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Abstract of the contribution: This pCR proposes the way Forward on Connecting the UE with the relocated edge application server at Edge AS relocation.
1 Discussion

1.1 Scenarios for edge application server relocation

To address the Key Issue #2: Edge relocation, it was agreed that

The following scenarios of UE mobility and application server relocation will be investigated:

-
Change of the serving Edge Application Server with no change of DNAI. This includes:

-
Change of the Edge Application Server e.g. due to the serving Edge Application Server becoming congested or being in outage condition. This assumes EAS IP address change.

-
Change of the DNAI depending on the location of the UE to better serve the UE. This may imply EAS IP address change but in some cases the old EAS may be kept as long as the UE transaction is not over.

So, the following scenarios triggering the edge application server relocation will be included: 

· Scenario 1: the application server change is triggered by the user plane management notification with PSA relocation/DNAI change e.g. due to UE mobility as shown in Figure 1. 
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Figure 1: Edge application server relocation triggered by the UP management notification

1. UE moves to a new location, which is more appropriate to access the application via DNAI2 other than DNAI1.

2. The SMF makes the decision for DNAI change and PSA relocation from PSA2 to PSA3 for the local access. The SMF notifies the DNAI change/PSA relocation to the AF.

3. The AF triggers the edge application server relocation based on the received notification.

4. The AF acknowledges the notification the application relocation information.
· Scenario 2: the application server change initiated from the application side e.g. due to the serving Edge Application Server becoming congested or being in outage condition.
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Figure 2: Edge application server relocation triggered by application side

1. the application server change is triggered by the condition(s) within the application side e.g. due to the serving Edge Application Server becoming congested or being in outage condition.

2. The AF gets the information and sends the information to the CN.

3. Optionally, the PSA relocation may be triggered by the edge application server relocation.

Proposal 1: Evaluation on the solutions and conclusions on the issues for edge application server relocation should consider both the scenarios of edge application server relocation triggered by the user plane management notification with PSA relocation/DNAI change or initiated from the application side.
1.2 Alternatives for edge relocation provisioning to/via the 5GC

To support connecting the UE with the relocated edge application server, the following categories of solutions are provided:
·  Option 1: Assuming L4 connection is kept during EAS relocation, IP address replacement is executed within 5GC, and the new edge AS address in unaware to the UE. This option is further described in solution #29 or #30.

·  Option 2: Assuming L4 connection is re-established during EAS relocation, and the new edge AS address in provided to the UE. This option is further described in solution #28, #31 or #37.

To support the service continuity even at application server relocation, the service provider may prefer that the application relocation is unaware to the UE for some cases, but prefer that the application relocation is aware to the UE for some other cases. For the previous cases, the IP address of the application server change can be triggered by the conditions which are not related to the UE, e.g. the application server relocation is triggered due to the serving Edge Application Server becoming congested, and it may be preferred that the application relocation is unaware to the UE. For the latter cases, the IP address change of the application server is triggered by the conditions which are related to the UE, e.g. UE mobility, it is more flexible to provide the ability for the application provide to choose to hide the application server change from the UE or let the UE know the change of the IP address of the application server.
For either option, the new edge AS information should be provisioned to the 5GC, and the information is terminated at 5GC for Option 1, the information is forwarded to UE for Option 2 as shown Figure 3.

[image: image3.emf]AS relocation triggered

UE aware of the AS 

relocation

？

Execute IP replacement 

within 5GC

No

Send AS relocation 

information to UE.

Yes

Start

UE communicates with 

the new edge AS

end

Send AS relocation 

Information to 5GC


Figure 3: Solutions to support service continuity for edge application server relocation
For sending As relocation information to 5GC, the following alternatives are included as summarized in Table 1.
Table 1: Alternatives for provisioning AS info to 5GC
	Alternatives
	Scenarios/Options applied
	Solutions
	Summary & way forward

	via notification of user plane management procedure
	Scenario 1;
Option 1& Option 2
	#28，#29, #30, #31
	AS relocation information parameter is added in the ack of UP management event notification. It’s an efficient way for Scenario 1.

	via AF request(update) message
	Scenario 1& Scenario 2;

Option 1& Option 2
	#29, #30, #31
	Extend Application Function influence on traffic routing procedure. It’s an efficient way to support both Scenario 1&2, but dependent on the feature of Application Function influence on traffic routing.

	using AF notification mechanism
	Scenario 1& Scenario 2;

Option 1& Option 2
	#28, #29
	AF needs to support its event exposure to the 5GC(SMF). It’s a standalone new way to support both scenarios.

	via External Parameter Provisioning
	Scenario 1& Scenario 2;

Option 1& Option 2
	#37
	AS relocation information parameter is added into the External Parameter Provisioning to the 5GC. It can support both scenarios without dependency on the feature of Application Function influence on traffic routing.


Proposal 2: Both Option 1 (reusing L4 connection during EAS relocation) and Option 2( re-establishing L4 connection during EAS relocation) are supported in the normative work to meeting corresponding requirement.

