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[bookmark: _Hlk102745210]Abstract: This contribution proposes update of solution#12 for KI#4 to apply identification of PDU Set as a H.265/H.266 video slice.
1. Introduction
Solution #12 “PDU Set integrated packet handling” was agreed to be added to TR 23.700-60. This solution contains identification of PDU Set as a H.264 video slice.
H.265/HEVC and H.266/VVC are extensions of the concepts for H.264 and offer better data compression at the same level of video quality, or substantially improved video quality at the same bit rate in comparison to H.264. These codecs are also used in wide range of contents, such as XR, 4K/8K video stream and Cloud gaming.
[bookmark: _Hlk101026139]This paper proposes how to identify PDU Set as a H.265/H.266 video slice for the Solution #12.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
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*** Next Change ***
6.12.3.2.2	Identification of PDU Set as a H.264 video slice.
If the PDU Set represents a H.264 video slice, the identification of PDU Set can be realized by following approach.
According to RFC 6184 [12], within the RTP packet, the payload starts from a one-byte header structured for a Network Abstraction Layer (NAL) Unit encapsulating the slice output of encoded stream and the following is the encoded video content for one, part of or multiple video slices.
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Figure 6.12.3.2-3: NAL unit header format for H.264
The 5-bit NAL unit type in the NAL unit header can indicate the content of NAL unit, e.g. coded slice of an I frame, coded slice of a P frame. Besides, it can also indicate the possible structures of the RTP payload, e.g. single NAL unit packet, aggregation packet and fragmentation unit (FU). The NAL unit type for different RTP packet structure is shown below.


Figure 6.12.3.2-4: H.264 NAL unit types and corresponding packet types
For single NAL unit packet, that means one RTP packet can carry one NAL unit.
For aggregation packet, it means one RTP packets can carry multiple NAL unit, especially when the sizes of NAL units are quite small.
For fragmentation unit, that means multiple RTP packets are used to carry one NAL unit.
For single NAL unit packet and aggregation packet, it can be easily detected that each RTP packet carries one NAL unit when the NAL unit type is less than 28.
When NAL unit type is 28 or 29, one NAL unit is carried over multiple RTP packets. In this case, the first byte of RTP payload is also named the fragmented unit (FU) indicator and the following byte is the FU header as shown in Figure 6.12.3.2-3. In the FU header, the "S" bit and "E" bit separately represents the start and end of the NAL unit. Therefore, based on the NAL unit type (also known as FU indicator for fragmented unit) and the FU header, the start/end of the same NAL unit can be identified.
Therefore, with the RTP payload (i.e. NAL unit header and optionally FU header), the UPF can identify the PDU Set for one video slice.
Editor’s note: how the UPF gets the information that H.264 payload format is used is FFS. 
NOTE 1:	The mechanism described in this subclause does not support SRTP-based payload encryption.If payload encryption is used, e.g. SRTP protocol is used, this mechanism may not work as well.
NOTE 2:	Option 1 and 2 in clause 6.12.3.2.1 and methods in clause 6.12.3.2.2 rely on the usage of corresponding RTP protocols.
NOTE 3:	This solution does not support HTTPS based services.
*** Next Change (all new texts)***
6.12.3.2.x	Identification of PDU Set as a H.265 video slice.
If the PDU Set represents a H.265 video slice, the identification of PDU Set can be realized by following approach.
According to RFC 7798 [21], within the RTP packet, the payload starts from 2 byte header structured for a NAL Unit encapsulating the slice output of encoded stream and the following is the encoded video content for one, part of or multiple video slices.


Figure 6.12.3.2-x: NAL unit header format for H.265
[bookmark: _Hlk101096133]The 6-bit Type in the NAL unit header can indicate the content of NAL unit. Besides, it can also indicate the possible structures of the RTP payload, e.g. single NAL unit packet, aggregation packet (APs), fragmentation unit (FUs) and Payload Content Information (PACI) carrying RTP packet. The NAL unit type for different RTP packet structure is shown below.
Table 6.12.3.2-x: H.265 NAL unit types and corresponding packet types [W]
	NAL unit type
	Packet Type Name

