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Abstract: Propose a new key issue to study QoS enhancement for PDU Set integrated treatment for WT #3.2
1. Introduction/Discussion
This contribution proposes a key issue to study the required QoS enhancement for PDU Set granularity treatment in 5G network as stated in WT#3.2:
WT#3.2:  Enhance QoS framework to support media units granularity (e.g., video/audio frame/tile, Application Data Unit, control information), where media units consist of PDUs that have the same QoS requirements. 
Current 5G network provides QoS support in a QoS Flow level granularity. Each packet in a QoS flow are given the same QoS requirements, e.g. packet delay budget, packet error rate, etc. Within the QoS Flow, each packet is handled individually to fulfil the policy of the QoS Flow. 
For XR/media services, a group of packets are used to carry payloads of specific PDU Set (e.g. frame, video slice). 
In media layer, such a PDU Set are decoded/handled as a whole. For example, the frame/video slice may only be decoded in case all of the packets carrying the frame/video slice are successfully delivered. And a frame within a GOP can only be decoded by the client in case all referenced frames are successfully received. Hence the group of packets have inherent dependency on each other in media layer. Without considering such dependencies between the group of packets, 5GS may perform a scheduling with low efficiency. For example, the 5GS may randomly drop a packet but try to deliver other packets of the same frame/video slice which is useless to the client and thus waste radio resources.
Taking “frame” as an example, as shown in the figure below:
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Figure1： Example of downlink traffic for cloud XR
The characteristic of a group of packets for a frame includes:
1. Depends on the size of frame, one XR media frame are delivered via different number of packets, e.g. ~400 IP packets for one media frame of 600KB.
2. The group of packets of a frame are transferred as the periodic bursts, and the interval period between two frames are 1/frame rate, e.g. the interval is 16.7ms for a video of 60FPS. 
3. To ensure the MTP (Motion-To-Photon) requirements, the packets group of one media frame needs to be transferred to UE within the specified time budget, e.g. 9ms in order to further media decoding and presentation pressing at UE side. To ensure correctly decoding the media and user experience, the packet loss rate for the packet group of one media frame also has requirements, e.g. 99.9% reliability for one packet group. 
If such dependency between packets of a PDU Set (e.g. frame, video slice,) can be considered, it’s possible to enhance the efficiency and promote user experience.

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all new texts) * * * *
[bookmark: _Toc324232211][bookmark: _Toc326248702][bookmark: _Toc421821979][bookmark: _Hlk94039492]5.x	Key Issue #x – PDU Set integrated packet handling
[bookmark: _Toc326248703][bookmark: _Toc421821980]5.x.1	Description
In current 5GS, the QoS Flow is the finest granularity of QoS differentiation in the PDU Session. The 5G QoS characteristics is determined by the 5QI. This implies that each packet in a QoS flow is treated according to the same QoS requirements. 
For XR/media services, a group of packets are used to carry payloads of a PDU Set (e.g. a frame, video slice/tile). 
In media layer, packets in such a PDU Set are decoded/handled as a whole. For example, the frame/video slice may only be decoded in case all of the packets carrying the frame/video slice are successfully delivered. A frame within a GOP (Group of Pictures) can only be decoded by the client in case all frames on which that frame depends are successfully received. Hence the groups of packets within the PDU Set have inherent dependency on each other in media layer. Without considering such dependencies between the packets, 5GS may perform a scheduling with low efficiency. For example, the 5GS may randomly drop a packet but try to deliver other packets of the same frame/video slice which are useless to the client and thus waste radio resources. 
Also audio samples, haptics applications or remote control operations may benefit if the 5GS considers the PDU Set characteristics.
If such dependency between packets of a PDU Set (e.g. a frame/video slice) can be considered, it’s possible to enhance the efficiency and promote user experience.
This key issue proposes to study PDU Set integrated packet handling in 5G network, in which the group of packets belongs to a same PDU Set will be handled in an integrated manner. The key issue includes the following aspects:
[bookmark: _Hlk94089051]-	Which types of PDU Set (e.g. frame/video slice) shall be supported for PDU Set integrated packet handling by 5G network;
[bookmark: _Hlk94089120]NOTE 1: Coordination with SA WG4 is possibly needed.
-	What information should be provided to the 5GS regarding PDU Set for integrated packet handling, and how such information should be provided;
-	How the 5GS identifies that a PDU belongs to a specific PDU Set;
NOTE 2: It is assumed that some header information necessary for the identification of PDUs and it is assumed that the corresponding information is not encrypted.
[bookmark: _Hlk94089313]-	Whether and how to enhance the QoS model and policy control for PDU Set integrated packet handling;
[bookmark: _Hlk94089401]-	Whether and how to perform the PDU Set integrated packet handling in the UE, RAN and/or UPF;
-	What information needs to be provided to the RAN and/or UPF to support PDU Set integrated packet handling in both the downlink and uplink direction. 
[bookmark: _Hlk96351276]-	Whether and how provide information to the UE for PDU Set integrated packet handling.
NOTE 3: Coordination with RAN WGs may be needed.
* * * * End of changes * * * *
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