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Abstract: This contribution proposes to clarify solution#28 and solution #32 which only address the rediscovery of Edge Application Server of KI#1.
1. Discussion
According to the mapping of Solutions to Key Issues in the clause 6, the solution#28 and solution #32 both address KI#1. The commonality is the Edge Application Server rediscovery in case of application relocation scenario. How can a UE discover a suitable Edge Application Server to serve the application/UE when UE initiates an application is not covered. The aspects of KI#1 descried in the two solutions can be listed in the following:
	Solutions
	High-level Descriptions

	Solution#28: Supporting application server change based on AF notification
	After the application server successfully is changed, SMF sends the changed AS IP address received from AF to the UE via NAS PCO

	Solution#32: UE DNS cache flush
	When DNAI changes, SMF sends DNS re-resolution indication and area information to UE to trigger the rediscovery of Edge Application Server



However, there are still several comparable solutions addressing the application relocation for the KI#2 and proposing how to provide new EAS address to UE or how to trigger for UE initiating DNS query. And the new EAS address is used for the new connection with the new EAS to realize application relocation. For example:
	Solutions
	High-level Descriptions

	Solution #23: DNS for AS Discovery at Edge Relocation
	At some point the UE moves, the core network identifies the need to select a new anchor and triggers the anchor change. The DNS Query with the Application FQDN is sent over the new PDU Session.

	[bookmark: _Hlk39492776][bookmark: _Hlk39492757]Solution #24: Support of edge relocation, triggering of new DNS query by the UE
	After a move of PSA, when the UE tries to contact the edge application server, the UPF/SMF will respond with an ICMP Destination Unreachable Message (see RFC 792 [13] and RFC 1122 [15]) with code 3 (Port Unreachable) or 7 (destination host unknown). Then the UE triggers DNS request.

	Solution #31:Application Relocation with UE assistance
	The SMF sends a PDU Session Modification Request NAS message with AS change notification information to UE. In the AS change notification information, the SMF includes either the new EAS address or trigger for UE initiating DNS query, and its FQDN.

	Solution#34: Local DN notification to the UE during ULCL operations
	The SMF detects the DNAI change caused by the UE movement and sends the local DN binding context control information related with the local DN. The local DN binding context control information includes Layer 4 context refresh indicator and DNS cache refresh indicator for the removed local DN.



Therefore, it is proposed that the Edge Application Server rediscovery in case of application relocation scenario is not considered as the evaluation criteria for KI#1.
This pCR proposes to clarify that solution#28 and solution #32 captured in the mapping table for KI#1 only address Edge Application Server rediscovery and they be discussed and compared during the evaluation phase for KI#2, instead of KI#1. 

2. Text Proposal
It is proposed to capture the following changes in TR 23.748.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc43317399][bookmark: _Toc43374871][bookmark: _Toc43375332][bookmark: _Toc43801856][bookmark: _Toc43806122][bookmark: _Toc43806429]6.28	Solution #28: Supporting application server change based on AF notification
[bookmark: _Toc43317400][bookmark: _Toc43374872][bookmark: _Toc43375333][bookmark: _Toc43801857][bookmark: _Toc43806123][bookmark: _Toc43806430]6.28.1	Description
The solution addresses Key Issue #1: Discovery of Edge Application Server and Key Issue #2: Edge relocation.
The solution is also for Key Issue #1, which addresses Edge AS discovery including aspects related to:
-	Whether and if yes how to support UE rediscovery of Edge Application Server when the previous Edge Application Server becomes non-optimal or unavailable to the UE?
The solution is to support the application change independent of UE mobility.
During the PDU session establishment, the SMF subscribes to the AF (optionally via an NEF) based on UE subscription and operator's policy, in order to get the notification on application change, especially, the application server's IP address change. According to this subscription, the AF sends a notification to the SMF (optionally via an NEF) after the application server successfully is changed. This notification triggers the SMF to determine the user plane reconfiguration.
In addition, the changed IP address of application server may be send to the SMF with the notification. If the SMF supports to send the changed IP address which is acquired with AF notification to the UE via NAS PCO in the case that application layer solutions are not applicable or limited in any deployment environments, this solution also supports the discovery of application server by getting quickly the changed IP address and provides the improvements in Quality of Experience.
[bookmark: _Toc43317401][bookmark: _Toc43374873][bookmark: _Toc43375334][bookmark: _Toc43801858][bookmark: _Toc43806124][bookmark: _Toc43806431]6.28.2	Procedures
The following procedure addresses SMF subscription and AF notification to support the change of application server serving the UE.


