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Abstract: This contribution introduces a solution for AF requesting 5G network jitter.
1. Discussion
Jitter can be used as an important parameter to show 5G E2E network delay variance, and also is a quite important value to show the deterministic performace of 5G network. In some scenarios that require high network stability, such as industrial manufacturing, remote surgery, applications need to know whether the current 5G network stability, such as jitter, can meet requirements. Therefore, AF should be able to request and obtain current jitter of the 5G network.
After checking the IETF RFC 1889, it provides a method to calculate the “jitter”. 
The jitter J is defined to be the mean deviation (smoothed absolute value) of the difference D in packet spacing at the receiver compared to the sender for a pair of packets.
As shown in the equation below, this is equivalent to the difference in the "relative transit time" for the two packets; the relative transit time is the difference between a packet's RTP timestamp and the receiver's clock at the time of arrival, measured in the same units. If Si is the RTP timestamp from packet i, and Ri is the time of arrival in RTP timestamp units for packet i, then for two packets i and j, D may be expressed as

                 D(i,j)=(Rj-Ri)-(Sj-Si)=(Rj-Sj)-(Ri-Si)

The interarrival jitter is calculated continuously as each data packet i is received from source SSRC_n, using this difference D for that packet and the previous packet i-1 in order of arrival (not necessarily in sequence), according to the formula

                    J=J+(|D(i-1,i)|-J)/16

This contribution proposes a solution to key issue#3A, introducing the mechanism to support AF request jitter requirements. The following figure shows the main procedure.The main idea is that the AF provides request for jitter, and 5G system calculate the jitter based on a group of E2E packet delay between UE and PSA UPF(i.e. E2E packet delay=Ri-Si). After PCF getting a group of E2E delay data in measurement period, the PCF send the jitter measument data to NWDAF in step 10, and getting the jitter result in step 11. The NWDAF may use the above IETF RFC1889 method to calculate the jitter.

The sample packet for jitter calculation may comply with Poisson sampling, because it ensures an unbiased nduniformly distributed sampling during jitter measurement period. However,alternate sampling methodologies are possible. For example,continuous sampling of a constant bit rate stream (i.e., periodic packet transmission) is a possibility.(IETF RFC 3393)
Considering R16 QoS monitoring mechanism, the measurement period, the packet delay measurement frequency in RAN and UPF has been defined in QoS monitoring PCC rules, therefore the only update is introducing NWDAF to calculate the jitter, based on the calculated packet delay values reporting from PCF.

Some detailed description please see the main content of this P-CR.
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Figure1. The procedure of jitter calculation in 5G system based on AF jitter requriement.
2. Text Proposal

It is proposed to capture the following changes in TR 23.700-20.
* * * * First change * * * *
6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues

	Solutions
	Key Issues

	
	1
	2
	3
	5

	#1: Provisioning URSP configuration to the UE to establish PDU Sessions for edge applications
	X
	
	
	

	#2: Local DNS based edge server address discovery
	X
	
	
	

	#3: DNS AF
	X
	
	
	

	#4: Providing the DNS authoritative server with IP addressing information about where the UE is located
	X
	
	
	

	#5: Server Discovery using DNS, IP Routing and URSP
	X
	
	
	

	#6: Discovery of EAS based on DNS
	X
	
	
	

	#7: SMF/I-SMF selection based on DNAI
	X
	
	
	

	#x: Mechanism for AF requesting 5G network jitter
	
	
	X
	


* * * * second change * * * *(all new texts)

6.X
KI #3A, New Solution: Mechanism for AF requesting 5G network jitter
6.X.1
Description

This solution is for key issue#3A,which addressess Exposure of deterministic QoS including aspects related to:
-
Ability for AF to request absolute delay and jitter requirements, and mechanisms to enable the PCF to determine the 5GS QoS parameters based on the requirements received from AF.
-
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 a mechanism for AF requesting jitter requirements. 
The main idea is that the AF provides request for jitter, and 5G system calculate the jitter based on a group of E2E packet delay between UE and PSA UPF. After PCF getting a group of E2E delay data in measurement period, the PCF send the latency measument data to NWDAF. The NWDAF may use the IETF RFC1889 method to calculate the jitter and send the jitter value back to PCF, and then response to AF. Considering R16 QoS monitoring mechanism, the measurement period, the packet delay measurement frequency in RAN and UPF has been defined in QoS monitoring PCC rules, therefore the only update is introducing NWDAF to calculate the jitter.
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,are included in the request, and are sent to PCF via NEF.
When PCF accepts the jitter requirement, it generates the QoS Monitoring policy for a service data flow or a GTP-U path tunnel, based on the request from AF. In the QoS Monitoring PCC rule, the QoS monitoring period can be the same as jitter measurement period; QoS monitoring reporting frequency can be the same as jitter sample frequency. Then PCF provides the QoS Monitoring policy to the SMF.