	0-40
	Single NAL unit packet

	41-47
	Reserved

	48
	Aggregation Packets

	49
	Fragmentation Units

	50
	PACI packet

	51-63
	Unspecified



· For single NAL unit packet, that means one RTP packet can carry one NAL unit.
· For aggregation packet, it means one RTP packets can carry multiple NAL unit, especially when the sizes of NAL units are quite small.
· For fragmentation unit, that means multiple RTP packets are used to carry one NAL unit.
· For PACI packet, that contains a payload header (that differs from other payload headers for efficiency), a Payload Header Extension Structure (PHES), and a PACI payload.
For single NAL unit packet and aggregation packet, it can be easily detected that each RTP packet carries one NAL unit when the NAL unit type is less than 49.
[bookmark: _Hlk102163276]When NAL unit type is 49, one NAL unit is carried over multiple RTP packets. In this case, the first two-byte of RTP payload is also named the payload header (denoted as NAL U header) and the following byte is the FU header as shown in Figure 6.12.3.2-x. In the FU header, the “S” bit and “E” bit separately represents the start and end of the NAL unit. Therefore, based on the NAL unit type (also known as FU indicator for fragmented unit) and the FU header, the start/end of the same NAL unit can be identified.
When NAL unit type is 50, this is a PACI packet which may carry a single NAL unit packet or FU. In this case, the first two-byte of RTP payload is also named as the PACI header (denoted as NAL U header). During the following two bytes, the “A” bit is the copy of “F” bit and cType field is the copy of Type field in the PACI payload NAL unit. Then the following is the PHES field, whose length is determined by the PHSize. Finally, the following is the PACI payload NAL unit, during which the first byte is FU header when cType is 49. Therefore, based on the PACI header and PACI payload NAL unit, the start/end of the same NAL unit can be identified.
Editor’s note: how the UPF gets the information that H.265 payload format is used is FFS. 

NOTE 1: The mechanism described in this subclause does not support SRTP-based payload encryption.If payload encryption is used, e.g. SRTP protocol is used, this mechanism may not work as well. 
NOTE 2: Option 1 and 2 in clause 6.12.3.2.1 and methods in clause 6.12.3.2.x rely on the usage of corresponding RTP protocols.
NOTE 3: This solution does not support HTTPS based services.
*** Next Change (all new texts)***
6.12.3.2.y	Identification of PDU Set as a H.266 video slice.
If the PDU Set represents a H.266 video slice, the identification of PDU Set can be realized by following approach.
According to draft-ietf-avtcore-rtp-vvc-14 [Y], within the RTP packet, the payload starts from 2 byte header structured for a NAL Unit encapsulating the slice output of encoded stream and the following is the encoded video content for one, part of or multiple video slices.


Figure 6.12.3.2-y: NAL unit header format for H.266
The 5-bit NAL unit type in the NAL unit header can indicate the content of NAL unit. Besides, it can also indicate the possible structures of the RTP payload, e.g. single NAL unit packet, aggregation packet (APs) and fragmentation unit (FUs). The NAL unit type for different RTP packet structure is shown below.
Table 6.12.3.2-y: H.266 NAL unit types and corresponding packet types [X]
	NAL unit type
	Packet Type Name

	0-25
	Single NAL unit packet

	26-27
	Reserved

	28
	Aggregation Packets

	29
	Fragmentation Units

	30-31
	Unspecified



· For single NAL unit packet, that means one RTP packet can carry one NAL unit.
· For aggregation packet, it means one RTP packets can carry multiple NAL unit, especially when the sizes of NAL units are quite small.
· For fragmentation unit, that means multiple RTP packets are used to carry one NAL unit.
For single NAL unit packet and aggregation packet, it can be easily detected that each RTP packet carries one NAL unit when the NAL unit type is less than 29.
When NAL unit type is 29, one NAL unit is carried over multiple RTP packets. In this case, the first two-byte of RTP payload is also named the payload header (denoted as NAL U header) and the following byte is the FU header as shown in Figure 6.12.3.2-y. In the FU header, the “S” bit and “E” bit separately represents the start and end of the NAL unit. Therefore, based on the NAL unit type (also known as FU indicator for fragmented unit) and the FU header, the start/end of the same NAL unit can be identified.
Editor’s note: how the UPF gets the information that H.266 payload format is used is FFS. 

NOTE 1: The mechanism described in this subclause does not support SRTP-based payload encryption.If payload encryption is used, e.g. SRTP protocol is used, this mechanism may not work as well. 
NOTE 2: Option 1 and 2 in clause 6.12.3.2.1 and methods in clause 6.12.3.2.y rely on the usage of corresponding RTP protocols.
NOTE 3: This solution does not support HTTPS based services.
*** End of Changes ***
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