Figure 6.28.2-1: AF notification on the change of application server serving the UE
1.	The UE initially registers to the network.
2.	The UE performs a PDU session establishment procedures. Optionally, the UE may inform the network of their capability to support NAS PCO solution.
3.	The UE has an established PDU Session.
4.	The AF request with traffic routing information is sent to the Core network per application. The information of the capability for application relocation exposure to the core network may be included.
5.	The PCF generates PCC rules based on the AF request and provides the PCC rules to the SMF. The PCC rules may include the information of the capability for application relocation exposure to the core network.
6.	The SMF may decide to subscribe the event on the application server change to the AF, based on UE subscription, operator's policy and/or the information for Application relocation exposure capability received in step 5. It is subscribed either directly to the AF or via an NEF.
Editor's note:	It is FFS how to find out AF in the case of multiple AFs.
7.	Regardless of UE mobility, the application server serving the UE is changed. Especially, the IP address is changed.
8.	Depending on SMF subscription in step 3, the AF may notify the application change and optionally the changed IP address. It is notified either directly to the SMF or via an NEF.
9.	The SMF determines whether the user plane reconfiguration is needed. If needed, the SMF triggers the corresponding procedures for the user plane reconfiguration.
10.	If the SMF supports to send the changed IP address which is acquired with AF notification to the UE via NAS PCO, the SMF may send it to the UE. The UE NAS layer forwards it to the upper application layer, and the UE application layer can immediately recognize the changed AS IP address and use it.
Editor's note:	It is FFS how to identify and exchange new EAS's information to the application client in the UE.
NOTE:	It is assumed the new EAS address provided by NAS layer is same as the one provided by application layer (if provided).
11.	If the SMF triggers the UPF addition, relocation, or removal, the user plane reconfiguration is performed.

The following procedure addresses the improvements on "Notification of user plane management event" specified in TS 23.502 [3], in order to use above AF notification together.


Figure 6.28.2-2: Improvements of Release 16 "Notification of user plane management event"
It assumes that the SMF has subscribed to the AF as described in step 3 of Figure 6.28.2-1.
In addition to those steps as explained in clause 4.3.6.3 of TS 23.502 [3], the below steps are applicable.
	Step 2d/e/f:	AF may provide the changed AS IP address with the response on successful application relocation.
	Step 4d/e/f:	AF may provide the changed AS IP address with the response on successful application relocation.
After getting the changed AS IP address from AF, the SMF may send it to the UE via NAS PCO. The UE NAS layer forwards it to the upper application layer, and the UE application layer can immediately recognize the changed AS IP address and use it.
[bookmark: _Toc43317402][bookmark: _Toc43374874][bookmark: _Toc43375335][bookmark: _Toc43801859][bookmark: _Toc43806125][bookmark: _Toc43806432]6.28.3	Impacts on services, entities and interfaces
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.
SMF:
-	subscribes the event on application server change to the AF (directly or via NEF)
-	sends the changed AS IP address received from AF to the UE via NAS PCO
AF:
-	provides the changed AS IP address after the successful application relocation based on SMF subscription (directly or via NEF)
UE:
-	NAS layer receives and forwards AS IP address sent by the network to the upper layer
-	informs the network of their capability to support NAS PCO solution.
-	Impact on UE kernel, operation system kernel (e.g. Android kernel) to support to identify and exchange the AS IP address.
-	Impact on HTTP adaption layer when it is applied.
-	Impact on Edge Enabler Client, when it is applied.
-	Application client recognizes the new EAS IP address provided by the lower layer and switches to the new EAS.


