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1 Introduction
In the RAN2#119e meeting, the following agreements are made in the XR-awareness discussion [1]:

· RAN2 assumes that PDU Set based parameters and PDU Set related information may be used for better support of XR services. RAN2 can consider both UL and DL directions.

· RAN2 will study PDU Set based parameters and PDU Set related information handling in Network and UE

· RAN2 to adopt the current SA2 definition of PDU Set as an application media unit as working assumption, subjected to further guidance from SA2 and SA4. 

· XR awareness discussion in RAN2 should consider PDU set characteristics and how to use the information available on those (for UL and/or DL). Can also consider how to handle data bursts.

· RAN2 can study e.g. periodicity, arrival time, jitter and frame-size variations for XR awareness to enable power savings and capacity enhancements. Can study also how often such parameters change (i.e. how dynamic they are).

· RAN2 can consider how PDU sets can be mapped to DRBs (FFS if SA2 discussion on PDU set mapping to QoS (sub-)flows impacts this)

In this contribution, we would like to discuss issues for PDU Set handling for the XR and media services. 

2 Discussion 
In the SA2 study for XRM [2], it defines the following term about data unit:

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, as used in TR 26.926 [27]). In some implementations all PDUs in a PDU Set are needed by the application layer to use the corresponding unit of information. In other implementations, the application layer can still recover parts or all of the information unit, when some PDUs are missing.

For XR service and media service, there are new QoS and policy that needs to be enhanced. For instance, due to the traffic characteristics of XRM service, it is required to enhance the QoS framework to support the PDU Set granularity (e.g. video/audio frame/tile, Application Data Unit, control information), where a PDU Set consists of PDUs that have the same QoS requirements. Differentiated QoS handling should also be supported considering different importance of PDU Sets. e.g. eligible drop packets belong to a less important PDU Set to reduce the resource wasting. There are two key issues on the PDU Set handling proposed in the SA2 TR [2]:
Key Issue #4: PDU Set integrated packet handling.

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:

-
Which types of PDU Set (e.g. frame/video slice) shall be supported for PDU Set integrated packet handling by 5G network.

-
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.

-
Whether and how to enhance the QoS model and policy control for PDU Set integrated packet handling.

-
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.

-
Whether and how to provide information to the UE for PDU Set integrated packet handling.

Key Issue #5: Differentiated PDU Set Handling

This key issue proposes to support differentiated QoS handling considering different importance of PDU Sets e.g. by treating packets (i.e. PDUs) belonging to less important PDU Set(s) differently to reduce the resource wasting. The key issue includes the following aspects:

-
How does the 5GS identify the PDUs of one PDU Set.

-
How does the 5GS determine the importance information for a given PDU Set and/or dependency information between different PDU Sets.

-
Which network entity needs the importance/dependency information associated with the PDU Set and how it receives it.

-
Whether and how to enhance the QoS model and policy control for the importance/dependency information associated with a given PDU Set.

-
Definition of the importance/dependency information enabling differentiated PDU Set handling.

There are many solutions proposed in SA2 TR to address the above two key issues about PDU Set. For example, a sub QoS Flow based QoS architecture is proposed to extend the QoS Flow based QoS framework that the QoS Flow is still the finest QoS control in the 5GS, but a QoS Flow will compose multiple sub QoS Flows. The different Types of PDU Sets of a QoS Flow are mapped to different sub QoS Flows of the associated QoS Flow. The QoS flow still has a QoS profile, which is named as main QoS profile. Each sub QoS Flows of a QoS Flow has its own QoS Profile, which is called the sub QoS Flow profile. All the sub QoS profiles and associated main QoS profile have the same 5QI but have different QoS characteristics. The principle for classification and User Plane marking for QoS Flow and its Sub QoS Flow and mapping to AN Resources is shown in Figure 1.
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Figure 1. Sub QoS flow

Another solution is that packets of a PDU set are classified based on the importance of the media payload it carries. QoS handlers are provided with a PDU Priority Mark (PPM) that represents importance and dependence of PDU Set in terms of a linear priority value (e.g. high/medium/low, 0-7) PPM is related to PDU set delay budget, error rate and other parameters associated to each priority value. A QoS handler may use PPM along with PDU set boundaries to handle packets of PDU set in a flow without the need to understand the specifics of various coded media. The PPM can thus be extensible for new types of media.

Yet in another solution, groups of packets handled in an integrated manner occur at different levels. These levels include different level of PDU Families. A PDU may be classified as belonging to a PDU Set in just one PDU Family (e.g. an I-Frame PDU Set in a Media Frame/Slice Family), or as belonging to a PDU Set in each of several PDU Families (particularly for scalable/layered media).
These solutions have similar principles on categorizing PDU Sets into different importance level/QoS characteristics/types, etc. From RAN2 aspect, it is better to have a determined approach on how to handle categorized PDU Sets. In our view, the sub QoS flow architecture may be best aligned with the current QoS model. If this architecture is confirmed by SA2, RAN2 may work on the sub QoS flow based QoS model, e.g., the sub QoS flow to DRB mapping, etc.
Proposal 1: It is suggested that the sub QoS flow based QoS architecture is used to support the XR and media services. This needs to be confirmed by SA2.

Proposal 2: RAN2 works on the sub QoS flow based QoS model, including the sub QoS flow to DRB mapping.
For the sub QoS flow to DRB mapping, there are multiple choices. For example, the sub QoS flows may be mapped to separate DRBs at the SDAP layer, or all sub QoS flows of a QoS flow are mapped to one DRB but separate RLC bearers at PDCP layer. No matter which is chosen for the sub QoS flow to DRB mapping, enhancements are needed to address the key issues of PDU Set integrated packet handling and differentiated PDU Set handling.
Proposal 3: The sub QoS flow based QoS architecture in NG-RAN should support the PDU Set integrated packet handling and differentiated PDU Set handling.
3 Conclusion

In this contribution we discuss the PDU Set related issues for supporting XR and media services. We make the following proposals:
Proposal 1: It is suggested that the sub QoS flow based QoS architecture is used to support the XR and media services. This needs to be confirmed by SA2.

Proposal 2: RAN2 works on the sub QoS flow based QoS model, including the sub QoS flow to DRB mapping.
Proposal 3: The sub QoS flow based QoS architecture in NG-RAN should support the PDU Set integrated packet handling and differentiated PDU Set handling.
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