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Abstract: It is proposed to add the evaluation and conclusion on KI#2.
1.1 Introduction
There are 9 solutions addressing the KI#2. This paper is proposed to provide a summary and evaluation of the solutions, and update the conclusion.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-49.

* * * * First change * * * * 
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc97036718][bookmark: _Toc519004414]7.2	Evaluation for KI#2

There are 9 solutions (solutions #8, #9, #10, #11, #12, #13, #14, #15 and #16) addressing KI#2: "Enhancement of EAS and local UPF (re)selection".
The main differences among these solutions are two aspects:
1.	How to determine the N6 delay
2.	Whether and how to determine the EAS load

The solutions are analysed with focus on the above two aspects.
Aspect 1: Whether and how to determine the N6 delay
There are 7 solutions considering N6 delay for EAS and local UPF (re)selection. 
Solution #8 proposes that EASDF reports the list of EAS IP addresses or list of FQDNs to the SMF, and the SMF selects an EAS IP address based on NWDAF analytics and notifies the EASDF including the selected EAS IP address in the DNS response to the UE. The existing analytics data (e.g. DN performance Analytics) supported by NWDAF can be reused to determine the N6 delay.
Solution #9 proposes that AF requests End-to-end delay requirement of the application for EAS discovery via procedure of AF influence on traffic routing. The SMF informs candidate local PSA(s) to measure the real-time N6 delay between the L-PSA and the reported EAS IP(s). The candidate local PSA(s) obtain the N6 delay (e.g. via ICMP). The SMF determines suitable EAS and L-PSA based on the end-to end delay requirement. The processing delay is measured and considered for EAS and L-PSA selection. 
Solution #10 proposes a N6 delay measurement mechanism, which includes the measurements on one-way N6 delay (i.e. UL/DL N6 delay) and round-trip N6 delay. The SMF performs L-PSA UPF and EAS (re)selection based on the measured N6 delay. In this solution, the synchronization between PSA UPF(s) and EAS(s) is required.
Solution #11 proposes that AF provides the Average delay over N6 interface per each DNAI via EAS Deployment Information. The AF calculates an average delay over N6 interface for the DNAI by considering the measurement result from all EASs associated with DNAI.
Solution #12 proposes two alternatives to measure the N6 delay. The AF request may include Indication for N6 delay based EAS discovery and PCF generates the corresponding PCC rule. The SMF receives DNS message reporting from EASDF and determines to consider N6 delay for EAS and local UPF selection based on the local policy or PCC rule, then 1) indicates the PSA UPF to measure and report the N6 delay (e.g. via ICMP), or 2) requests and receives analytics data (e.g. UL/DL Average Packet Delay via requesting "DN Performance") from NWDAF, and then the SMF determines the UL/DL N6 delay by subtracting the UL/DL PDB (delay between UE and PSA UPF) from UL/DL Average Packet Delay (delay between UE and EAS). For 2), the existing analytics data (e.g. DN performance Analytics) supported by NWDAF can be reused to determine the N6 delay.
Solution #15 proposes AF registers N6 delay to the NEF via OAM. The local EASDF can subscribe and receive notification of the N6 delay from AF. In this solution, the N6 delay is per DNAI. However, N6 delay is per DNAI
Solution #16 proposes three cases for EAS and L-UPF selection based on N6 delay by enhancing the procedure for AF requests to influence traffic routing. In case 1, 5GC performs N6 delay measurements. The AF-provided assistance information includes N6 measurement configuration information related to EAS(es) on the data network. In case 2, AF performs measurements. The need of 5GC-provided assistance information that includes 5GC N6 interface related measurement configuration information. In case 3, SMF performs UPF/EAS selection considering N6 delay. The AF provides N6 delay requirement or end-to-end delay requirement, and optionally its related information (minimum delay preference and Delay requirement class).
To summarize these solutions:
· Some solutions (e.g. #9, #10, #12) propose SMF collects N6 delay measurement from L-PSA, and the advantage is 5GC can control the N6 delay measurement between related L-UPF and EAS at any time (e.g. measurement triggered by mobility).
· In solution #9 and #16, AF provides the N6 delay requirement or end-to-end delay requirement, and in solution #12, AF provides the Indication for N6 delay based EAS discovery, which are useful to indicate the requirement from AF to SMF for EAS and L-UPF (re)selection based on delay. 
· In solution #11 and #15 proposes the AF provides the N6 delay per DNAI, however, the AF needs to know all the UPFs and calculate an average delay over N6 interface for the DNAI. It is unclear how AF knows all the UPFs and what the advantage is to know the average delay for per pair of L-PSA and EAS selection. But AF provides the N6 delay per pair of L-PSA UPF and EAS via EAS Deployment Information is a feasible alternative.
· The solution #8 and #12 propose to reuse the existing analytics data provided by NWDAF determine the N6 delay, which could be a complementary solution for some use cases without very high real-time requirement or UPF/EAS cannot support real-time measurement, and the advantage is NWDAF already can provide this analytics data, so no impact on NWDAF is needed.

