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Abstract:  This paper provides our view of the minimal attributes requirements for a PDU set.
1. Introduction/Discussion
This paper provides our view of the minimal requirements for PDU set handling, looking from application-level perspective, and proposes to capture the agreed attributes for PDU set in conclusion.
2. Discussion
This paper only focuses on attributes required for configurating a flexible PDU set. A PDU set is being described in TR 23.700-60 as one or more PDUs carrying the payload of one unit of information generated at the application level. The key here is that it is at the application level that determines on how to categorize this one unit of information from the media stream that is carried in one or more PDUs. For the sake of the discussion, let’s assume the server generates some PDUs for immersive application as shown below. 
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Fig 1. Illustration on video/audio stream delivery over 5GS.
For the sake of the discussion, an application may package a PDU set as follow: 
· PDU set-A contains PDU related to both audio and video streams.
· PDU set-B contains PDU related to video stream only, and 
· PDU set-C contains PDU related to audio stream only.
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Fig 2. Different PDU set arrangements by different applications.
PDU set-A: 
An application may construct this PDU set based on the use case that if video frame is corrupted (or can’t be delivered due to congestion) then the corresponding audio component should be discarded as well. Furthermore, if media codec uses “reference” frame (i.e, I-frame) in order for other corresponding frames (e..g, B/P-frame) to be useful at the receiver side then it is important to allow the possibility for the gNb to discard the corresponding PDU sets if the “reference” PDU sets can’t be delivered. This will allow the device to save more battery by not having to receive/decode PDU set that are not useful. This means we need an attribute like Reference PDU Set SN (RPS-SN) as shown in Solution #22.
· An attribute like Reference PDU Set SN (RPS-SN): optional parameter used for PDU Sets that depend on a more important (Reference) PDU Set and need to be transmitted only if the Reference PDU Set has been successfully transmitted.
Conversely, some media codec can continue to decode with lower frame quality based on partially received PDUs in a PDU set. Hence in a case of lost PDU in a PDU set, it is also important to allow the possibility to deliver the rest of the PDU in a PDU set.
· An attribute to determine whether all PDUs are needed or not for the usage of PDU Set by application layer.
PDU set-B and PDU set-C: 
An application may construct two PDU sets (B and C) to group video and audio components separately. This can be for the use case that if video frame can’t be delivered (e.g, congestion or corrupted), the audio part should still be delivered/decoded by the receiver. 
PDU set-B and PDU set-C are related in time when they are generated at the application level, hence, they carry the same priority order from scheduling perspective. However, during congestion, PDU set-B (video) may have lesser important than PDU set-C (audio); hence, an attribute similar to “ARP” is needed to tell gNb that PDU set-B can be dropped in order to delivery PDU set-C. This means we need to have an similar attribute like ARP (see 23.503) where it can be used to define the relative importance of a PDU set.
· An attribute like ARP is also needed to determine relative importance of a PDU set.
For all PDU set:
PDU set delay budget is different for different applications. For example, Augmented calling between two parties may require 200 ms from one user to another (with processing and transport delays), while “gaming” may require a one-way delay of 50ms between device and server. 
· This implies the use of different PDU set delay budgets and PDU Set Error Rate (PSER), based on the application requirement.
Some solutions also suggested that the AF to provide Burst periodicity information. Although this is possible but having AF providing “Burst Periodicity” information to affect the “power saving” feature at the RAN level is unconventional. In other words, UPF will anyway have to scrutinize this type of information before providing it to RAN. 
· It is proposed that this Burst periodicity information (if provided by AF) may be considered by the UPF to derive the Burst periodicity information for the RAN. UPF can also derive the Burst periodicity based on locally detected traffic pattern without explicit input from the AF.
It is proposed to capture the above agreement to TR 23.700-60. It is also proposed to use Solution #52 as the basis for the overall solution level documentation.
* * * * First change* * * * 
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5.	Information from AF:
	Baseline QoS parameters for each PDU Set within the QoS Flow:
-	PDU Set handling indication (solution 8, 15, 25) (indicating if PDU Set based handling should be activated to a flow).
NOTE 2:	This indication may be implicitly indicated via other PDU Set related information provided by the AF.
-	Whether all PDUs are needed for the usage of PDU Set by application layer (solution 22, 23, 25).
-	Whether a PDU Sets that depend on a more important (Reference) PDU Set and need to be transmitted only if the Reference PDU Set has been successfully transmitted (solution 22).
Editor's note: Whether more detailed indicators are needed for different PDU Set QoS handling features (e.g. PDU Set integrated handling, QoS handling based on PDU Set importance, PDU Set dropping due to delivery failure of dependent PDU Sets) is FFS.
-	PDU Set Delay Budget (solution 12, 25, 26).
-	PDU Set Error Rate (solution 12, 25, 26).
-	Relative importance of a PDU Set similar to how ARP is used to identify the relative importance of a QoS Flow in TS 23.503.
	Baseline parameters on frame identification:
-	Burst periodicity (solution 8, 12, 24, 26). Burst periodicity information (if provided by AF) may be considered by the UPF to derive the final Burst periodicity information for the RAN. UPF may also derive the Burst periodicity based on locally detected traffic pattern without explicit input from the AF.

NOTE 3:	The details of RAN behaviour is up to RAN WG.
Editor's note:	The PDU Set QoS handling for Uplink media services is FFS.
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For normative phase, it is agreed to specify the following attributes for PDU set handling:
PDU sets carries the following attributes:
- PDU Sets that depend on a more important (Reference) PDU Set and need to be transmitted only if the Reference PDU Set has been successfully transmitted.
- Whether all PDUs are needed or not for the usage of PDU Set by application to allow RAN to determine if transmission of remining PDU is still required (e.g, when some PDU is missing or PDU set delay budgets can’t be met).
- Relative importance of a PDU Set to allow RAN (during congestion) to determine which PDU-set to deliver when PDU sets are having the same scheduling priority.
- PDU set delay budgets and PDU Set Error Rate. 
- Burst periodicity from AF (optional)
- …other for FFS/TBD.
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