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Abstract of the contribution: Traffic Jitter is determined at the 5GS (by UPF).
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The following EN related to Traffic jitter/periodicity was left from TR 23700-60 v1.2 to be resolved:
	[bookmark: _heading=h.3rdcrjn]8.8	Interim Conclusion for Key Issue #8
…
-	Periodicity for UL and DL traffic of the QoS Flow. In addition to integer periodicity values, non-integer values associated to, e.g., 45FPS, 60 FPS, 90FPS, 120FPS, shall be supported. Such information shall be exchanged by re-using/extending the TSCAI/TSCAC definitions in TS 23.501 clause 5.27.2.1. 
…
NOTE 1: 	The above information can be provided to the 5GC by the AF via an NEF API. The 5GC can further derive, or be configured, with such information. 
…
-	Traffic jitter information associated with each periodicity.
Editor's Note:	How 5GC derives the above information is FFS.



This paper is illustrating that the N6 jitter can be derived based on UPF implementation. It is FFS if N3/N6 jitter ranges are needed for RAN.
It is proposed to replace the EN with 
NOTE: N6 jitter range can be derived based on UPF implementation. It is FFS if N3/N6 jitter ranges are also needed to be accounted for (within the 5GS).
2. Discussion

SA4 (S4aV220921) replied to S2 with the following:
	Q4: SA2 discussed the possibility to receive a jitter range associated with Data Burst periodicity by AF/AS to 5GS. SA2 would like SA4 whether it is feasible for the AF/AS to provide such jitter range to 5GS. 

SA4 response:
· Assuming the jitter as being the variance on the release of the Coded Picture Buffer or the RTP output buffer 
· the application server cannot recognize the jitter range happened in the intermediate path between the application server and the UE within 5GS. The application server can only recognize the jitter range at the server side.
· Such a jitter may vary during operation depending on cloud encoder load, content complexity, and many other factors. Obviously, it will be the attempt of a good video encoder to minimize the delay of encoding for each frame and make sure that real-time encoding can be maintained. However, SA4 does neither have a study nor any requirements on the performance of video encoders in real-time XR services.




One output based on the interpretation from SA4 input can be as follow (Fig 1):
 [image: ]
Figure 1. Jitter range expected by the device.
· Ideally, jitter range {-a,+b} due to the encoding process should be closed to zero. Server is aware of {-a,+b} due to its encoding process.
· Additional jitteriness caused by the intermediate path is unknown by the server. The total N6 jitter range {-x,+y} is what  the UPF sees at N6 (Application server can’t know that - it will need a crystal ball to see). UPF can derives the {-x,+y} based on the measurement on packet arrival time at UPF and timestamp and SN in the packet header (e.g. used to identify the burst to which the packet belong). 
· The decoding process at the receiver side will have a jitter buffer to capture enough PDUs so that the decoder can output the decoded media signals to meet the target play-out schedule (e.g, 60fps).
· Within 5GS, it is expected that mainly the Uu (DL/UL) will add to the overall jitteriness seen by the receiver ~~{-x, +y}.
To conclude: UPF, based on statistical measurement per QoS flow basis, can determine the jitter range {-x,+y} on the N6 side. This data can be given to RAN for RRM optimization. This paper does not address whether N3/N6 jitter ranges need to be considered or not. This paper also does not address how {-x,+y} is provided to RAN (by N4/N2 or via GTP-U header extension).
Proposal

*** begin change ***
8.8	Interim Conclusion for Key Issue #8
The following information, to be provided to the NG-RAN at PDU Session Establishment/Modification via an NGAP Message, is taken as baseline for normative work: 
-	Periodicity for UL and DL traffic of the QoS Flow. In addition to integer periodicity values, non-integer values associated to, e.g., 15FPS, 30FPS, 45FPS, 60 FPS, 72FPS, 90FPS, 120FPS, shall be supported. Such information shall be exchanged by re-using/extending the TSCAI/TSCAC definitions in TS 23.501 clause 5.27.2.1. 
Editor's Note:	If the PDU sets with the Periodicity (e.g., 45FPS, 60 FPS, 90FPS, 120FPS) are mapped into different QoS Flows, it is FFS whether the same Periodicity still exists and whether the same Periodicity can be used for the UL and DL traffic of each QoS Flow. 
NOTE 1: 	The above information can be provided to the 5GC by the AF via an NEF API. The 5GC can further derive, or be configured, with such information. 
Editor's Note:	How 5GC derives the above information is FFS.
-	Traffic jitter information associated with each periodicity.
Editor's Note:	How 5GC derives the above information is FFS.
NOTE: 	Traffic jitter information (i.e., N6 jitter range based on DL periodicity) can be done based on UPF statistical measurements per QoS flow basis on packet arrival time at UPF and timestamp and SN in the packet header (e.g. used to identify the burst to which the packet belongs). 
The AF may provide assistant information to 5GC and assist the UPF to detect the end of Data Burst: 
NOTE 1: 	Whether this assistant information based on indication of only one media unit within each data burst or based on RTP extension header or both can be discussed in normative work.
The following information for DL traffic, to be provided to the NG-RAN with in-band signaling via GTP-U header, is taken as baseline for normative work:
-	Optional, End of Data Burst indication in the header of the last PDU of the Data Burst.
NOTE 2:	It is assumed that the PDU with the End of data burst indication is received by the NG-RAN after all other PDUs of the Data Burst. 
The UPF detects the end of a Data Burst the and marks the End of Data Burst indication over GTP-U header field based on information provided by the AS in the PDU (e.g., “End” in the RTP extended header when only one media unit (e.g. NAL Unit) within each data burst).

*** End of change ***
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