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1	Background
According to the SP-211610 [1], the study on 5G System support for XR and media services targeted at R18 supports 5GS architectural and functional extensions so that XR and media service can be better supported. One of the objectives that this study attempts to address is:
[bookmark: _Hlk93328598][bookmark: _Hlk80714263]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.
In this paper, QoS enhancement to support media units granularity for XR and media service is discussed.
2	Discussion
XR applications impose requirements in terms of Media Units, rather than in terms of single packets/PDUs. However, media unit is a concept in application layer, which is transparent to 5G system currently. Integrity of media unit is important for imporving the system performance for XR and media service. Therefore, 5G system should be aware of the media unit in order to improve transmission performance. In the following, the issues related with QoS enhancement to support media units granularity are addressed.  
Issue 1: What is the definition of media unit for XR traffic
In WT#3.2 of the study item, media unit (e.g., video/audio frame/tile, Application Data Unit, control information) is defined as the PDUs that have the same QoS requirements, which is not clear enough. 
In TR 26.926 [2], general architecture and system model for XR Traffic is shown in Figure 1. And part of the overview of the functions is as follows, 
2)	Content Encoding Model: Provides the details for the content encoding in order to meet certain objectives. This includes the generation of sequences of application data units (slices, video frames, audio frames, etc.) and the incurred timestamp of each of the units is available. For details refer to clause 5.6.
3)	Content Delivery Model: provides details on content delivery, for example packetization, delay jitter, but possibly also more sophisticated models such as retransmission, TCP operations and so on. This also includes emulation of 5G Core Network. It produces packet traces (timestamp and size of each packet) based on traces of application data units. For details refer to clause 5.7.
6)	Content Receiver Model: The content receiver converts the packet traces into application units taking into account delays and losses occurred. It may also model additional functions such as retransmissions or FEC, if applicable. For details refer to clause 5.7.
7)	Content Decoding Model: The decoding model uses the received application units to model the reconstruction of timed data (video frames, audio) considering delays, losses and also content model properties (error propagation, refresh data and so on). For details refer to clause 5.6.
That is, sequences of application data units(slices, video frames, audio frames, etc.) are genereated in the Content Encoding Model, and the incurred timestamp of each of the units is available. The the application data unit is further packetized into packet traces by the Content Delivery Model. That is, the packets of one application data unit are gerenerated at the same time with the incurred timestamp. Besides, it is also stated that, the Content Receiver Model converts the packets into application data unit taking into accunt delays and lossed occurred. Then the Content Decoding model uses the received application units to model the reconstruction of time data. In other words, the packets of one application data unit shall be jointly processed in the Content Decoding Model. packet
Media Unit
Application Data Unit


Figure 1 General architecture and system model for XR Traffic
In short, application data unit generated by the Content Encoding Model is further packetized into packets for 5G network, which should be jointly processed at the receiver within a given time. In Figure 1, application data unit, media unit and packets of media unit are marked separately.The media unit can be defined as follows,
Media unit consists of packtes packetized from application data unit, the packets of which have the same QoS requirement. 
The coordination with SA4 is needed for the definition of media unit. 
Issue 2: How to enable 5G system to identify packets of one media unit for XR traffic
[bookmark: _Hlk94098395]Awareness of media unit by 5G system enables XR-specific scheduling, e.g., if UE1 has remaining packets of one media unit, and UE2 has packets of a new media unit. NG-RAN node may transfer the remaing packets of the media unit for UE1 prior to that of UE2 due to the delay budget of media unit. Besides, awareness of media unit enables 5G system to perform efficient packet dropping, e.g., the non-transmitted part with low importance of GOP(Group Of Picture) will be discarded at the transmitter if the packets with high importance of the GOP have been lost or exceed the delay budget.
Basically, the media unit SN, the packet SN within the media unit, the total packet number of the media unit or the last packet indication should be provided to 5G system for each packet over user plane. By doing so, 5G system is able to identify all the packets of one media unit. It is also stated in TR 26.926 [2] that, the application-aware parameters (e.g., baseline and cross-layer parameters) would not be available to RAN delivery in the incoming IP packets. As a result, N3 and N9 interface shall be enhanced to deliver the application-aware parameters used by 5G network to identify the packets of one media unit. 
Issue 3: How to provide 5G system media unit based QoS parameters
As the content decoder jointly process the packets of one media unit, delay budget of media unit should be considered. Besides, error rate of media unit instead of packet error rate shall be considered for XR traffic. In general, media unit based QoS parameters should be provided to 5G system together with normal QoS parameters.
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4 Proposal
[bookmark: _Toc510607461]* * * * Start of Change * * * *
[bookmark: _Toc510607476][bookmark: _Toc518306730][bookmark: _Toc510607467][bookmark: _Toc518306726]5.X	Key Issue X: <QoS enhancement to support media unit granularity>
[bookmark: _Toc510607477][bookmark: _Toc518306731]5.X.1	Description
XR applications impose requirements in terms of Media Units, rather than in terms of single packets/PDUs. However, the definition of media unit is not clear at this stage. Awareness of media unit by 5G system enables XR-specific scheduling and efficient packet dropping etc. Media unit based QoS parameters should be considered for XR and media service. 
The following aspects shall be studied to support QoS enhancement to suppot media unit granularity for XR and media service.
-  What is the definition of media unit for XR and media service? 
-  How to enable 5G system to identify media unit of XR and media service?
-  Which QoS parameters for media unit should be provided to 5GS?
NOTE: coordination with SA4 is needed
* * * * End of Change * * * *
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