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Abstract of the contribution: This paper discusses the issues on the out of order reception for the end PDU of PDU Set/Data Burst.
1.
Discussion
As raised by the Liaison (S2-2400069/SA4-231955) from SA4, the out of order reception for the end PDU of PDU Set/Data Burst may happen at the 5GS, i.e. UPF and RAN.
	When defining the semantics of PDU Set based RTP Header Extension, SA4 realizes that the out of order reception may happen at the 5GS, i.e. UPF and RAN. For example, depending on routing over the N6 link between UPF and the RTP sender, the PDU with the Indication of End PDU of the PDU Set may be received before the last PDU arriving at UPF within the PDU Set. Similarly, the same issue also exists for the End of Data Burst (EDB) indication of the Data Burst.

SA4 would like to remind SA2 to take the above issue into account and update their specifications if necessary. However, SA4 would like to confirm our earlier position that the UPF should not attempt to perform re-ordering to achieve in-order delivery.


Although the PDUs with in the PDU Set may arrive at the UPF and RAN out of order, PDU Set Sequence Number (PSSN) and PDU Sequence Number (PSN) within a PDU Set can be used by UPF/RAN to determine the last PDU arriving at UPR/RAN within the PDU Set. For instance, as shown in Figure-1, when the PDU with the end indication arrives at the UPF/RAN, the UPF/RAN can detect that its PSSN is X and PSN within a PDU Set is 4, and as the PDUs with SNs equal to 1 and 3 have been received, UPF can infer that only the PDU with SN equal to 2 has not been received within the PDU Set X. In particular, UPF can derive the PSSN and PSN within a PDU Set from RTP Header Extension for PDU Set Marking and RAN can derive the PSSN and PSN within a PDU Set from the GTP-U header.
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Figure 1: Example of a PDU Set arriving at UPF/RAN
Proposal#1: In addition to the Indication End PDU of the PDU Set, UPF/RAN can leverage PDU Set Sequence Number and PDU Sequence Number within a PDU Set to determine the last PDU arriving at UPF/RAN within the PDU Set.
In the case where the out of order reception for the Data Burst happens at the UPF/RAN, it is proposed to leverage the PDU SN within a Date burst to determine the last PDU arriving at UPF/RAN within the Data burst.  For instance, as shown in Figure-2, when the PDU with the end of Data Burst indication arrives at the UPF/RAN, the UPF/RAN can detect that its PDU SN is 4, and as the PDUs with SNs equal to 1 and 3 have been received, UPF/RAN can infer that only the PDU with SN equal to 2 has not been received within the Data Burst.
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Figure 2: Example of a Data Burst arriving at UPF/RAN
.

 Proposal#2: UPF/RAN can use the PDU SN within a Date burst to determine the last PDU arriving at UPF/RAN within the Data burst, in addition to the End of Data Burst Indication.
2.
Proposal
Based on the discussion above, it is proposed to discuss and agree the following proposals:

Proposal#1: In addition to the Indication End PDU of the PDU Set, UPF/RAN can leverage PDU Set Sequence Number and PDU Sequence Number within a PDU Set to determine the last PDU arriving at UPF/RAN within the PDU Set.
Proposal#2: In addition to End of Data Burst Indication, add PDU SN within a Data Burst as one of the assistance information to support boundary identification of Data Burst.
In line with the proposals, this paper proposes to approve the companion CR S2-2401151.[image: image3.png]
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