When SMF gets the PCC rules for jitter calculation, the SMF sends the QoS Monitoring request to the PSA UPF via N4 and NG-RAN via N2 signalling to request the QoS monitoring between PSA UPF and NG-RAN, as described in TS 23.501 clause 5.33.3.When the reporting trigger(s) is satisfied, e.g. the reporting period expires, or the PDU Session is released, the UPF reports the calculated packet delay value(s) to the SMF, and the SMF sends the reports to the PCF.
PCF sends a request for jitter calculation by using Nnwdaf_AnalyticsInfo_Request. NWDAF calculate the delay jitter by considering the packet delay value(s), jitter measurement period and sample frequency, with using IETF RFC1889 jitter calculation method. Then NWDAF sends the jitter value to PCF, and PCF reply the AF request with the calculated jitter value.
The sample packet frequency for jitter calculation may comply with Poisson sampling, because it ensures an unbiased nduniformly distributed sampling during jitter measurement period. However,alternate sampling methodologies are possible. For example,continuous sampling of a constant bit rate stream (i.e., periodic packet transmission) is a possibility.(IETF RFC 3393)
6.X.2
Procedures

The mechanism for AF requesting jitter requirements can be described in the Figure 6.X.2-1.
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0. PDU session has been established; 

1.Nnef_AFsessionWithQoS_Create

4a.Namf_Communication_N1N2MessageTransfer

5. N2 Message

6.AN-specific resource modification of transport

7. UL packet data

9. Npcf_SMPolicyControl_UpdateNotifyresponse

2.Npcf_PolicyAuthorization_Create

3.Npcf_SMPolicyControl_UpdateNotify

4b. N4 Session Modification Request

8.N4 Session Modification Response

10. Nnwdaf_AnalyticsInfo_Request

11. Nnwdaf_AnalyticsInfo_Requestresponse

12. Npcf_PolicyAuthorization_Notify

13. Nnef_AFsessionWithQoS_Notify


Figure 6.X.2-1: AF requesting jitter requirements
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 requirement, jitter measurement period, sample frequency.
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, 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
5.   AMF sends QoS monitoring request to NG-RAN through N2 interface.
6.
The NG-RAN initiates the measurement of UL/DL packet delay on Uu interface based on the QoS Monitoring request from SMF, and NG-RAN performs delay measurement based on the jitter measurement period and sample frequency provided by AF.

7.   NG-RAN reports the UL/DL packet delay result on Uu interface to the UPF in the UL packet data.

8.
UPF calculates the end to end packe delay between NG-RAN and PSA UPF, as described in TS 23.501 clause 5.33.3, and reports the packe delay value(s) to 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), it requests NWDAF to calculate delay jitter based on packet delay value(s), jitter measurement period, sample frequency.

11.
After NWDAF calculation e.g. based on RFC 1889 method, the NWDAF reply the delay jitter value to PCF by using Nnwdaf_AnalyticsInfo_Request response message.
12.
PCF sends jitter value and other QoS monitoring data to NEF through Npcf_PolicyAuthorization_Notify service.

13.
NEF sends jitter and other QoS monitoring data to AF through Nnef_AFsessionWithQoS_Notify.
6.X.3
Impacts on Existing Nodes and Functionality
Editor's Note: This clause captures impacts on existing 3GPP nodes and functional elements.
NWDAF:

- 
calculating the jitter value based on QoS monitoring E2E latency value(s)

PCF:
-  receiving the AF jitter requirement indication. 
-
sending the QoS monitoring E2E latency value(s) to NWDAF,with the jitter measurement period and sample frequency.
* * * * End of changes * * * *[image: image3.png]
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