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Abstract: It is proposed to add a solution of local UPF and EAS (re)selection considering N6 delay and EAS load.
1. Introduction
The KI#2 has following objectives:-	How to enable 5GC and/or a third party trusted and/or non-trusted Application Function to select the most suitable local UPF and EAS considering end to end delay that includes delay between a candidate N6 interface of the 5GS and a candidate EAS, and/or potentially EAS load.
-	Whether and how to define N6 delay information (e.g. RTT).
-	Whether considering the EAS load is needed, and if it is needed how the information representing the EAS load would be defined.
-	For local UPF and EAS (re)selection, whether and how to take into account potentially EAS load and N6 Delay between the local PSA and EAS, including how to obtain and update the above information.








To address this KI, the following solution is proposed for TR 23.700-49.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-49.
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[bookmark: _Toc22214907][bookmark: _Toc22286586][bookmark: _Toc23317647][bookmark: _Toc92987386][bookmark: _Toc157527822]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
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[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc97036718][bookmark: _Toc519004414]6.X	Solution #<X>: local UPF and EAS (re)selection jointly considering N6 delay and EAS load
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc97036720]6.X.1	Description
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc97036722]Per existing design of TS 23.548, the (re)selection of the EAS and local PSA by 5GC is based on the UE location and EAS Deployment Information, which only considers the topology information of UE, UPF and EAS. Nevertheless, dynamic information especially the N6 delay between the local PSA and EAS, and EAS load, which contributes to the End to end delay (i.e. between the UE and EAS), are also important factors that should be taken into account.
Some consideration that EAS load has been considered when the DNS server returns the DNS response back to the client. However, these parameters are considered separately. It is better to have one NF jointly consider these parameters and also get the real time measurement.
Comparing to the solution discussed for KI#1, this solution focus on how the N6 delay and EAS load is used for L-PSA/EAS (re)selection. 
6.X.3	Procedures
[bookmark: _Toc54930330][bookmark: _Toc54968135][bookmark: _Toc57236457][bookmark: _Toc57236620][bookmark: _Toc57530261][bookmark: _Toc68087401][bookmark: _Hlk97816758][bookmark: _Hlk158041111]6.x.3.1	Enhancement on EAS Deployment Information Management
The EAS deployment information provisioned from AF to 5GC as defined in clause 6.2.3.4 of TS 23.548 [5] is used for local UPF and EAS (re)selection. It is proposed to enhance this information as following:
[bookmark: _CRTable6_2_3_41DescriptionofEASDeploym][bookmark: _Hlk153891673]Table 6.x.3.1-1 Additional information of EAS Deployment Information
	Parameters
	Description

	…
	….

	Delay-sensitive indication 
	the application demands end to end delay requirement [optional]. 

	End to end delay requirement
	The End to end delay requirement for the specific applications identified by delay-sensitive identifier [optional]. (see NOTE 4).

	AF/NEF address information
	Target Address for event subscription [optional]. (see NOTE 5).

	….
NOTE 4:  It includes End to end delay, i.e. the sum of N6 delay between local PSA and EAS, delay between UE and local PSA and processing delay for a specific application. 
NOTE 5:  If the AF is trusted, the AF provides AF address information during the EDI provision process. Otherwise, NEF provides the NEF address information to replace the address information provided by the AF.


Editor’s Note: Whether End to end delay requirement is sent within EDI or Application Function influence on traffic routing related information as described in clause 5.6.7 of TS 23.501 is FFS. 
6.x.3.2	EAS/L-PSA discovery procedure with EASDF
Normally the EAS load can be converted to the processing delay (e.g. https://ieeexplore.ieee.org/abstract/document/9253665). Hence when the EAS reports how much percentage of load EAS reaches, based on the local configuration, the percentage of load can be converted to the how much processing delay the EAS needs.
UE
SMF
ULCL/BP
Local PSA
PSA
NEF
AF
EASDF
1. step 1-step 12 in Figure 6.2.3.2.2-1 of TS 23.548
DNS Server
2. DNS response
3. Neasdf_DNSContext_Notify Request/Response 
4a. Nnef_EventExposure_Subscribe
4b. Naf_EventExposure_Subscribe
4c. Naf_EventExposure_Subscribe
4d. Naf_EventExposure_Notify
4f. Naf_EventExposure Notify
4e. Nnef_EventExposure_Notify
5. SMF performs EAS load-Processing delay conversion
6. SMF informs local PSAs to measure the real-time N6 delay
Immediate Notification
7. SMF determines suitable EAS and L-PSA based on the end-to end delay requirement or/and N6 delay requirement
8. Perform step 16-step 19 in Figure 6.2.3.2.2-1 of TS 23.548

Figure 6.x.3.2-1: EAS discovery procedure with EASDF
1. Same as step 1 – step 12 of clause 6.2.3.2.2 in TS 23.548[5].
2. same as step 13 as described in clause 6.2.3.2.2 of TS 23.548[5].
3. same as step 14/15 as described in clause 6.2.3.2.2 of TS 23.548[5]. 
NOTE 1: The SMF can be changed to other NF per the discussion of the KI#1.
4a/4b. If the matched DNS response message corresponding to the delay sensitive application, i.e. which has provisioned the Delay-sensitive indication as part of EDI, SMF subscribe to the EAS load information from AF by sending the received EAS IP (s)/FQDN(s), subscribed event to AF through NEF. The event subscription also includes the Immediate reporting flag and reporting threshold, e.g. load level.
4c. SMF subscribe to the EAS load information from AF by sending the received EAS IP (s)/FQDN(s), subscribed event directly. The event subscription also includes the Immediate reporting flag and reporting threshold, e.g. load level.
4d/4e. AF notifies SMF of EAS load information corresponding to the received EAS IP (s)/FQDN(s) through NEF immediately. The EAS load is reported as percentage of EAS Instance load. 
4f. AF notifies SMF of EAS load information corresponding to the received EAS IP (s)/FQDN(s) immediately. The EAS load is reported as the percentage of EAS Instance load.
NOTE 2: The AF can also send a notification when a condition is met, e.g., the load level of the EAS meet the reporting threshold. The details are described in clause 6.x.3.3. It is assumed the AF is willing to provide EAS load information to use the optimization from 5GC. 
4. SMF performs EAS load-Processing delay conversion, i.e. convert the percentage of EAS load to the processing delay.
Editor’s note: The details of the conversion is FFS.
Editor’s note: whether the processing delay can be provided by the AF or not is FFS.
NOTE 3: The relationship between EAS load and processing delay can be pre-configured on SMF. 

