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Abstract of the contribution: Propose solution for Key issue 7.
1 Discussion
In this solution, it is proposed two aspects to minimize the jitter. One aspect is the 5GS should have a clear idea about the jitter concept, i.e. how to calculate the jitter value. The second aspect is that once the PCF get the jitter value for air interface and CN part, what kind of policy enhancement can be implemented to reduce the jitter.
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-60 v0.1.0 on FS_XRM as follows
[bookmark: _Hlk92215149]
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Table 6.0-1: Mapping of Solutions to Key Issues
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[bookmark: startOfAnnexes][bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc97036718]6.X	Solution #X: 5GS Policy enhancements to minimize the jitter
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc97036719]6.X.1	Key Issue mapping
This solution is for Key Issue #1, which addresses following aspects:
-	Potential policy enhancements to minimize the jitter, focusing on i.e. requirement provisioning from AF, extension of PCC rule.	
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc97036720]6.X.2	Description
[bookmark: _Toc500949101]This solution proposes a method for the 5GS to have a knowledge of the end-to-end jitter and as well as the air interface transmission jitter and CN part transmission jitter, which can help PCF generate some policy to minimize the jitter in different part of 5GS.
In this solution, it is proposed two aspects to minimize the jitter. One aspect is the 5GS should have a clear idea about the jitter concept, i.e. how to calculate the jitter value. The second aspect is that once the PCF get calculates the jitter value for air interfaceRAN part and the part between NG-RAN and PSA UPFCN part, what kind of policy enhancement can be implemented to reduce the jitter.	Comment by Nokia: “get” would be misleading. To align with below paragraphs, PCF calculates the jitter. 	Comment by Nokia: In the flow chart, it is explained to reuse current QoS monitoring mechanism for delay measurement, then what RAN can measure is RAN part delay rather than the air interface delay.
1) For the first aspect, with considering the QoS monitoring mechanism in Rel-16, 5G system can calculate the jitter based on packet transmission delay per QoS flow. For the 5GS jitter, the End-to-End delay from UE to PSA UPF should be used. While for the air interface jitter, the air interface delay from UE to RAN should be considered, and for the CN part jitter, the delay from RAN to N6 should be considered. 
AF sends a request for jitter calculation by using Nnef_AFsessionWithQoS_Create request message to NEF, the indication of jitter requirement, jitter measurement period, sample frequency, reporting threshold or reporting frequency (TS 23.503 [12] clause 6.1.3.21) may be included in the request, and are sent to PCF via NEF.	Comment by Nokia: This service is more appropriate for jitter requirement while Nnef_EventExposure_Subscribe is more appropriate for jitter measurement.
When PCF accepts the jitter requirement, PCF generates the QoS Monitoring policy for a service data flow, based on the request from AF. In the QoS Monitoring PCC rule, the QoS monitoring period can be the same as jitter measurement period. Then PCF provides the QoS Monitoring policy to the SMF.
After the QoS monitoring procedure, the SMF can report the end-to-end delay values, air interfaceRAN part delay values, CN part delay values between NG-RAN and PSA UPF, to PCF. PCF may use the IETF RFC 1889 method to calculate an estimation of jitter based on measured delay values and then sends the estimated jitter value to AF.	Comment by Nokia: Wrong understanding on the end-to-end delay. In 23.501 it means the sum delay of RAN part measured by RAN and pkt delay between NG-RAN and PSA UPF, which is measured by PSA UPF.
2) For the second aspect, AF may provide a jitter expectation to PCF, as well as the Alternative Service Requirements in a prioritized order. When the PCF authorizes the service information from the AF and generates a PCC rule, it shall also derive Alternative QoS Parameter Sets for this PCC rule based on the QoS Reference parameters or the Requested Alternative QoS Parameter Sets in the Alternative Service Requirements. So when the end-to-end jitter value cannot satisfy the AF requirement, the PCF may adjust the policy rule by using Alternative QoS rules to e.g. set a higher priority level for this flow.
When the PCF finds the air interface jitter value is larger than the end-to-end jitter value, PCF may notify such information to NG-RAN with requirement to minimize the air interface jitter. And the exact method is depending on RAN WG discussion.

