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Introduction
In SA4 123-e, it was agreed to include a 4-bit PDU Set Importance (PSI) field in the PDU set RTP header extension. PSI indicates the importance of this PDU Set compared to other PDU Sets within the same QoS flow. Lower values shall indicate a higher importance PDU Set with the highest importance PDU Set indicated by 0 and the lowest importance PDU Set indicated by 15.
In SA4 123-e, S4-230715 was agreed to be used as basis for defining the guidelines for setting PSI. Based on that, this document includes further considerations and proposes guidelines for setting PSI for H.264 (AVC) and H.265 (HEVC) video streams.
Guidelines on PSI for audio, metadata, text FFS
2. Guidelines for video codecs
2.1. H.264 (AVC)
Format of the H.264 (AVC) NAL unit header is shown below:
+---------------+
|0|1|2|3|4|5|6|7|
+-+-+-+-+-+-+-+-+
|F|NRI|  Type   |
+---------------+

PSI field can be derived based on the NRI (nal_ref_idc). 

On NRI: According to the H.264 (AVC) specification, a value of 00 indicates that the content of the NAL unit is not used to reconstruct reference pictures for inter picture prediction. Such NAL units can be discarded without risking the integrity of the reference pictures. Values greater than 00 indicate that the decoding of the NAL unit is required to maintain the integrity of the reference pictures. In addition the RTP payload specification for H.264 (AVC) [RFC 6184] states that values of NRI indicate the relative transport priority, as determined by the encoder. The highest transport priority is 11, followed by 10, and then by 01; finally, 00 is the lowest. RFC 6184 defines how NRI is to be set based on NAL unit types (Type field above). Clause 5.3 “NAL Unit header usage” defines requirements and recommendations for mapping different NAL unit types to an NRI value. Thus, while setting the PSI, the sender can only consider the NRI field without inspecting the Type field.


An example mapping from NRI to PSI is given below:

NRI: 11 -> PSI: 0000
NRI: 10 -> PSI: 0100
NRI: 01 -> PSI: 1010
NRI: 00 -> PSI: 1111

NOTE: If non-immersive audio packets are present, they should be assigned the highest PSI (0b000). In that case, PSI values defined above should be adjusted accordingly such that the video NAL units with NRI=11 has a PSI=0001 and so on. In case immersive audio or other non-video PDUs are present, PSI mapping is FFS.

2.2. H.265 (HEVC)
Different from H.264 (AVC), H.265 (HEVC) NAL unit header is two bytes, contains a 6-bit Type field and no NRI field. NAL unit types 0–31 indicate Video Coding Layer (VCL) NAL unit types; 32–40 indicate non-VCL NAL unit types. NAL unit types 41–47 are reserved, and types 48–63 are unspecified.
Format of the H.265 (HEVC) NAL unit header is shown below.
+---------------+---------------+
|0|1|2|3|4|5|6|7|0|1|2|3|4|5|6|7|
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
                        |F|   Type      |  LayerId  | TID |
+-------------+-----------------+

