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Abstract: Proposes the Periodicity Jitter for the XRM stream and two procedures to minimize the Periodicity Jitter
1. Periodicity and Periodicity Jitter
Jitter is an important QoS factor to impact the user's QoE of the XRM service. Since all the PDUs of a PDU Set is sent in a burst, the jitter between the PDUs within the same PDU Set can be ignored (e.g. in the figure 1, the packet 2 to 6 belong to the same PDU set, and the total time delay from the first pack to the last pack is only 53us, the jitter can be totally ignored). If there are multiple PDU Sets within a PDU burst, the jitter between the PDUs within the PDU burst can also be ignored (e.g. in the figure 1, the packet 1 to 19 belongs to the same PDU burst, but there are 3 PDU sets, and the total time delay from the first packet 1 to last packet 19 of the PDU burst is only 313us, the jitter can also be ignored). For the XRM service, the main jitter comes from the jitter between the PDU sets from two successive PDU bursts, e.g. in the figure 1, the time span between the 19 (in fact it shall be packet 1) and 20 is the periodicity of the XRM video stream, and the time difference between 19 and 20 is 24390us = 24.4ms, and the time difference between packet 20 and 21, 22 and 23, 24 and 25 are 35.8ms, 51.2ms, 27.8ms. In fact, the periodicity is 33.3ms(FPS=30) and time difference between real measured periodicity with the anticipated periodicity (33.ms) have different value at different time, we name the Periodicity Jitter is the time difference between real measured periodicity with the anticipated periodicity (1000/FPS). 
[image: ]
Figure 1: Periodicity and Periodicity Jitter between PDU bursts
The figure 2 can give a more detailed statistics information on Periodicity and Periodicity Jitter within the 2 seconds. The figure 2 shows that the periodicity Jitter is varied during the whole measured time.
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Figure 2: Periodicity and Periodicity Jitter Statistics
2. Periodicity and Periodicity Jitter
Since the Periodicity Jitter exists during the whole measured time (as showed in figure 1 and 2), we need some QoS and Policy mechanism to minimize the Periodicity Jitter.
It is proposed that the XRM AF can provide the Periodicity and Periodicity Jitter for the XRM stream to the PCF (via the NEF if needed) and PCF generates the PCC rules which includes the Periodicity and Periodicity Jitter to the SMF, the SMF can request the UPF and RAN to enforce the QoS Control to minimize the Periodicity Jitter.
Also the UPF can measure the Periodicity Jitter for the UL and DL XRM stream, and UPF can report the measured UL and DL Periodicity Jitter to the SMF/PCF/NEF, then to the XRM AF, then the XRM AF can change its codec and provides the updated Periodicity Jitter to the PCF.
3. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
[bookmark: _Toc517082226]* * * * First change (all new texts)* * * *
[bookmark: _Toc324232211][bookmark: _Toc326248702][bookmark: _Toc421821979]6. x	Solution #x – Periodicity Jitter Control for XRM Service
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc97526926]6. X.1	Key Issue mapping
This solution is for KI #7 Policy enhancements for jitter minimization.


[bookmark: _Toc97526927]6. X.2	Description
Jitter is an important QoS factor to impact the user's QoE of the XRM service. Since all the PDUs of a PDU Set is sent in a burst, the jitter between the PDUs within the same PDU Set can be ignored. If there are multiple PDU Sets within a PDU burst, the jitter between the PDUs within the PDU burst can also be ignored. For the XRM service, the main jitter comes from the jitter between the PDU sets from two successive PDU bursts. Since the periodicity is the time span between the two successive PDU burst. For the video stream, the periodicity = 1000/FPS (ms). The Periodicity Jitter is the time difference between measured periodicity with the anticipated periodicity (=1000/FPS).