[bookmark: _Toc22214910][bookmark: _Toc43906719][bookmark: _Toc43906834][bookmark: _Toc44311960][bookmark: _Toc50536603][bookmark: _Toc54930381][bookmark: _Toc54968186][bookmark: _Toc57236508][bookmark: _Toc57236671][bookmark: _Toc57530312][bookmark: _Toc68087452]6.X.3	Procedures for jitter calculation
The mechanism for AF requesting jitter requirements can be described in the Figure 6.X.3-1.


Figure 6.X.3-1: AF requesting jitter calculation
[bookmark: _Toc22214911][bookmark: _Toc43906720][bookmark: _Toc43906835]0.	The PDU session has been established.
1.	The AF sends a QoS monitoring request to the NEF by Nnef_AFsessionWithQoS_Create request message. The request message includes indication of jitter, jitter measurement period, sample frequency.	Comment by Nokia: This service is more appropriate for jitter requirement while Nnef_EventExposure_Subscribe is more appropriate for jitter measurement.

2.	The NEF authorizes the AF request and sends the jitter calculation parameter in the AF request message to the PCF through the Npcf_PolicyAuthorization_Create request.
3.	PCF generates the authorized QoS Monitoring policy based on the AF request, measurement period, sample frequency, and triggers SMF to initiate PDU Session Modification procedure by sending Npcf_SMPolicyControl_UpdateNotify request.
4a.	SMF activates the end to end UL/DL packet delay measurement between UE and PSA UPF for the QoS Flow or GTP-tunnel during the PDU Session Modification procedure. SMF sends QoS Monitoring request to AMF by Namf_Communication_N1N2MessageTransfer message, and AMF sends QoS monitoring request to NG-RAN through N2 interface.
4b.	The SMF sends a QoS Monitoring request to the PSA UPF via N4	Comment by Nokia: To align the current PDU session modification procedure, this step is performed before step 4a and a response message shall be added.
5.	AMF sends QoS monitoring request to NG-RAN through N2 interface.
6.	The NG-RAN initiates the RAN part measurement of UL/DL average packet delay on Uu interface based on the QoS Monitoring request from SMF, and NG-RAN performs delay measurement based on the existing procedures in clause 5.33.3.2 of TS 23.501 [2] for QoS monitoring for URLLC.	Comment by Nokia: Not only Uu interface
7.	NG-RAN reports the RAN part UL/DL average packet delay result on Uu interface to the UPF in the UL packet data as defined in clause 5.33.3.2 of TS 23.501 [2] clause 5.33.3.2.
8.	UPF calculates the end to end packet delay between NG-RAN and PSA UPF, as described in clause 5.33.3.2 of TS 23.501 [2] clause 5.33.3, and reports the end to end packet delay value(s) between NG-RAN and PSA UPF, air interfaceRAN part delay value(s) to SMF.	Comment by Nokia: The signalling is wrong. UPF uses PSFP Session Report to report measured delay.	Comment by Nokia: Currently UPF can only report end to end packet delay between UE and PSA UPF. So, this is a new proposal for Rel-18 to let the UPF to report separate delay components to the SMF.
9.	The SMF reports the obtained packet delay value(s) to the PCF by sending an Npcf_SMPolicyControl_UpdateNotify response message.
10.	When PCF gets the packet delay value(s), including the end to end packet delay value(s) between NG-RAN and PSA UPF and air interface delay value(s), it calculate delay jitter(s) based on these delay value(s), jitter measurement period, sample frequency. Then PCF replies the delay jitter value(s) to NEF.
11.	NEF sends jitter and other QoS monitoring data to AF through Nnef_AFsessionWithQoS_Notify.
[bookmark: _Toc44311961][bookmark: _Toc50536604][bookmark: _Toc54930382][bookmark: _Toc54968187][bookmark: _Toc57236509][bookmark: _Toc57236672][bookmark: _Toc57530313][bookmark: _Toc68087453]6.X.4	Impacts on services, entities and interfaces
PCF:
-	Receiving the AF jitter requirement indication.
-	Calculating the estimated jitter value based on QoS monitoring E2E latency value(s) air interface delay value(s).
-  Notify the RAN about the air interface jitter value
* * * *end of change * * * *
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