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* * * * 1st change (all new) * * * *
[bookmark: _Toc176171265][bookmark: _Toc163769605]6.x	Solution #x: Indicating the prediction error for data burst characteristics
[bookmark: _Toc176171266]6.x.1	Key Issue mapping
This maps to Key Issue #12.
6.x.2	Time to the next data burst (TTNB) prediction error
The TTNB is determined by the time the selection of the starting point of the TTNB and the time when the next data burst is transmitted. The latter needs to be predited when TTNB is indicated in the current data burst. The prediction may have significant errors. For example, for conversational video, two factors affect the time TTNB:	Comment by Serhan Gül: What is meant here? TTNB is the time duration between the end of the current burst and the start of the next burst.
· Video encoding time: The video encoding time depends on the complexity of the scene. At the time the TTNB is put into a packet of the current data burst, the content of the next video frame is not available yet, and the predicted time of completion of the encoding for the next video frame may be different from the actual time of completion.
· Rate adaptation: The frame rate is part of rate adaptation. A rate reduction request may affect when the next video frame is sent. However, at the time when TTNB is sent, the traffic source does not know if there will be a rate reduction request after TTNB is sent and before the originally planned transmission of the next video frame. This uncertainty introduces a prediction error.	Comment by Serhan Gül: This is not client-driven like DASH. Frequency of the rate adaptation is controlled by the congestion control algorithm running at the RTP sender. So, the sender can do this in a smart way and adjust the rate in the next cycle such that the sent TTNB is not invalidated.
As a result, TTNB may change dramatically in a short amount of time. As an example, again for the conversational video described in Solution #13, the packet departure times as a function of packet number based on Table Table 6.13.2.3.2-4 of clause 6.13 is plotted in Figure 6.x-1. The TTNB jumps from 17.1ms to 45.3ms only after one data burst. 	Comment by Serhan Gül: I believe a fixed bitrate is used for these results, so there should be no rate adaptation. Also, it should be checked whether these findings align with the aggregate statistics given in S4-241835. 
[image: A graph with arrows and numbers

Description automatically generated]
Figure 6.x-1 The packet depareture time vs packet ID based on Table Table 6.13.2.3.2-4 of clause 6.13.

 6.x.2	Burst Size prediction error
The Burst Size refers to the size of the current data burst, which carries the indication of the Burst Size. There is a note in Solution #16: 
If a packager generates all packets of the burst at once, no additional delay is introduced when setting the burst size.
However, the packager may not be able to generate all packets of th data burst at once, for example when a data burst consists of multiple PDU Sets, the PDU Sets follow their respective processes and may be generated at different times. As an example, Figure 6.x-2 shows that Burst #1 is composed of two PDU Sets. When the Burst Size is put into packet #1 of PDU Set #N, the PDU Set #(N+1) is not generated yet. Therefore, at the time packet #1 of PDU Set #N is transmitted, the traffic source needs to predict the size of PDU Set #(N+1), and the prediction comes with an error.    
[image: ]
Figure 6.x-2 The size of PDU Set #(N+1) needs to be predicted when the Burst Size is put into packet #1 of Burst #1.

6.x.2	Proposed solution
Proposal: for potential normative work on indicating the time to the next data burst (TTNB) or the Burst Size is indicated by the user-plane, the indication of the respective prediction errors needs to be also considered.	Comment by Serhan Gül: We already added the accuracy aspects related to TTNB in the LS reply we sent to SA2.
NOTE: This needs to be coordinated with SA2/RAN2.
* * * * End of 1st change * * * *
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