All VCL NAL units of the same access unit must have the same value of NAL unit type and that value defines the type of the access unit and its coded picture. There are three basic classes of pictures in H.265 (HEVC): intra random access point (IRAP) pictures, leading pictures, and trailing pictures. 
TID contains the temporal identifier of the NAL unit, to represent seven possible values, with one value forbidden. Each access unit in H.265 (HEVC) belongs to one temporal sub-layer, as indicated by the temporal ID. Since each access unit belongs to one temporal sub-layer, all VCL NAL units belonging to the same access unit must have the same temporal ID signaled in their NAL unit headers. Pictures with low temporal id (TID) are used as reference pictures for dependent frames with higher TID.
· PDU sets with TID=1 (lowest possible value) should be assigned a low PSI value (high importance). The sender should consider TID together with the picture type to determine the exact PSI value.
NOTE: LayerId is not relevant for setting PSI because spatial scalability is not allowed in the existing 3GPP specifications.
The IRAP picture types consist of NAL unit types 16–23. This includes IDR, CRA, and BLA picture types as well as types 22 and 23, which currently are reserved for future use. All IRAP pictures must belong to temporal sub-layer 0 and be coded without using the content of any other pictures as reference data. The IRAP picture types are used to provide points in the bitstream where it is possible to start decoding.
· PDU sets that contain IRAP pictures (NAL unit types 16–23) should be assigned a low PSI value, for example b0001.
Parameter sets contain important information for decoding the bitstream. There is a hierarchy of parameter sets in H.265 (HEVC), including the Sequence Parameter Set (SPS) and Picture Parameter Set (PPS) which are similar to their counterparts in H.264 (AVC). In addition to SPS and PPS, H.265 (HEVC) introduces a new type of parameter set called the Video Parameter Set (VPS).
· PDU sets that contain parameter sets (NAL unit types 32 to 34) should be assigned a low PSI value, for example b0001.
A leading picture is a picture that follows a particular IRAP picture in decoding order and precedes it in output order. There are two types of leading pictures in H.265 (HEVC): Random access decodable leading (RADL) pictures and Random access skipped leading (RASL) pictures.A RADL picture is a leading picture that is guaranteed to be decodable when random access is performed at the associated IRAP picture. Therefore, RADL pictures are only allowed to reference the associated IRAP picture and other RADL pictures of the same IRAP picture A RASL picture is a leading picture that may not be decodable when random access is performed from the associated IRAP picture. Only other RASL pictures are allowed to be dependent on a RASL picture. Hence, RASL pictures can be discarded at random access.
· PDU sets that contain RADL pictures should be assigned a PSI value higher than the PSI value assigned to the IRAP pictures but lower than the PSI value assigned to the RASL pictures in the bitstream. For example, if the IRAP pictures are assigned the PSI value b0001, RADL pictures should be assigned b0010 and RASL pictures should be assigned b0011.
A trailing picture is a picture that follows a particular IRAP picture in both decoding order and output order. There are three types of trailing pictures in H.265 (HEVC): temporal sub-layer access (TSA) pictures, step-wise temporal sub-layer access (STSA) pictures, and ordinary trailing pictures (TRAIL).
Given typical IRAP periods and GOP lengths, there are usually more trailing pictures than leading pictures, hence a trailing picture is likely to be a direct or indirect reference picture for a greater amount and duration of other pictures than a leading picture. However, it is difficult to give clear guidelines on the relative importance of leading and trailing pictures as the other recommendations in this document.
In H.265 (HEVC), each leading picture and trailing picture type has two type values. The even picture type numbers indicate sub-layer non-reference pictures and odd picture type numbers indicate sub-layer reference pictures. An encoder can use the sub-layer non-reference picture types for pictures that are not used for reference for prediction of any picture in the same temporal sub-layer. Note that a sub-layer non-reference picture may still be used as a reference picture for prediction of a picture in a higher temporal sub-layer.
· PDU sets that contain sub-layer non-reference picture types should be assigned a lower PSI value compared to the PDU sets with the corresponding sub-layer reference picture types. For example, if RADL_R is assigned a PSI value of b0010, then RADL_N should be assigned a PSI value equal to or greater than b0011 .
RFC 7798 specifies Aggregation Packets (APs) to enable the reduction of packetization overhead for small NAL units, such as most of the non-VCL NAL units, which are often only a few octets in size. An AP aggregates NAL units within one access unit. Each NAL unit to be carried in an AP is encapsulated in an aggregation unit. An AP consists of a payload header (denoted as PayloadHdr) followed by two or more aggregation units. In an AP, the Type field in the PayloadHdr MUST be equal to 48. APs are typically used to aggregate parameters sets (VPS, SPS, PPS) into a single packet.
· If Aggregation Packets (APs) are used, the sender should consider the NAL unit types of the aggregation units while assigning the PSI values. For example, if the aggregation unit contains parameter sets, the PSI value b0001 should be assigned.
It could be that there are PDUs with different NAL unit types in a PDU set. For example, if the first PDU in PDU set is a prefix SEI message or Access Unit Delimiter (AUD), it would be misleading if the sender looked only at the first PDU of the PDU set to determine PSI. 
· The sender should ignore the NAL units with non-VCL NAL unit types 35 and 39 and instead consider NAL unit types of the subsequent VCL NAL units while determining PSI.

NOTE: The above discussion applies to the case where PDU set is defined as a slice. However, it is also valid if PDU set is defined as a frame, even if the frame has multiple slices, since all slices of the same picture have the same NAL unit type in H.264 (AVC) and H.264 (HEVC). Hence, the sender may only inspect the first slice to set the PSI. 
3. Considerations for PSI mapping across bitstreams
Senders should consider that multiplexed RTP streams are treated as a single QoS flow and set the PSI field accordingly, i.e., the PSI field for one bitstream will affect the PDU sets in other multiplexed streams as well. 
In some cases, dependencies may exist across bitstreams even when they are not multiplexed, particularly for XR services. Some examples include: 
· An RTP packet carrying pose metadata as part of the header extension, that may apply to more than one stream. 
· Atlas data for a V3C bitstream is the metadata required to reconstruct all component bitstreams that may be transported i) multiplexed over a single RTP stream or ii) over multiple RTP streams. Thus the video component bitstreams have a dependency on the atlas data bistream. 
In case of such dependencies, it may not be enough to have PSI values based on codecs and media types alone. PSI values may be set in this case based on the following, which are listed in an increasing order of importance. 
· The PDU set is necessary for the processing of some PDU sets of the stream to which it belongs. 
· The PDU set is necessary for the processing of all the other PDU sets of the stream to which it belongs.
· The PDU set is necessary for the processing of some PDU sets of the stream to which it belongs and also necessary for the processing of some PDU sets of some other streams to which it does not belong.
· The PDU set is necessary for the processing of all PDU sets of the stream to which it belongs and also of some other streams to which it does not belong. 
· The PDU set is necessary for the processing of all PDU sets of all streams.

3. Proposal
We propose to agree the information above on PDU set importance into the PD.
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