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Abstract of the contribution: Propose a update on Solution #10: L-PSA and EAS (re)selection based on N6 one-way and two-way delay measurement.
1	Discussion
[bookmark: _Hlk85614707]This paper is to propose update on Solution #10.
It is propose to solve the Editor’s notes on Solution #10 in the following ways:
Editor's note:	Whether the more precise time synchronization protocol can be used e.g. PTP is FFS.
The more precise time synchronization protocol (e.g. PTP) can be used. Related description has been updated.
Editor's note:	How to configure the same protocol information in UPF and EAS is FFS.
The SMF configure the same protocol information in UPF and EAS in the following way:
- In step 2, the SMF configures OWAMP/TWAMP in AF by sending indication to support UL/DL/RT N6 delay measurement.
- In step 4a, 4b or 4c, the SMF configures OWAMP/TWAMP in the L-PSA by sending UL/DL/RT N6 delay indication.
If OWAMP/TWAMP is not supported by L-PSA, failure and cause value is send in N4Session Modification Response, and the UL/DL/RT N6 delay measurement is failed.
2	Proposal
[bookmark: _Hlk513714389]It is proposed to include the below changes into TR 23.700-49 v0.2.0.
[bookmark: _Toc22214903][bookmark: _Toc23254036]
FIRST CHANGE
[bookmark: _Toc161389117][bookmark: _Toc160521018]6.10	Solution #10: L-PSA and EAS (re)selection based on N6 one-way and two-way delay measurement
[bookmark: _Toc160521019][bookmark: _Toc161389118]6.10.1	Key Issue mapping
This solution is related to the KI#2.
[bookmark: _Toc160521020][bookmark: _Toc161389119]6.10.2	Functional Description
This solution is applied in 5GS architecture for non-roaming scenario supporting Edge Computing as Figure 4.2-1 or Figure 4.2-2 of TS 23.548 [5].
In this solution, SMF performs L-PSA UPF and EAS (re)selection based on the measured N6 delay. The measurement of N6 delay is as follows:
-	In the case for uplink (UL) N6 delay measurement, SMF requests L-PSA to send a N6 delay measurement packet to EAS, encapsulating local time T1 of sending the packet. The EAS records the local time T2 when receiving the N6 delay measurement packets and calculates the UL N6 delay and responds to the L-PSA. The L-PSA reports the UL N6 delay to the SMF.
-	In the case for downlink (DL) N6 delay measurement, SMF requests L-PSA to measure DL N6 delay, and the L-PSA sends a request to EAS. The EAS sends a N6 delay measurement packet to L-PSA, encapsulating local time T3 of sending the packet. The L-PSA records the local time T4 when receiving the N6 delay measurement packets and calculates the DL N6 delay. The L-PSA reports the DL N6 delay to the SMF.
	In order to support the synchronization between PSA UPF(s) and EAS(s) to support the one-way delay measurement, the NTP (Network Time Protocol) or PTP (Precise Time Protocol) can be introduced.
Editor's note:	Whether the more precise time synchronization protocol can be used e.g. PTP is FFS.
-	In the case round-trip (RT) N6 delay measurement (without the EAS application part), SMF requests L-PSA to send a N6 delay measurement packet to EAS, encapsulating local time T1 of sending the packet. The EAS records the local time T2 when receiving the N6 delay measurement packets. Then the EAS responds the L-PSA with response packet, encapsulating local time T3, and L-PSA records the local time T4 of receiving the N6 delay measurement packet. The L-PSA calculates the RT N6 delay based on the (T2-T1+T4-T3), and reports the RT N6 delay to the SMF.
The protocols which can be used to support the above N6 delay monitoring, for example, includes:
[bookmark: _GoBack]-	RFC 4656: A One-way Active Measurement Protocol (OWAMP).
-	RFC 5357: A Two-Way Active Measurement Protocol (TWAMP).
Editor's note:	How to configure the same protocol information in UPF and EAS is FFS.
[bookmark: _Toc161389120][bookmark: _Toc160521021]6.10.3	Procedures


