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Abstract of the contribution: This contribution proposes a solution for Burst spread measurement via echo mechanism.
Proposal
[bookmark: _Toc30694660][bookmark: _Toc31096574]<<< Start of changes >>>
6.X	Solution #3A: CN assisted burst spread measurement
[bookmark: _Toc30694661][bookmark: _Toc31096575]6.X.1	Introduction
[bookmark: _Toc30694662][bookmark: _Toc31096576]This solution addresses Key issue #3A: Exposure of deterministic QoS. Specially, it addresses the aspect related to: 
-	Ability for AF to indicate periodicity, burst size and burst arrival time (as defined in Rel-16 for TSC Assistance information), optionally burst spread (variation of burst arrival time for DL traffic resulting from jitter on N6, if applicable) along with Timing Domain (reference for these parameters) associated with these parameters to the NEF.
This solution proposes to measure the Burst spread via echo mechanism similar with GTP-U Path Monitoring as specified in clause 5.33.3.3 of TS 23.501. When the SMF receives the time synchronization service request from the AF, it can determine whether active the delay measurement on N6 for burst spread calculation. The UPF sends the echo message to AS if the indication received from SMF. Based on the measured result, the PSA UPF could calculate the burst spread before receiving DL packet. In this solution, the time synchronization between 5GC and AS is not required and can avoid enhancing the AS with new function. 

6.X.2	Functional Description
[bookmark: _Toc30694663][bookmark: _Toc31096577]This solution is based on the following principles:
-	The SMF determines whether active the delay measurement on N6 for burst spread calculation.
-	The SMF sends the delay measurement indication to UPF via N4 message.
-	The UPF generates Echo message and send it to AS. Then the UPF reports the measured delay to SMF.
-	The SMF determines the burst spread based on the delay and corrects the TSCAI parameter.

6.X.3	Procedures
The following procedure is used to illustrate the procedure of activation and deactivation of TSN time synchronization.


Figure 6.X.3-1: Burst spread measurement
[bookmark: _Toc30694664][bookmark: _Toc31096578]
Step 1. The AF sends a request to setup an AF session for TSC service using Nnef_AFsessionWithQoS_Create request message. Then the NEF interacts with the PCF by triggering a Npcf_PolicyAuthorization_Create request.
Step 2. The PCF issues a Npcf_SMPolicyControl_UpdateNotify request with policy information about the PDU Session.
Step 3. The SMF may check the validity of burst spread (if available) and decide to activate the delay measurement on N6. 
Step 4. The SMF sends the N4 session modification request to the UPF, which indicates UPF to measure the delay on N6.
Step 5. The UPF receives the N4 request, and then it generates Echo message and send it to AS. The delay can be calculated by RTT/2.
Step 6. The UPF reports the delay to SMF via N4 session modification response.
Step 7. The SMF determines the burst spread based on the delay and corrects the TSCAI parameter, and then sends updated TSCAI parameter to NG-RAN.
Step 8. The SMF sends the burst spread to AF via PCF and NEF.

6.X.4	Impacts on existing services and interfaces

SMF
-	Determines whether active the delay measurement on N6 for burst spread calculation, if yes, indicates it to UPF.
   -  Calculates the burst spread and correct the TSCAI parameter.
UPF
-	Generates and sends the echo message to measure the delay on N6.
-	Reports the delay to SMF.
<<< End of changes >>>
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