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1ST CHANGE
Annex X (informative): PDU Set Identification for different service protocol information
X.1	Introduction
The Annex X provides informative description on how PDU Set Information may be derived from different service protocol (RTP/SRTP header and payload).

For the QoS Flow for the XR service, the UPF needs to identify the PDU Set Information and provides the following PDU Set Information to the NG-RAN as described in clause 5.37.x.2:
-	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 XR service stream can be carried on RTP/SRTP or other protocols (e.g. QUIC), in the following Annex X.2 to X.7, how the UPF identifies the PDU Set information for the RTP based DL XR stream is described. For the RTP-based UL XR service stream, the UE performs a similar PDU Set identification procedure as the UPF.
X.2 XR stream Identification
If the XR service stream is carried over RTP, the RFC 6184 [X]/ 7798 [Y]/9328 [Z] has defined the encapsulation format for the H.264/5/6 (AVC/HEVC/VVC) stream.
If the XR service stream is carried over RTP, the AF provides the XRM service information to the PCF (via the NEF), then this stream information are further provided to the UPF by the SMF in the PDR to detect and to the UE by the NAS QoS rules, the UPF and UE use these information to identify the PDU Sets as described in clause 5.37.x.
The UPF can use the service information and Protocol Description in the PDR to identify the XR stream from the N6 interface.
X.3 Data Burst Identification
UPF identifies all the RTP packets with the same Timestamp in the RTP header as the same Data Burst.
For the RTP packets with the same Timestamp, UPF identifies the packet with the minimum Sequence Number (in the RTP header) as the start packet of the Data Burst, i.e. the first RTP packet with a new Timestamp. And the UPF identifies the packet with the maximum Sequence Number (in the RTP header) and "M" bit (in the RTP header) =1 as the last packet of the Data Burst.
NOTE 1:  Since the "E" bit is only used in the payload header of the Fragmentation Unit packet as described in RFC 6184 [X]/ 7798 [Y]/9328 [Z]. If the last packet of the Data Burst is also a Fragmentation Unit packet, the last packet of the Data Burst is both with the "M" bit =1 and "E" bit =1, additionally "P" =1 for RFC 9328[Z] only.
For the packet with the "M" bit =1 with the same Timestamp, the UPF can provide "End Indication of Data Burst" in the GTP-U header for power saving.
If the RTP packet with "M" bit =1 is missing or is not the last packet of the Data Burst, and the UPF has forwarded the received packets belonging to the same Data Burst to the NG-RAN, the UPF may generate a dummy packet if there is no further DL PDU within a local pre-configured time and provides the End of Data Burst indication to the NG-RAN over GTP-U in the generated dummy packet.
If Periodicity information is provided by the SMF to the UPF, the UPF can use the periodicity to help to identify the start and last packets of the Data Burst, but it is UPF implementation. 
X.4 Payload Type Identification
UPF needs further to identify the three types of RTP payload as defined in RFC 6184 [X]/ 7798 [Y]/9328 [Z] for each RTP packet in the Data Burst as following:
· Single NAL Unit packet, if PayloadHdr Type =1~23 (RFC 6184 [X]) or PayloadHdr Type=1~47 (RFC 7798 [Y]) or PayloadHdr Type =1~27 (RFC 9328 [Z]), UPF identifies the RTP payload as a single NAL unit packet. There is only one RTP packet for an RTP single NAL unit packet. 
· Aggregation packet, if PayloadHdr Type =24~27 (RFC 6184 [X]) or PayloadHdr Type=48 (RFC 7798 [Y]) or PayloadHdr Type =28 (RFC 9328 [Z]), UPF identifies the RTP payload as an aggregation packet. There is only one RTP packet for an RTP aggregation packet.
· Fragmentation Unit packet, if PayloadHdr Type =28~29 (RFC 6184 [X]) or PayloadHdr Type=49 (RFC 7798 [Y]) or PayloadHdr Type =28 (RFC 9328 [Z]), UPF identifies this RTP payload as a Fragmentation Unit packet. Multiple RTP packets belong to the same RTP Fragmentation Unit. 
· If the "S"=1 and "E"=0 in the Fragment Unit header in the payload header, the UPF identifies this packet as the first RTP packet for this Fragmentation Unit; 
· If the "S"=0 and "E"=0 in the Fragment Unit header in the payload header, the UPF identifies this packet as the middle RTP packet for this Fragmentation Unit, there may be multiple middle RTP packets for a Fragmentation Unit; 
· If the "S"=0 and "E"=1 in the Fragment Unit header in the payload header, the UPF identifies this packet as the last RTP packet for this Fragmentation Unit.