Figure 6.10.3-1: Procedure of L-PSA and EAS reselection based on N6 delay measurement
1.	The EAS discovery procedure is performed as described in clause 6.2.3.2.2 or clause 6.2.2.2 of TS 23.548 [5].
2.	PCF based on local configuration, sends N6 delay measurement requirement to AF via NEF, including N6 delay measurement ID, L-PSA address, indication to support UL N6 delay measurement or DL N6 delay measurement or RT N6 delay measurement, optionally including reporting frequency.PCF may also send protocol indication of OWAMP alignment with UL/DL N6 delay measurement, protocol indication of TWAMP alignment with RT N6 delay measurement to NEF/AF.
3.	PCF reuses steps 3-5 of the SM Policy Association Modification procedure as described in clause 4.16.5.2.1 of TS 23.502 [3] to update PCC rules, including N6 delay measurement policy. The N6 delay measurement policy may include indication for UL N6 delay measurement or DL N6 delay measurement or round-trip (RT) N6 delay measurement, as well as the protocol indication (OWAMP or TWAMP).
NOTE:	The AF may indicate EAS to support UL N6 delay measurement, DL N6 delay measurement or round-trip N6 delay measurement. The details are out of SA WG2 scope.
	If UL N6 delay measurement is required by PCF, the following steps 4a, 5a, 6a and 7a are performed:
4a.	The SMF sends a N6 delay measurement request to the L-PSA via N4 to request the UL N6 delay measurement between L-PSA and EAS, may including the protocol indication of OWAMP. The N6 delay measurement request may contain EAS IP address and measurement parameters determined by SMF based on the authorized N6 delay measurement policy received from the PCF and/or local configuration. The measurement parameter includes UL N6 delay indication and reporting frequency. If the L-PSA does not support OWAMP, it includes failure and "OWAMP is not supported" cause value in the N4 session establishment response message.
5a.	The L-PSA creates and sends the N6 delay measurement packet to the EAS in a measurement frequency. The L-PSA encapsulates in the N6 delay measurement packet with UL N6 delay measurement packet indicator (which indicates the packet is used for UL N6 delay measurement) and the local time T1 when the L-PSA sends out the N6 delay measurement packet.
6a.	The EAS records the local time T1 received in the N6 delay measurement packet and the local time T2 at the reception of the N6 delay measurement packet. The EAS calculates the UL N6 delay and sends N6 delay measurement response packet. The EAS encapsulates the UL N6 delay measurement packet indicator and the UL N6 delay in the N6 delay measurement response packet.
7a.	The L-PSA sends report to SMF, including the UL N6 delay and the EAS IP address.
	If DL N6 delay measurement is required by PCF, the following steps 4b, 5b, 6b and 7b are performed:
4b.	The SMF sends a N6 delay measurement request to the L-PSA via N4 to request the DL N6 delay measurement between L-PSA and EAS, may including the protocol indication of OWAMP. The N6 delay measurement request may contain EAS IP address and measurement parameters determined by SMF based on the authorized N6 delay measurement policy received from the PCF and/or local configuration. The measurement parameter includes DL N6 delay indication and reporting frequency. If the L-PSA does not support OWAMP, it includes failure and "OWAMP is not supported" cause value in the N4 session establishment response message.
5b.	The L-PSA creates and sends DL N6 delay measurement request to the EAS. The L-PSA encapsulates in the N6 delay measurement packet with DL N6 delay measurement packet request indicator (which indicates the packet is used for DL N6 delay measurement request).
6b.	The EAS creates and sends the N6 delay measurement packet to the L-PSA in a measurement frequency. The EAS encapsulates in the N6 delay measurement packet with DL N6 delay measurement packet indicator and the local time T3 when the EAS sends out the N6 delay measurement packet.
7b.	The L-PSA records the local time T4 received in the N6 delay measurement packet. The L-PSA calculates the DL N6 delay. The L-PSA sends report to SMF, including the DL N6 delay and the EAS IP address.
	If RT N6 delay measurement is required by PCF, the following steps 4c, 5c, 6c and 7c are performed:
4c.	The SMF sends a N6 delay measurement request to the L-PSA via N4 to request the RT N6 delay measurement between L-PSA and EAS,, may including the protocol indication of TWAMP. The N6 delay measurement request may contain EAS IP address and measurement parameters determined by SMF based on the authorized N6 delay measurement policy received from the PCF and/or local configuration. The measurement parameter includes RT N6 delay indication and reporting frequency. If the L-PSA does not support TWAMP, it includes failure and "TWAMP is not supported" cause value in the N4 session establishment response message.
5c.	The L-PSA creates and sends the N6 delay measurement packet to the EAS in a measurement frequency. The L-PSA encapsulates in the N6 delay measurement packet with RT N6 delay measurement packet indicator (which indicates the packet is used for RT N6 delay measurement) and the local time T1 when the L-PSA sends out the N6 delay measurement packet.
6c.	When receiving an N6 delay measurement packet from L-PSA with RT N6 delay measurement packet indicator, the EAS creates and sends the N6 delay measurement response packet to the L-PSA:
-	The EAS encapsulates in the N6 delay measurement response packet with RT N6 delay measurement packet indicator, the time T1 received in the N6 delay measurement packet, the local time T2 at the reception of the N6 delay measurement packet and the local time T3 when the EAS sends out this response packet.
7c.	The L-PSA records the local time T4 when receiving the N6 delay measurement response packet and calculates the RT N6 delay based on (T2-T1+T4-T3), and reports the RT N6 delay and the EAS IP address to the SMF.
8.	If the SMF determines the N6 delay (UL or DL or RT N6 delay) is exceeded the N6 delay threshold, which may be configured in SMF or provided by PCF, then the SMF sends the N6 delay, L-PSA address and EAS address to PCF by invoking Npcf_SMPolicyControl_Update Request.
9.	The PCF invokes Npcf_SMPolicyControl_Update Response to update the SM Policy to the SMF, including UL/DL/RT N6 delay per L-PSA per EAS, which may be measured based on other traffic flows.
10.	The SMF may re-select the L-PSA and EAS, and triggers edge relocation as described in clause 6.2.3.3 or clause 6.2.2.3 of TS 23.548 [5].
[bookmark: _Toc160521022][bookmark: _Toc161389121]6.10.4	Impacts on existing services, entities and interfaces
SMF:
-	Sending N6 delay measurement request to L-PSA to request UL/DL/RT N6 delay measurement.
-	Sending request to PCF if determines N6 delay is exceeded N6 delay threshold.
-	Performing EAS re-discovery procedure at edge relocation based on N6 delay.
L-PSA:
-	Sending N6 delay measurement packet or N6 delay measurement request to EAS.
-	Calculating DL/RT N6 delay.
-	Reporting N6 delay to SMF.
-	Sending failure and "OWAMP is not supported" or "TWAMP is not supported" cause value if OWAMP/TWAMP is not supported.
EAS:
-	Sending N6 delay measurement packet or N6 delay measurement response packet to L-PSA.
-	Calculating UL N6 delay.
PCF:
-	Sending N6 delay measurement requirement to AF via NEF.
-	Sending N6 delay measurement policy to SMF.
-	Sending N6 delay per L-PSA per EAS to SMF.

