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1. [bookmark: _Toc504713888]Introduction
In the communication with SA2, it was agreed that SA4 will define the RTP header extension to address the PDU Set marking use cases and requirements. In this contribution, we identify these requirements and propose an initial definition of the RTP header extension.
1. Agreed PDU Set Information in TS23.501
The following information is copied from the agreed CR in S2-2301379. The information is provided as a guide for our stage 3 work. Different media applications that want to benefit from the PDU Set concept need to ensure this information is provided by the application. In the case of RTP/SRTP, the proposal is to provide this information through an RTP header extension.

-----------------------------   Begin of Copied Text   -----------------------------
To support PDU Set based QoS handling, the PSA UPF identifies PDUs that belong to PDU Sets and determines the below PDU Set Information which it sends to the NG-RAN in the GTP-U header. The PDU Set information is used by the NG-RAN for PDU Set handling as described above.
The PDU Set Information comprises:
-	PDU Set Sequence Number.
-	Indication of End PDU of the PDU Set 
-	PDU Sequence Number within a PDU Set
-	PDU Set Size in bytes.
-	PDU Set Importance, which identifies the importance of a PDU Set within a QoS Flow.
The NG-RAN may use the PDU Set Importance for PDU Set level packet discarding in presence of congestion.
NOTE 1: 	The PDU Set Size is pending SA WG4 progress on SA WG4 5G_RTP WI. It is up to an application to decide whether to send PDU Set Size in bytes or not.
NOTE 2: 	The PDU Set Information can be different for different PDU Sets within a QoS Flow.
The SMF instructs UPF to perform PDU Set marking and may provide UPF the Protocol Description indicating the header (e.g., RTP/SRTP) and payload type (e.g. H.264) used by the service data flow. The Protocol Description may be received in the PCC rule, based on information provided by the AF or by PCF local policies as described in clause 5.37.x.1.  Alternatively, PSA UPF implementation specific procedures can be used for identifying PDU Sets.
For each DL PDU received on N6 for which PDU Set handling should be performed based on the instruction from SMF, the PSA UPF applies the rules for PDU Set identification and provides PDU Set Information which is available to the RAN in the GTP-U header.  
-----------------------------   End of Copied Text   ----------------------------

1. Proposed RTP Header Extension
The defined extension must follow the general mechanism for defining RTP header extensions as defined in RFC8285. It is preferable that the RTP header extension be of fixed size and the extension element for the PDU Set marking be placed as the first element in the RTP header extension, to simplify their detection and processing by the UPF. 
We propose the following syntax and semantics for the PDU Set marking:
0                   1                   2                   3
       0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      |       0xBE    |    0xDE       |           length              |
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      |  ID   | L=14   |S|E|D|  RES   |  Pri  |  RES  |      PSSN     |
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      |               COUNT           |      PSN      |    PSSize ...
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
          ...                      PSSize                             |
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      |              k                |               r               |
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The semantics of the fields are as follows:
· ID: identifier of the one-byte extension element. This identifier shall be negotiated using the SDP extmap attribute.
· L: length minus one of the extension element. This value shall be set to 14.
· S: this flag shall be set to one for the first PDU of the PDU Set.
· E: this flag shall be set to one for the last PDU of the PDU Set.
NOTE: the RTP packet marker bit is typically set to 1 only for the last packet of a whole frame. However, a frame may have several PDU Sets, so that only the last PDU of a frame will have both E and marker bit set to 1.
· D: this flag shall be sent to 1 if it is known to the sender that the PDU may be discarded without significant impact to the reconstructed media.
· Pri: the priority field indicates the importance of this PDU Set compared to other PDU Sets within the same stream. The default value shall be 8. Lower values indicate a higher importance PDU Set. The rules to set the priority field are defined in section 4.
· PSSN: the sequence number of the PDU Set to which the current PDU belongs. This value wraps around at 255, however, using the RTP packet sequence number and PSSN pair may be used to uniquely distinguish PDU Sets.
· COUNT: the number of PDUs in this PDU set. The value 0 is used to indicate that the number of PDUs in this PDU Set is not known.
· PSN: the sequence number of the current PDU within the PDU Set. A receiver shall use the RTP packet sequence number together with the PSN to detect PDU Sets that contain more than 255 PDUs.  
NOTE: Due to the potential interleaving of PDUs of different PDU Sets and eventually also the loss of the first PDU of a PDU Set, the PDU sequence number cannot be derived directly from the RTP sequence number of the packet.
· PSSize: the size in bytes of all PDUs of the PDU set, excluding RTP headers and header extensions, effectively conveying the size of the media data of that PDU Set. If unknown, the PSSize field shall be set to 0.
· k, r: If FEC is used, k and n-k shall convey the number of source and repair packets of the FEC block to which the PDU Set belongs. If FEC is not used, these fields shall be set to 0.

It is suggested that the PDU Set marking header extension registers the following extension URI with IANA: urn:3gpp:pdu-set-marking.
1. Usage Guidelines
3. Priority Field
The usage of the priority field is TBD.
3. Discardable Flag (D)
For H.265 coded streams, the D flag shall be set to 0 for all PDUs that carry a NAL unit with a temporal ID (TID) set to 0. 
For H.264 coded streams, the D flag shall be set to 0 for all PDUs that carry a NAL unit with an NRI field with a value different to ‘00’.
5 	Proposal
We propose to agree the RTP header extension definition as the baseline for the PDU Set marking and work on defining the guidelines on how to set the different fields for the 3GPP supported media types. 
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