6. SMF informs candidate local PSA(s) to measure the real-time N6 delay between the L-PSA and the reported EAS IP(s). In details, SMF determine the candidate Local PSA(s) base on the reported EAS IP(s) and Local PSA information. Then, the candidate local PSA(s) obtain the N6 delay by using certain Layer 3 measuring mechanisms respectively, e.g. via ICMP as defined in RFC 792[x]. 
NOTE 4: step 6 can be executed in parallel with step 4 or 5. 
7. SMF determines suitable EAS and L-PSA based on the end-to end delay requirement.
NOTE 5: The delay between UE and PSA UPF is controlled by the PDB in the 5QI. Thus only N6 delay and processing delay are measured for EAS and PSA selection. 
8. Same as step 16 – step 19 as described in clause 6.2.3.2.2 of TS 23.548[5].
For EAS/L-PSA discovery procedure with local DNS server mechanism, the L-PSA is inserted either per DNS query or per UE mobility before DNS query. For the L-PSA inserted per DNS query, same procedure (i.e. step 4 -7) as described above can be executed.
6.x.3.3	EAS/L-PSA rediscovery at Edge Relocation
It is assumed that the SMF, which re-discovers the EAS/L-PSA, can be other NF per the discussion of KI#1.
7. SMF reselects a L-PSA or triggered EAS discovery as the end-to end delay requirement are not satisfied

Case 2：
5.SMF subscribes N6 delay 

Local PSA 2
PSA 2
Case 1：
2a. Naf_EventExposure_Notify
2c. Naf_EventExposure_Notify
2b. Nnef_EventExposure Notify
UE
SMF
ULCL/BP
Local PSA1
PSA 1
PSA
NEF
EASDF
6. SMF informs candidate local PSA(s) to measure the real-time N6 delay

4. SMF triggered EAS discovery as the end-to end delay requirements are not satisfied
1. Perform EAS/L-PSA discovery
AF
3. SMF perform EAS load-Processing delay conversion
Notification when the condition is met
Case 3：8.AF trigger EAS rediscovery as EAS load balance or maintenance, etc.
9. Step 3b-11b in Figure 4.3.3.2-1 of TS23.502

Figure 6.x.3.3-1: EAS/L-PSA rediscovery procedure at Edge relocation
This procedure is used to trigger the EAS (or L-PSA) rediscovery procedure when a new connection between EAS and L-PSA need to be established. This rediscovery can be triggered in three cases:
· Case 1: SMF triggered EAS rediscovery based on reported EAS load as the end-to end delay requirement is not satisfied 
· Case 2: SMF triggered L-PSA or EAS rediscovery based on measured N6 delay as end-to end delay requirement is not satisfied.
· Case 3: AF triggered EAS rediscovery as EAS load balance or maintenance, etc. 
1. Perform EAS and L-PSA discovery as described in 6.x.3.2.
Case 1: EAS load trigger EAS rediscovery
2. AF notifies SMF of EAS load information corresponding to the EAS IP (s) through NEF or directly when the event condition is met, e.g. the EAS load exceed the load threshold set by SMF. The SMF sets load threshold based on the end to end delay requirement in the EDI.
3. The same as step 5 of clause 6.x.3.2. 
4. SMF triggers EAS discovery as the end-to end delay requirement are not satisfied.
Case 2: N6 delay trigger L-PSA or EAS rediscovery 
5. The SMF subscribes the N6 delay measurement event to L-PSA. This event subscription can be per event threshold or periodically. The UPF report the measured real-time N6 delay to the SMF by using certain Layer 3 measuring mechanisms respectively, , e.g. via ICMP as defined in RFC 792[x]. The SMF judges that the N6 delay exceed the related threshold per end to end delay requirement provisioned in EDI. 
6. 	If there are candidate L-PSA(s), e.g. different L-PSA to the same DNAI, the SMF informs the candidate L-PSA(s) to measure the N6 delay to the indicated EAS instance.
7. 	If the calculated end-to end delay of the candidate L-PSA(s) can fulfil the end-to end delay requirement, the SMF triggers the L-PSA reselection and following steps are skipped, i.e. step 8-9 are skipped. Otherwise SMF trigger EAS rediscovery as the end-to end delay requirement are not satisfied.
Case 3: AF trigger EAS rediscovery
8. AF trigger EAS rediscovery as EAS load balance or maintenance, etc.
9. Same as step 2 of clause 6.2.3.3.3 in TS 23.548[5].
6.X.3	Impacts on services, entities and interfaces 
AF:
-  Provide enhanced EDI information as described above. 
-	Provide the EAS load information to SMF per event subscription
SMF:
-	Get enhanced EDI information and EAS load information from AF  
-	Perform EAS load - processing delay conversion 
-	Iinstructs UPF to measure the real-time N6 delay
-	Determine suitable EAS and L-PSA based on the above information
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