedure per clause 8.3 of the present document. When in step 1 the ACR for service continuity planning is triggered, then the Connectivity information and UE Location in the Service Provisioning (as specified in clause 8.3) procedure contains the expected Connectivity information and expected UE Location. If the UE is within the service area of the T-EES, upon selecting T-EES the UE may need to establish a new PDU connection to the target EDN. If EEC registration configuration for the T-EES indicates that EEC registration is required, the EEC performs EEC registration with the selected T-EES as specified in clause 8.4.2.2.2. The EEC can then discover and select T-EAS by performing EAS Discovery with the T-EES per clause 8.5.2 of the present document.

NOTE 1:
Several EEC registrations with different EESs may result from T-EAS discovery process during a single ACR operation. 
4.
The EEC performs ACR launching procedure (as described in clause 8.8.3.4) to the S-EES with the ACR action indicating ACR initiation and the corresponding ACR initiation data (with the need to notify the EAS). When in step 1 the ACR for service continuity planning is triggered, and in Step 3 the ‘Received Application Context validity period’ IE is included in the EAS profile of the T-EAS in the replied EAS discovery response, the EEC can make a timely ACR request by performing the ACR launching procedure when it predicts to move to the service area of the T-EAS within the time indicated in the IE. The S-EES authorises the request from the EEC. The S-EES decides to execute ACR based on the information received from the EEC, EEC context and/or EAS profile. The S-EES may apply the AF traffic influence with the N6 routing information of the T-EAS in the 3GPP Core Network (if applicable) and sends the ACR Notify message to the S-EAS to initiate ACT between the S-EAS and the T-EAS. If the EEC has not subscribed to receive ACR information notifications for ACR complete events from the S-EES, the EEC subscribes for the notifications as described in clause 8.8.3.5.2.
7.x.2.1.3
Enhancements to ‘EEC executed ACR via T-EES’ in clause 8.8.2.6
Phase I: ACR Detection

1.
The EEC detects that ACR may be required as described in clause 8.8.1. The EEC may detect that ACR may be required for an expected or predicted UE location in the future as described in clause 8.8.1.

Phase II: ACR Decision

2.
The EEC decides to proceed with required procedures for ACR. 

NOTE 1:
If supported, the AC can be involved in the decision. It is out of scope of the present document how the AC is involved.

Phase III:
ACR Execution

3.
The EEC determines the T-EES by using the provisioned information or performing service provisioning procedure per clause 8.3. When in step 1 the ACR for service continuity planning is triggered, then the Connectivity information and UE Location used in the service provisioning procedure contain the expected Connectivity information and expected UE Location. If the UE is within the service area of the T-EES, upon selecting the T-EES the UE may need to establish a new PDU connection to the target EDN. If EEC registration configuration for the T-EES indicates that EEC registration is required, the EEC performs registration with the selected T-EES as specified in clause 8.4.2.2.2. The EEC performs EAS Discovery with the T-EES per clause 8.5.2.

NOTE 2:
Several EEC registrations with different EESs may result from T-EAS discovery process during a single ACR operation. 
4.
The EEC performs ACR launching procedure (as described in clause 8.8.3.4) to the T-EES with the ACR action indicating ACR initiation and the corresponding ACR initiation data (with the need to notify the EAS). When in step 1 the ACR for service continuity planning is triggered, and in Step 3 the ‘Received Application Context validity period’ IE is included in the EAS profile of the T-EAS in the replied EAS discovery response, the EEC can make a timely ACR request by performing the ACR launching procedure when it predicts to move to the service area of the T-EAS within the time indicated in the IE. If the received ACR initiation request contains an EEC context ID and the S-EES Endpoint, the T-EES performs an EEC Context Pull relocation (clause 8.9.2.2). The T-EES may apply the AF traffic influence with the N6 routing information of the T-EAS in the 3GPP Core Network (if applicable). Then the T-EES sends the ACR Notify message to the T-EAS. The EEC also subscribes to receive ACR information notifications for ACR complete events from the T-EES, as described in clause 8.8.3.5.2.
7.x.3
Solution evaluation

TBD.
