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1.
 Discussion

This contribution proposes a key issue related to QoS handling enhancements for XRM services.  In particular, it was noted that Release 18 SA2 specifications do not have a solution for multiplexed data flows. To address this shortcoming, the FS_XRM Ph2 Study Item agreed to Work Task 2.1:
WT#2.1 Study whether and what enhancements are needed for traffic detection and QoS Flow mapping for different media types multiplexed data flows within a single end-to-end transport connection.
Multiplexed data flows within a single end-to-end transport connection may arise because of multiplexing at the Application Layer (for example, an RTP Session may have multiple simultaneous RTP Streams) or at the Transport Layer (for example, an endpoint may multiplex multiple streams in one QUIC connection).  Typical use cases generating such multiplexed data flows are described in RFC 8108:
· terminal has multiple capture devices and, hence, can generate multiple media data flows;

· terminal uses higher layer FEC mechanisms, that requires one data flow to be used for the media data and another data flow to be used for the repair data;
· terminal relies on layered media encoding schemes, for example H.264 Scalable Video Coding (SVC) and each layer is sent using a different data flow.

These use cases clearly suggest that the characteristics, of the individual data flows that are multiplexed, can be quite varied. Some data flows may be periodic, others may not. Some data flows may rely on PDU sets, others may not, etc. In addition, even for data flows that are periodic, the data flow periodicities may be different. For data flows that rely on PDU sets, the characteristics of the PDU sets and the PDU set QoS requirements for each data flow may be different.

Figure 1 shows an example of a QoS flow carrying a multiplexed data flow. The XRM enhancements introduced in Release 18 are not directly applicable for this multiplexed data flow. For example:

· although the individual data flows may have a periodicity, the multiplexed data flow will typically not be periodic. As a result, without further enhancement, the CDRX operation cannot be optimized;

· the PDU set information extracted by the UPF is per data flow. As a result, without further enhancement, if the extracted PDU set information is included in the GTP-U headers, it may lead to ambiguity or incorrect behaviour. For example, the RAN node would assume that consecutive PDU sets from different data flows should have consecutive PDU set sequence numbers.

· The PDU set QoS requirements used by the RAN node assume that all PDU sets in a QoS flow have the same requirements. As a result, without further enhancement, the RAN node will not be able to meet PDU set QoS requirements that are different for each data flow.
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Figure 1: Multiplexed Data Flows over QoS Flow
2. Proposals

It is proposed to adopt the following text in TR.23.700-70 v0.1.0.   

*** Start of Changes (all new text)***

5.x
Key Issue #2.1: Multiplexed Data Flows in a QoS flow
5.x.y
Description

In the current 5GS, the XRM enhancements require that the QoS flow carries a single data flow – which has one set of “PDU set characteristics” and one set of “PDU set QoS requirements”.
For XR/media services, the end-to-end connection often carries multiplexed data flows. These data flows may have different “PDU set characteristics” and “PDU set QoS requirements”. As a result, Rel-18 XRM enhancements are not applicable for multiplexed data flows.

This key issue studies how to enable multiplexed data flows over a QoS flow. The key issue includes the following aspects:
· Whether and how an AF can provide information to assist the network to manage multiplexed data flows (e.g., info to help identify the individual data flows, info to help meet per data flow QoS requirements).

· How to enable identification of the individual data flows at the UPF in the downlink and UE in the uplink.

· How to map the identified data flows to QoS flows at the UPF in the downlink and UE in the uplink.

· Whether and how QoS profiles need to be enhanced to meet per data flow “PDU set QoS requirements”.

· Whether and how the UE power saving management features (i.e., features described in clause 5.38.8 of TS 23.501) need to be enhanced for multiplexed data flows.

· Whether and how PDU Set based Handling at the UPF needs to be enhanced for multiplexed data flows.

*** End of Changes ***
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