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1
Justification

Since Rel-18, the 5G system has been enhanced to support the XR and media services as specified in TS 23.501, TS 23.502 and TS 23.503. The following features are standardized within the Rel-17 timeframe:

-
support of QoS policy control for multi-modal traffic.

-
support of network information exposure which can be based on ECN markings for L4S or 5GS exposure API.

-
support of PDU Set based QoS handling including PDU Set identification and marking.

-
support of coordinated UL and DL policy control to meet the requested round-trip latency.

-
support of per-flow Packet Delay Variation (PDV) monitoring and policy control.

-
support of traffic assistance information provisioning to the NG-RAN for power saving.
Due to lack of time in Rel-18, some aspects have not been fully discussed. The following scenarios may be further investigated and studied in Rel-19:

1. Extension of PDU Set concept

-
Content ratio based PDU Set handling: In order to resist the data transmission loss, the application layer FEC and error recovery mechanism are widely used in the real-time media transmission and partial delivery of a PDU Set is still workable for the application layer. 
-
PDU Set handling for UE to UE service via network: For UE to UE service, the XRM traffic sent from one UE is received by the PAS UPF for another UE and both the UE and this PSA UPF of another need to identify the PDU Sets for support of PDU Set based QoS handling. How to enhance and optimize the PDU Set handling considering the UE-to-UE case may deserve further study in Rel-19. 

-
PDU Set concept across multiple service flows: It’s quite common that multiple service flows are jointly providing the complete service experience and each of them is associated with each other, e.g., the basic/enhancement layers for scalable codec, the multi-modal services. Whether and how to extend the PDU Set concept across multiple QoS Flows deserves further investigation and study in Rel-19.
-
Support of encrypted media traffic: The end-to-end (partially) encryption or proprietary protocols has been widely used in the media industry, e.g. TLS, DTLS, SRTP, QUIC, Media over QUIC or vendor-specific protocols. 5GS should try to support PDU Set identification and provide corresponding handling for better user experience for such services. 
2. Further support of multi-modal services

On support of multi-modal service, only the policy control enhancements are introduced in Rel-18 and SA1 (SA1 Rel-19 SID: Feasibility Study on Localized Mobile Metaverse Services) is working on requirements for localized mobile metaverse services and also requirements of transmission synchronization for multiple data flows such as video, audio and haptic data streams for a single UE or multiple UEs. The coordinated transmission among multiple data flows is still to be further studied in Rel-19.  
3. Enhancements on traffic detection and QoS Flow mapping

Besides, it is common that several RTP steams with different QoS requirements are multiplexed into a single RTP session (with same IP tuple), which corresponds to a single transport layer flow, e.g. the above multiplexing is widely used in WebRTC communication. Current PDR are not flexible enough for mapping such streams into different QoS Flows. Thus, enhancements on traffic detection and QoS Flow mapping are necessary for mapping traffics into different QoS flows accordingly. 
4. Support of fast and efficient resource adjustment and notification

One of the key characteristics of media service is the application layer requirements could be quite dynamic. This is naturally caused by the frame/segment based transmission and dynamic changes of the scenes. Each frame (for interactive media service) or segment (for DASH-like streaming service) can be a huge burst with vary volumes but only lasts for a very short period. 

For example, 
1) the size of data burst in XRM services could vary in a big range and the data burst size may become quite big in case of scene change or I frame insertion by the application layer. 
2) when user opens a VoD video or drags progress bar, it is expected a new segment video could be sent to UE for playback quicker than normal playing phase. this leads to a QoS requirement for high priority/bandwidth within a very short term.
Such sudden change of priority/bandwidth requirement can be identified by the application layer shortly before real traffic arrives network since the changes are mainly caused by application events, e.g., scene change, frame loss, user behaviours. Unfortunately, this short period is very likely not enough for a control plane based QoS adjustment. Even this can be done, it will cause signal storm since the requirements are very frequent and last very short.
Such services are/have become the dominating traffic in mobile network due to the popularity of video/media services.
Current resource reservation mechanisms (e.g. GBR, 5QI) are mainly designed for rather stable QoS requirements. But it is not so suitable for the high range burst scenario. To guarantee the vary burst with low latency requirement, network resources have to over-provisioned. For example, MDBV can be set according to the maximum burst value, then it could lead to a waste of network resource. 
It’s valuable to investigate a fast and efficient resource adjustment and notification to adapt to the dynamic application service requirements and network status change to promote network efficiency. 
Besides, since the main goal of 5GS is to guarantee the user experience of XRM service, it’s essential to for the network (i.e., NWDAF) to assess and keep track of the XRM user experience, and may further notify this to the application layer. 
2
Potential objectives for Rel-19 XRM
The following aspects are proposed as potential objectives of rel-19 XRM: 

· Study and extend PDU Set concept for more use cases, including:
· Content ratio based PDU Set handling;

· Cross-PDU Session PDU Set delivery for UE-to-UE service via DN；

· PDU Set concept across multiple service flows;

· Study the support for encrypted media traffic or traffic using proprietary protocols, including:

· PDU Set identification and marking;

· Study enhancements on traffic detection and QoS Flow mapping for mixed data flows, e.g., audio, video, haptic streams, multiplexed in a single media flow;

· Study the support for multiple modality services, including:
· Coordinated QoS handing for multi-modal service with multiple data flows, e.g. joint admission control and handover control, synchronization; 
· Study fast and efficient information exchanges between 5G system and the application layer, including:

· Enhancements of Traffic Characteristics information to NG-RAN.

· Fast and efficient resource adjustment to adapt to dynamic application requirements;

· Fast and efficient QoS notification to adapt to dynamic network status changes.
· Notification of XR user experience assessment.