Proposal 3: To support connecting the UE with the relocated edge application server, provisioning the AS relocation information to the 5GC is common to Option 1 and Option 2, it is proposed to include the following ways to provision the AS relocation information to the 5GC in the normative work:

· via notification of user plane management procedure;
· via AF request(update) message;

· via External Parameter Provisioning.
2 Proposal
Start change 
7
Overall Evaluation

Editor's note:
This clause will provide evaluation of different solutions.
7.x
Evaluation of solutions for Key Issue #2
7.x.1
Evaluation for Key Issue #2: Connecting the UE with the relocated edge application server at Edge AS relocation
Evaluation on the solutions and conclusions on the issues for edge application server relocation should consider both the scenarios of edge application server relocation triggered by the user plane management notification with PSA relocation/DNAI change or initiated from the application side.
To support connecting the UE with the relocated edge application server, the following categories of solutions are provided:

·  Option 1: Assuming L4 connection is kept during EAS relocation, IP address replacement is executed within 5GC, and the new edge AS address in unaware to the UE. This option is further described in solution #29 or #30.

·  Option 2: Assuming L4 connection is re-established during EAS relocation, and the new edge AS address in provided to the UE. This option is further described in solution #28, #31 or #37.

To support the service continuity even at application server relocation, the service provider may prefer that the application relocation is unaware to the UE for some cases, but prefer that the application relocation is aware to the UE for some other cases. For the previous cases, the IP address of the application server change can be triggered by the conditions which are not related to the UE, e.g. the application server relocation is triggered due to the serving Edge Application Server becoming congested, and it may be preferred that the application relocation is unaware to the UE. For the latter cases, the IP address change of the application server is triggered by the conditions which are related to the UE, e.g. UE mobility, it is more flexible to provide the ability for the application provide to choose to hide the application server change from the UE or let the UE know the change of the IP address of the application server.
For either option, the new edge AS information should be provisioned to the 5GC, and the information is terminated at 5GC for Option 1, the information is forwarded to UE for Option 2 as shown Figure 3.
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Figure 3: Solutions to support service continuity for edge application server relocation
For sending As relocation information to 5GC, the following alternatives are included as summarized in Table 1.

Table 1: Alternatives for provisioning AS info to 5GC
	Alternatives
	Scenarios/Options applied
	Solutions
	Summary & way forward

	via notification of user plane management procedure
	Scenario 1;

Option 1& Option 2
	#28，#29, #30, #31
	AS relocation information parameter is added in the ack of UP management event notification. It’s an efficient way for Scenario 1.

	via AF request(update) message
	Scenario 1& Scenario 2;

Option 1& Option 2
	#29, #30, #31
	Extend Application Function influence on traffic routing procedure. It’s an efficient way to support both Scenario 1&2, but dependent on the feature of Application Function influence on traffic routing.

	using AF notification mechanism
	Scenario 1& Scenario 2;

Option 1& Option 2
	#28, #29
	AF needs to support its event exposure to the 5GC(SMF). It’s a standalone new way to support both scenarios.

	via External Parameter Provisioning
	Scenario 1& Scenario 2;

Option 1& Option 2
	#37
	AS relocation information parameter is added into the External Parameter Provisioning to the 5GC. It can support both scenarios without dependency on the feature of Application Function influence on traffic routing.


Therefore, 
· both Option 1 (reusing L4 connection during EAS relocation) and Option 2 ( re-establishing L4 connection during EAS relocation) are supported in the normative work to meeting corresponding requirement.

· Provisioning the AS relocation information to the 5GC is common to Option 1 and Option 2, it is proposed to include the following ways to provision the AS relocation information to the 5GC in the normative work:

· via notification of user plane management procedure;

· via AF request(update) message;

· via External Parameter Provisioning.
2nd change 
9
Conclusions

Editor's note:
This clause will list conclusions that have been agreed during the course of the study item activities.
9.x
Conclusions for Key Issue #2

9.x.1
Conclusions regarding solutions for Key Issue #2 for Connecting the UE with the relocated edge application server at Edge AS relocation
Solution #28, #29, #30, #31 and #37 are merged together for connecting the UE with the relocated edge application server at Edge AS relocation for normative work, including the following conclusion:

· both Option 1 (reusing L4 connection during EAS relocation) and Option 2 (re-establishing L4 connection during EAS relocation) are supported in the normative work to meeting corresponding requirement.
· Provisioning the AS relocation information to the 5GC is common for both Option 1 and Option 2, and includes the following ways to provision the AS relocation information to the 5GC:
· via notification of user plane management procedure;

· via AF request(update) message;

· via External Parameter Provisioning.
End of change
3GPP

SA WG2 TD


Local DN
L-AS1
UPF PSA 2
N6
UPF BP/ULCL
UE
(R)AN
Central DN
UPF PSA 1
N6
N9
N4
DNAI1/MEC APP Server 1
L-AS2
UPF PSA 3
N6
N9
DNAI2/MEC APP Server 2
N3
CN CP
AF
N4
N4
UPF BP/ULCL
N9
N9
N4
N4
3
1
2
N3



AS relocation triggered
UE aware of the AS relocation？
Execute IP replacement within 5GC
No
Send AS relocation information to UE.
Yes
Start
UE communicates with the new edge AS
end
Send AS relocation Information to 5GC



Local DN
L-AS1
UPF PSA 2
N6
UPF BP/ULCL
UE
(R)AN
UE
Central DN
UPF PSA 1
N6
N9
N4
DNAI1/MEC APP Server 1
L-AS2
UPF PSA 3
N6
N9
DNAI2/MEC APP Server 2
(R)AN
N3
CN CP
AF
2
N4
N4
UPF BP/ULCL
N9
N9
N4
N4
5
3
4
N3
1