End of CHANGE
 
3GPP
SA WG2 TD

oleObject1.bin


UE







SMF







ULCL/BP







L-PSA







PCF







PSA







EASDF







1. EAS discovery procedure, clause 6.2.3.2.2 or 6.2.2.2 of TS 23.548







2. N6 delay measurement request







4a. N4 Session Modification







NEF







AF







5a. N6 delay measurement packet







7a. N4 Session Report







10. EAS Re-discovery Procedure at Edge Relocation, clause 6.2.3.3 or 6.2.2.3 of TS 23.548







EAS







6a. N6 delay measurement response packet







4b. N4 Session Modification







5b. N6 delay measurement request







7b. N4 Session Report







6b. N6 delay measurement packet







4c. N4 Session Modification







5c. N6 delay measurement packet







7c. N4 Session Report







6c. N6 delay measurement response packet







8. Npcf_SMPolicyControl_Update Request







9. Npcf_SMPolicyControl_Update Response







3. Steps 3-5 of Figure 4.16.5.2-1 of TS 23.502












image1.emf
 

UE   SMF  

ULCL/BP  

L - PSA   PCF   PSA   EASDF  

1. EAS discovery procedure , clause 6.2.3.2.2   or 6.2.2.2   of TS 23.548  

2. N6 delay measure m e nt  request  

4a. N4 Session Modification  

NEF   AF  

5a. N6 delay measurement packet  

7a. N4 Session Report  

10. EAS Re - discovery Procedure at Edge Relocation, clause  6.2.3.3   or 6.2.2.3   of TS 23.548  

EAS  

6a. N6 delay  measurement response packet  

4b. N4 Session Modification  

5b. N6 delay measurement request  

7b. N4 Session Report  

6b. N6 delay measurement packet  

4c. N4 Session Modification  

5c. N6 delay measurement packet  

7c. N4 Session Report  

6c. N6  delay measurement response packet  

8. Npcf_SMPolicyControl_Update Request  

9. Npcf_SMPolicyControl_Update Response  

3. Steps 3 - 5 of Figure 4.16.5.2 - 1 of TS 23.502  