* * * * Second change * * * *
[bookmark: _Toc43374901][bookmark: _Toc43375362][bookmark: _Toc43801886][bookmark: _Toc43806152][bookmark: _Toc43806459]6.32	Solution #32: UE DNS cache flush
[bookmark: _Toc43317430][bookmark: _Toc43374902][bookmark: _Toc43375363][bookmark: _Toc43801887][bookmark: _Toc43806153][bookmark: _Toc43806460]6.32.1	Description
The solution addresses Key Issue #2: Edge relocation.
The solution is also for Key Issue #1, which addresses Edge AS discovery including aspects related to:
· Whether and if yes how to support UE rediscovery of Edge Application Server when the previous Edge Application Server becomes non-optimal or unavailable to the UE?
If ULCL is used to access the edge network, the UE is unaware of the ULCL insertion/removal/change. An application may be deployed in multiple edge networks, and the UE may already have connected to an application server in one edge network, and cached the related DNS record locally. When UE moves, the application located at the old edge network may be not optimized for UE to visit. In this case, if the new edge network has the same application server, it is preferred that the new application server in the new edge network is selected by the UE.
However, since the UE has cached the DNS record, the UE will still connect to the application server located in old edge network. To solve the issue, the following solution is proposed:
-	When DNAI changes, i.e. the ULCL is changed or removed, the SMF sends a DNS re-resolution indication to UE. This DNS resolution indication tells UE to rediscover the application server in the indicated area. After receiving the DNS re-resolution indication, if UE wants to establish a connection to an application server associated with the DNS re-resolution indication, the UE will trigger a new DNS query, and the application server in the new edge network can then be selected and the path is optimized. The new DNS query can also be done immediately if the UE receives the DNS re-resolution indication.
[bookmark: _Toc43317431][bookmark: _Toc43374903][bookmark: _Toc43375364][bookmark: _Toc43801888][bookmark: _Toc43806154][bookmark: _Toc43806461]6.32.2	Procedures


Figure 6.32.2-1: CN instructed UE DNS cache flush
1.	The UE connected to the application server located in an edge computing network accessed via ULCL1. So the original data path from UE to application server is via ULCL1. When the UE moves, and SMF decides to remove ULCL1 which corresponding to DNAI1, and inserts ULCL2 corresponding to DNAI2.
2.	The SMF sends DNS re-resolution indication to UE via PDU Session Modification Command. The indication may be associated with an area information, which is indicated by the IP segment, subnet info, a list of FQDNs or DNS suffixes. The application server which is located in the indicated area need be rediscovered.
	If the area information is not included, it means all the DNS cache information is cleaned.
3.	The UE either remove or replace (i.e. with the new DNS record) the DNS records stored locally. If the area information is included in the DNS re-resolution indication, the UE only remove or replace the DNS records corresponding to that area information.
	The active connection between the UE and the EAS is not impacted. This operation triggers UE to reselect EAS when UE initiates a new connection with EAS.
4-6.	When the UE wants to establish a connection with an application server for which the DNS record has been removed, the UE send a DNS query. The new DNS query can also be done immediately if the UE receives the DNS re-resolution indication, i.e. the DNS record is replaced by the new application server information.
	Then based on the solution on how to find the edge application server, the best application server that can serve the UE, e.g. the application server located in the edge computing network corresponding to ULCL2, is selected.
	The UE connects to the new application server located in the edge computing network corresponding ULCL2.
[bookmark: _Toc43317432][bookmark: _Toc43374904][bookmark: _Toc43375365][bookmark: _Toc43801889][bookmark: _Toc43806155][bookmark: _Toc43806462]6.32.3	Impacts on services, entities and interfaces
-	SMF: send DNS re-resolution indication and area information to UE when DNAI changes.
-	UE: rediscover application server and store new DNS records based on DNS re-resolution indication and area information received from network.

