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This includes definitions

· Video Slice: A spatially distinct region of a video frame that is encoded separately from other regions in the same frame.
· PDU Set: A PDU Set is composed of one or more PDUs carrying the payload of one unit of information generated at the application level (e.g., a frame or video slice for XRM Services), which are of same importance requirement at application layer. All PDUs in a PDU Set are needed by the application layer to use the corresponding unit of information. In some cases, the application layer can still recover parts of the information unit, when some PDUs are missing.

This document provides some discussion the concept introduced from SA2.
2 Examples of PDU Sets in SA4 context
2.1	Video 
A video frame is considered as a PDU Set
· All packets with the same RTP Timestamp of a video stream.
· Payload Format (https://datatracker.ietf.org/doc/html/rfc7798)
· Single NAL Unit Packet = PDU: Contains a single NAL unit in the payload and the NAL unit header of the NAL unit also serves as the payload header. 
· Fragmentation Unit Packet = PDU: A fragment of a NAL unit consists of an integer number of consecutive octets of that NAL unit, for example a video slice.
A video Slice is considered as a PDU Set
· Fragmentation Unit Packets = PDU: A fragment of a NAL unit consists of an integer number of consecutive octets of that NAL unit, for example a video slice.

Note: Aggregation units are not considered as they aggregate NAL units into a single packet/PDU

Some Receiver Behaviour Options
Single NAL Unit Packets/Slice within a Frame
Option 1:
Treat and decode each packet independently
Aggregate all spatial regions represented in one frame in a single output buffer
Render all packets at the same time
Conceal the area that constitutes a lost or late packet
Option 2:
Drop any frame for which not all packets are received in time
Fragmentation Units
Option 1: 
Drop any NAL unit for which any fragment of the NAL unit is dropped. Then option 1 or option 2 of above may be picked again
Option 2: 
Decode the NAL unit until the first packet is lost
Then use option 1 from above 
 2.2	AL-FEC Source Block
· Application Layer FEC source block (according to RFC 5053 and 6330)
· Source block: Packets from 0 to K-1 identify the source symbols of a source block in sequential order, where K is the number of source symbols in the source block.  Encoding Symbol IDs K onwards identify repair symbols generated from the source symbols using the RaptorQ encoder. Typically N >= K packets are sent. The decoder requires typically only any K or only a small amount more than K packets to recover the source block.
· Receiver behaviour:
· Wait until sufficient packets are received, typically K
· Process all K packets and provide the source block to the application

2.3	Audio Frames
· Due to small size only one packet per time stamp is generated

2.4	CMAF/DASH Segment
· Segment is split into individual packets using protocols such as 
· HTTP/TCP/IP
· FLUTE/UDP
· ROUTE/UDP
· Receiver behavior
· Option 1 (Typical): 
· Lower layer protocol releases object only when segment is recovered or provides an error if some lower-layer protocol timer expires
· Option 2:
· Application sets expiry timer and lower layer protocol releases all received byte ranges at the expiry time (see for example partial file handling in 3GPP).
· Option 3:
· Lower-layer protocol releases byte ranges in delivery order when they are available
2.5	Summary: What may constitute a PDU Set
· All single Single NAL Unit Packets of a video frame with the same time stamp
· NOTE 1: each packet would then constitute a video slice
· NOTE 2: typically not applied as it may result in many small slices and creates inefficiencies
· All Fragmentation Units of a single NAL unit (Video slice)
· All Fragmentation Units of all NAL units (Video slice) of a video frame with the same time stamp
· All source and repair packets of an Application Layer FEC source block
· All lower layer packets of a DASH/CMAF Segment
3 KPIs and Metrics
Now from an application point of view, you want to operate on a 5G System that provides a specific better metric than packet loss. When you look at PDUs, then you want to apply a metric according to the following (for details see TR 26.926 and PD)

· Percentage of PDU Sets, for which not a single packet of the PDU Set was lost
· Percentage of PDU Sets, for which at least K packets of the PDU Set has been received
· Prefix Goodput Percentage, i.e. the ratio of data that is correct until the first error within an ordered PDU set compared to the entire data was sent			
· Percentage of decodable area in a video frame
· Percentage of a non-distorted area in a video sequence including prediction
· Etc.
4 Timing of PDU Set Packets
· Encoder/Generator
· All packets are available at the same time
· Packets are logically available at the same time, but due to processing spread may spread
· Packets get available over time
· Receiver (see processing model)
· All packets need to be available at the same deadline
· Earlier packets can be processed earlier
· Other options
5 Other aspects
Also the bitrate of PDU sets is not yet covered – may be complex.

Surely others
6 Proposal
We should respond to SA2 in a timely fashion but diligently.

Basically what we want to say to SA2:
1) We collected examples and we identified that your PDU Set definition may apply for some applications, but not generally
2) However, certain applications may beneficially make use of the concept
3) There are many additional aspects that may be considered and TR 26.926 covers those discussions
4) We want to support you on this matter, but this takes time. So we suggest that we you go ahead with some basic functions and 3GPP SA4 continues to study the issues.

For the initial response we propose to have a dedicated telco in the first week of May. We propose May 2, 2022, 15:30 CEST to 17:30 CEST, Host Qualcomm.
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