X.5 PDU Set Identification
If the RTP packet is identified by the UPF as a Single NAL Unit packet, the UPF identifies this RTP packet as a PDU set, i.e. in such case, the PDU set only includes one RTP packet and this RTP packet is both the start and the end of the PDU of the PDU Set.
If the RTP packet is identified by the UPF as an Aggregation packet, the UPF identifies this RTP packet as a PDU set, i.e. in such case, this PDU set only includes one RTP packet and this RTP packet is both the start and the end PDU of the PDU Set.
If the RTP packet is identified by the UPF as a Fragmentation Unit packet, the UPF identifies all the RTP packets of this Fragmentation Unit as the same PDU Set. The UPF identifies the first RTP packet of this Fragmentation Unit as the start PDU of the PDU Set and the UPF identifies the last RTP packet of this Fragmentation Unit as the end PDU of the PDU Set;
NOTE 1: For a QoS Flow, the number of PDU Sets in different Data Bursts can be different.
X.6 Set PDU Set Importance value
All the RTP payloads of a PDU Set share the same RTP payload load NAL header information for the H.264/5/6 and share the same PDU Set importance.
The UPF sets the PDU importance value by concatenating:
· The Layer ID, Temporal ID and importance of PayloadheaderType in the Payload NAL header in RFC 7798[Y]/9328[Z] for H.265/H.266.
	The UPF sets the Layer ID and Temporal ID as part of the importance. The smaller value of the Layer ID, the higher importance of the PDU Set. If the two PDU Sets have the same Layer ID, a smaller value of Temporal ID, and a higher importance of the PDU Set. The UPF sets the importance of NAL type based on the NAL type. The importance of the NAL type is set by UPF implementation, e.g. IRAP type NAL is more important than the TRAIL type NAL.
· The NRI and importance of PayloadheaderType in the Payload NAL header in RFC 6184[X] for H.264.
	The UPF uses the NRI as part of the importance, a smaller value of the NRI, higher importance of the PDU Set. The PF sets the importance of NAL type based on the NAL type. The importance of NAL type is set by UPF implementation, e.g. IDR type NAL is more important than Non-IDR type NAL.
X.7 GTP-U header marking for PDU Set
If a PDU Set only includes one RTP packet (i.e. the RTP payload is either a Single NAL Unit packet or an Aggregation packet as described in RFC 6184 [X]/ 7798 [Y]/9328 [Z]).UPF performs the following markings to the GTP-U header:
-	Increase and Set PDU Set Sequence Number by one;
-	Set Indication of End PDU of the PDU Set as YES;
-	Set PDU Sequence Number within a PDU Set = 1
-	Set PDU Set Size in bytes as the RTP payload size.
-	Set PDU Set importance as described in Annex x.6
If a PDU Set includes multiple RTP packets (i.e. the RTP payload is a Fragmentation Unit packet as described in RFC 6184 [X]/ 7798 [Y]/9328 [Z]), the different following markings are performed by the UPF:
· For the first RTP packet of the PDU Set as described in Annex x.5, the UPF initiates the PDU Set Size = RTP payload size and performs the following markings to the GTP-U header :
-	Increase and Set PDU Set Sequence Number by one;
-	Set PDU Sequence Number within a PDU Set = 1;
-	Set PDU Set importance as described in Annex x.6
· For the middle RTP packets of the PDU Set as described in Annex x.5, the UPF updates the PDU Set Size by adding the RTP payload size and performs the following markings to the GTP-U header:
-	Set PDU Set Sequence Number as the same as the first RTP packet;
-	Increase PDU Sequence Number within a PDU Set by one;
-	Set PDU Set importance as the same as the first RTP packet.
· For the End RTP packet of the PDU Set as described in Annex x.5, the UPF updates the PDU Set Size by adding the RTP payload size and performs the following markings to the GTP-U header:
-	Set PDU Set Sequence Number as the same as the first RTP packet;
-	Set Indication of End PDU of the PDU Set as YES;
-	Increase PDU Sequence Number within a PDU Set by one;
-	Set PDU Set Size in bytes as the updated PDU Set Size;
-	Set PDU Set importance as the same as the first RTP packet.
NOTE 1: For a PDU Set, the PDU Set Sequence Number can be set as the same value as its first PDU's RTP header Sequence Number if discontinuous PDU Set Sequence Number is allowed.
[bookmark: _GoBack]END OF CHANGES