[bookmark: _Toc97526928]6. X.3	Procedures
6. X.3.1	Periodicity Jitter Provision procedure


 Figure 6.x.3.1-1: Periodicity and Periodicity Jitter Provision procedure

0. The PDU Session for the XRM service is established, the user initiated the XRM service.
1. The XRM AF sends Nnef_AFsessionWithQoS_Create (UE address, AF Identifier, Flow description, QoS, Periodicity, Periodicity Jitter) request to the NEF. The Periodicity is the periodicity time for the UL/DL for the service stream, the Periodicity Jitter is the jitter requirements for the UL/DL service stream.
2. The NEF checks whether the AF is authorized to send request. If the Authorization is granted, the NEF gets the PCF ID based on the UE address from the BSF.  
3. The NEF sends Npcf_PolicyAuthorization_Create request (UE ID, QoS, Periodicity, Periodicity Jitter) to the PCF.
4. The PCF generates the PCC rules and sends Npcf_SMPolicyControl_UpdateNotify Request (UE ID, PCC rules (Periodicity, Periodicity Jitter)) to the SMF.
5. The SMF responses to the PCF.
6. The SMF provides new N4 rules (Periodicity and Periodicity Jitter) to the UPF. The UPF responses to the SMF. How does the UPF perform the periodicity jitter handling is out of scope of this release, e.g. the UPF firstly checks whether the UL/DL periodicity jitter is within the jitter requirements in the QER of the N4 rule and enforce the UL and DL Periodicity time not bigger than the Periodicity jitter provided by the SMF, e.g. using the buffering and forwarding. 
7. The SMF send the new QoS Profile to the RAN via the AMF, the SMF sends the Namf_CommnicationN2MessageTransfer (N2 Message (new QoS Profile (Periodicity, Periodicity Jitter)).
8. The AMF forwards the N2 Message (new QoS Profile (Periodicity, Periodicity Jitter) to the RAN. The RAN enforce the Periodicity jitter not bigger than the Periodicity jitter provided by the SMF. e.g. The RAN firstly checks whether the UL/DL periodicity jitter is within the jitter requirements in the jitter requirement in the QoS profile and adjusts the UL and DL periodicity time to minimize the jitter for the UL/DL PDUs e.g. using scheduling, buffering and forwarding. 

6. X.3.2	Periodicity Jitter Report procedure

 Figure 6.x.3.2-1: Periodicity Jitter Report procedure
0. The PDU Session for the XRM service is established. The user initiated the XRM service. The Periodicity and Periodicity Jitter provision procedure is per formed as described in clause 6.x.3.1.
1. Based on the real measured periodicity time and the anticipated periodicity time (provided by the SMF in N4 session) between the two succeed DL/UL PDU sets from two successive PDU bursts from/to the N6, the UPF detects the periodicity jitter, the UPF reports the DL/UL periodicity jitter of the SDF from/to N6 to the SMF.
2. The SMF acknowledges the N4 Session report.
3. The SMF sends the Npcf_SMPolicyControl_Update request (measured UL and DL Periodicity Jitter) to the PCF.
4. The PCF responses the request.
5. The PCF sends Npcf_PolicyControl_Notify (measured UL and DL Periodicity Jitter) to the NEF. 
6. The NEF sends Nnef_EventExposure_Notify (measured UL and DL Periodicity Jitter) to the AF.
7. Depending on the measured UL and DL Periodicity Jitter reported by the NEF, the AF may change its codec and the AF may send Nnef_AFsessionWithQoS_Update (Periodicity Jitter) request to the NEF. The Periodicity Jitter is the updated Periodicity Jitter. How the AF changes its codec and how to set the updated Periodicity Jitter is out of scope. 
8. The NEF sends Npcf_PolicyAuthorization_Update request (Periodicity Jitter) to the PCF.
9. The steps 4 to 8 of clause 6.x.3.1 is performed.
10. The PCF responses to the NEF
11. The NEF responses to the AF.

[bookmark: _Toc97526929]6. X.4	Impacts on services, entities and interfaces
AF:
· Provides new/updated Periodicity and Periodicity Jitter with the XRM stream to the NEF/PCF
PCF:
· Provides the PCC rules for the SDF with Periodicity and Periodicity Jitter to the SMF.
· Notifies the measure UL/DL Periodicity Jitter to the AF (via NEF)
Note: If only AF and PCF impacts are allowed, the following part can be removed.
SMF:
· Includes the Periodicity and Periodicity Jitter in the N4 session rule 
· Includes the Periodicity and Periodicity Jitter in the N2 Session management  session message 
· Receives the measured UL/DL Periodicity Jitter from the UPF
· Reports the measured UL/DL Periodicity Jitter from the UPF to the PCF
UPF:
· Measures and Enforces the Periodicity Jitter 
· Reports the measured periodicity to the SMF
RAN:
· Measures and Enforces the Periodicity Jitter 
[bookmark: _GoBack]
* * * * End of change* * * *
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