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1. [bookmark: _Toc504713888]Introduction
In the 5G RTP phase 2 SID [6], Key issue #1 is: 
1. Inaccuracy of the PDU Set Size (PSSize) information. TS 26.522 defines the PDU Set marking  RTP header extension, which allows the traffic characteristics known at the RTP traffic source to be exposed to the network to allow for cross-layer design (e.g., assisting network resource allocation at the RAN). Rel-18 WI identified the issue of the inaccuracy of the PDU Set Size (PSSize) caused by network operations such as NAT46/64, TURN, IP segmentation, and segmented routing. The issue may cause inefficacy or degraded user experience but did not get enough time for a thorough study. The issue needs to be further studied in Rel-19.

In this paper, we discuss Key issue #1, providing justification and a potential solution.  
The PDU Set Size (PSSize) is calculated at the RTP packet source, including the RTP/UDP/IP packet headers, and is indicated in the “PDU Set marking” RTP header extension. The PSSize seen by the UPF may be different from the indicated PSSize value in the RTP header extension due to various reasons, including, but not limited to:
· NAT64 or NAT46, as noted in [1]
· IP fragmentation, where each increment in the number of IP packets adds an additional size worth of an IP packet header to the PSSize
· TURN, where the TRUN server may add a STUN message header, a STUN attribute, and transport address, as noted in [2].  
· Segment Routing, where an ingress router adds to the IP packet a list of segment identifiers for the segments in the Segment Routing domain [3].
These reasons may individually or jointly affect the accuracy of the PSSize, for example, both NAT46 and IP fragmentation may happen to the IP packets of a PDU Set. 
1. The importance of accuracy in PSSize
Although the impact of those reasons on the size of a single IP packet seems insignificant, a PDU Set may consist of many IP packets and the aggregate impact can still be significant. If the PSSize for which gNB schedules is less than the actual PSSize, when the last packets arrive it may take gNB one or more slots to schedule them, therefore delaying the delivery of the PDU Set, which is detrimental to low-latency applications such as XR applications. The opposite can also happen, which wastes resources. 
Therefore, we have the following observation:   
Observation 1: it is important to make the PSSize accurate for low-latency applications. 
1. Proposed solution
There are efforts to correct the impact of NAT46/64 on the PSSize [3][4]. However, these efforts are not able to tackle other causes. Moreover, the list of causes in the introduction clause is not complete – even if we list all possible causes today, novel network protocols that change the PSSize are likely to be deployed in the future. We have the following observation:
Observation 2: A generic solution for correcting the PSSize is preferred.  
The UPF is the gateway to the 5G core. A UPF may handle a very large amount of traffic. In fact, some network operators have very few UPFs. Therefore, any solution that requires UPF to take action, such as addition, subtraction and multiplication, is undesirable. We have the following observation:
Observation 3: To reduce the UPF complexity, it is preferred not to require UPF to correct the PSSize.  
When we don’t know the causes, how do we correct the error? There is a similar problem in physical-layer communication, where the channel seen by a receiver is the result of reflection and refraction of many unknown objects in the radio propagation environment. The solution there is to measure the channel by the sender sending a pilot signal known to the receiver and the receiver comparing the pilot signal and the received signal. We borrow the measurement idea, and the counterpart of the ‘pilot signal’ is the indicated PSSize value in the RTP header extension and the counterpart of the ‘received signal’ is the observed PSSize. If a PDU Set is delivered successfully, the UE will observe the same PSSize (by summing the sizes of all PDUs of a PDU Set) as the gNB does.  
Once the UE figures out the difference between the indicated PSSize and the observed PSSize, it can signal to the sender on how to pre-compensate for the PSSize.   
Proposal 1: UE computes the difference between the actual PSSize and the indicated PSSize, and signals the difference to the RTP sender for PSSize pre-compensation.  
Specifically, the UE calculates a ratio - the actual PSSize to the indicated PSSize ratio – and sends the ratio to the RTP sender. The RTP sender pre-compensates the PSSize by multiplying the PSSize and this ratio.
To validate the effectiveness of the proposed method, we tested the method on video sequences. The results below are for the Racehorse video sequence, and the video encoder is H.264 with a target NAL Unit size of 1400 bytes. The average video frame size is 22.377 kB. The MTU size is set to 576 bytes so that IP fragmentation happens when the IP packet size is greater than 576 bytes. For the measurement-based correction method, the correction ratio is initialized to 1. 
The results are shown in Figure 1. Without PSSize correction, the mean absolute error of the PSSize is 982.7 bytes; with PSsize correction assuming NAT46 only, the mean absolute error is 649.4 bytes; with the proposed measurement based PSSize correction, the mean absolute error is 21.0 bytes.

Figure 1 PSSize error for the cases of without correction (blue), with correction assuming NAT46 only (green), and with the proposed measurement-based correction (red).

From the results, we observe that:
Observation 4: The proposed pre-compensation based PSSize correction method effectively reduces the PSSize error.
Based on the observations and experimental results, we propose:
Proposal 2: SA4 agrees to design the signaling for the proposed pre-compensation based PSSize correction method.     
1. Proposals
We propose to add clause 1-3 to the 5G RTP phase 2 TR 26.8xx. 
Additionally, the observations and proposals in clause 1-3 are summarized below.
Observation 1: it is important to make the PSSize accurate for low-latency applications. 
Observation 2: A generic solution for correcting the PSSize is preferred.  
Observation 3: To reduce the UPF complexity, it is preferred not to require UPF to correct the PSSize.  
Proposal 1: UE computes the difference between the actual PSSize and the indicated PSSize, and signals the difference to the RTP sender for PSSize pre-compensation.
Observation 4: The proposed pre-compensation based PSSize correction method effectively reduces the PSSize error.
Proposal 2: SA4 agrees to design the signaling for the proposed pre-compensation based PSSize correction method.     
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