Aspect 2: Whether and how to determine the EAS load
The EAS load is related to the EAS processing delay, which should be a component of End-2-End delay. Thus, it is proposed to consider EAS load for EAS and local UPF (re)selection. There are 6 solutions considering EAS load for EAS and local UPF (re)selection.
Solution #9 proposes that SMF subscribes to the EAS load information from AF, and the AF notifies SMF of EAS load information (e.g., percentage of the load or EAS processing delay) correspondingly.
Solution #12 proposes the AF provides original EAS load to NWDAF for load analytics, and then SMF can request analytics data of EAS load from NWDAF. 
Solution #13 proposes that EASDF can subscribe the EAS load information (e.g. load percentage of general resource, load percentage of memory resource etc.) from AF. The EASDF stores the EAS load information and selects a suitable EAS. However, the EAS selection is more suitable to be performed by SMF. Because the behaviour of EASDF is basically based on the DNS message handling rule, and current mechanism has supported EASDF responds a specific EAS IP address provided by the SMF in DNS response message to the UE. 
Solution #14 proposes the EASDF creates the DNS historical handling records by storing the result of the DNS resolution, and reports the DNS historical handling records as the estimated EAS load information to the SMF. However, the accuracy of DNS historical records represents the EAS load is questionable.
Solution #15 proposes AF registers EAS load information to the NEF via OAM. The local EASDF can subscribe and receive notification of the EAS load information from AF.
Solution #16 proposes AF considers EAS load information available at compute-site level for DNAI/EAS selection transparently to 5GC. In this solution, 5GC can’t determine the End-to-End delay without EAS load/EAS processing delay.
To summarize these solutions:
· In solution #9, #13, #15, the 5GC can receive the EAS load in real time. Per existing mechanism, the EAS and local UPF selection is more suitable to be performed by SMF, so it is proposed to proceed with EAS load part of solution#9 for normative work.
· In solution #12, the NWDAF can analyse the EAS load. The advantage is the both of EAS load statistics and predictions analytics can be provided to 5GC for EAS selection. So it should be considered for normative work.

* * * * Second change * * * *
[bookmark: _Toc50467039][bookmark: _Toc50468383][bookmark: _Toc50468653][bookmark: _Toc50468924][bookmark: _Toc50630899][bookmark: _Toc54944249][bookmark: _Toc54945725][bookmark: _Toc54946112][bookmark: _Toc57104911][bookmark: _Toc57105295][bookmark: _Toc57106640][bookmark: _Toc59102407]8.2	Conclusion of KI#2

The following principles are recommended in normative work for KI #2: Enhancement of EAS and local UPF (re)selection
-	SMF selects local PSA UPF considering N6 delay, when available.
Editor’s NOTE: Whether SMF collects N6 delay measurements from the L-PSA UPF or from the AF is FFS
Editor’s NOTE: Whether EAS load can also be used by the SMF/EASDF is FFS.
-	N6 delay between L-PSA UPF and EAS is measured by leveraging existing mechanisms (e.g., defined by IETF, PING, TWAMP, OWAMP, etc.)
-	Interaction between AF and 5GC may be needed to enable the measurement
-	SMF could collect N6 delay measurements from local PSA UPF. Alternatively, SMF could collect N6 delay measurements from AF, which is provided via EAS Deployment Information.
-	AF may provide the N6 delay requirement or end-to-end delay requirement or Indication for N6 delay based EAS discovery to indicate 5GC to select EAS and L-UPF based on (N6 or end-to-end) delay.
-	SMF may trigger PSA UPF for N6 delay measurement based on the AF request, which is provided via
PCC rule generated by PCF.
-	SMF could request analytics data of delay and EAS load from NWDAF for EAS and local PSA UPF selection. 
-	SMF selects EAS and local PSA UPF considering EAS load (if available).
-	AF may provide the EAS load/EAS processing delay.
Editor’s NOTE: Details of such interaction are FFS.
Editor’s NOTE: Whether the NWDAF should be involved is FFS.
* * * * End of changes * * * *
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