* * * * Third change * * * *
[bookmark: _Toc23255040][bookmark: _Toc26346412][bookmark: _Toc26346625][bookmark: _Toc26773895][bookmark: _Toc31192362][bookmark: _Toc31192522][bookmark: _Toc31193013][bookmark: _Toc31616192][bookmark: _Toc31616267][bookmark: _Toc31616343][bookmark: _Toc31616419][bookmark: _Toc43317519][bookmark: _Toc43374991][bookmark: _Toc43375452][bookmark: _Toc43801976][bookmark: _Toc43806242][bookmark: _Toc43806549]7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.
[bookmark: _Toc532994329]7.x	Evaluations for KI#1: Discovery of Edge Application Server
The solution#28 and solution#32, which focus on the rediscovery of Edge Application Server in case of application relocation scenario, should be evaluated in KI#2.


* * * * End of changes * * * *
3GPP
SA WG2 TD

image2.emf
NG-RAN AMF

UE

UPF NEF SMF AF

1. UE initial registration

7. AS IP address change

8. Naf_EventExposure_Notify 

2. PDU session establishment request

3. PDU session establishment accept

9.  Decision on UP 

reconfiguration

10. PDU session Modification Command 

(changed AS IP address)

PCF

11. UP reconfiguration

4.  AF request for influencing traffic routing

5. PCC rule update

6. Naf_EventExposure_Subscribe 


Microsoft_Visio_2003-2010_Drawing691.vsd
�

NG-RAN�

AMF�

UE�

UPF�

NEF


SMF�

AF�

1. UE initial registration


7. AS IP address change


8. Naf_EventExposure_Notify 


2. PDU session establishment request


3. PDU session establishment accept


9.  Decision on UP reconfiguration


10. PDU session Modification Command (changed AS IP address)


PCF�

11. UP reconfiguration


4.  AF request for influencing traffic routing


5. PCC rule update


6. Naf_EventExposure_Subscribe 



image3.emf
AF SMF PCF NEF UPF

2a.  Nsmf_EventExposure_Notify

(Early Notification)

2b.  Nnef_TrafficInfluence_Notify

(Early Notification)

4a.  Nsmf_EventExposure_Notify

(Late Notification)

4b.  Nnef_TrafficInfluence_Notify 

(Late Notification)

3.  UPF addition,  relocation or removal

1.  AF notification trigger met

2c.  Nsmf_EventExposure_Notify  (Early Notification)

4c.  Nsmf_EventExposure_Notify  (Late Notification)

2d.  Nnef_TrafficInfluence_AppRelocationInfo

2f.  Nsmf_EventExposure_AppRelocationInfo

4d.  Nnef_TrafficInfluence_AppRelocationInfo

4f.  Nsmf_EventExposure_AppRelocationInfo

2e.  Nsmf_EventExposure_AppRelocationInfo

4e.  Nsmf_EventExposure_AppRelocationInfo

 


oleObject1.bin
[image: image1.emf]AF SMF PCF NEF UPF


2a. Nsmf_EventExposure_Notify


(Early Notification)


2b. Nnef_TrafficInfluence_Notify


(Early Notification)


4a. Nsmf_EventExposure_Notify


(Late Notification)


4b. Nnef_TrafficInfluence_Notify


(Late Notification)


3. UPF addition, relocation or removal


1. AF notification trigger met


2c. Nsmf_EventExposure_Notify(Early Notification)


4c. Nsmf_EventExposure_Notify(LateNotification)


2d. Nnef_TrafficInfluence_AppRelocationInfo


2f. Nsmf_EventExposure_AppRelocationInfo


4d. Nnef_TrafficInfluence_AppRelocationInfo


4f. Nsmf_EventExposure_AppRelocationInfo


2e. Nsmf_EventExposure_AppRelocationInfo


4e. Nsmf_EventExposure_AppRelocationInfo





image4.emf
UE SMF ULCL1 ULCL2 PSA

1.Remove of ULCL1, insertion 

of ULCL2

Data path

2.DNS Re-resolution Request

3.Remove or 

Replace cached DNS 

records

4.DNS Query

5.Handle 

DNS Query

6.DNS Response

UE connects to 

AS in new ECN


Microsoft_Visio___125261.vsdx
UE
SMF
ULCL1
ULCL2
PSA
1.Remove of ULCL1, insertion of ULCL2
Data path
2.DNS Re-resolution Request
3.Remove or Replace cached DNS records
4.DNS Query
5.Handle DNS Query
6.DNS Response
UE connects to AS in new ECN



