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Abstract of the contribution:

This paper proposes a new key issue for TR 23.705.
1. Introduction

This P-CR proposes to capture in TR 23.705 a new key issue on how to achieve per application congestion mitigation in scenarios where the applications requiring differentiated QoS treatment in case of RAN user plane congestion have non-deducible service data flows.
2. Proposal
The following new text is proposed to be added in TR 23.705.

Start of the first change
5.X
Key Issue #X: Differentiated treatment for non-deducible service data flows in case of RAN user plane congestion
5.X.1
General description and assumptions

A very common way of dealing with RAN user plane congestion is to throttle certain customers and/or application data flows to preserve higher priority traffic. This requires the ability to enforce per subscriber and/or per application QoS policies.

To some extent the current 3GPP QoS architecture already supports this feature. To that purpose a combination of the following mechanisms can be used:

· Different QCI values, with different Priority levels, can be allocated to the bearers (in particular the default bearer) opened by different classes of subscribers. As an example the operator could use QCI 8 for the default bearer of a “premium” subscriber and QCI 9 for the default bearer of a “basic” subscriber.

· Different applications, or different data flows exchanged by a specific application (e.g. video, audio, file sharing and chat), can be mapped to different bearers. As an example, for a specific class of subscribers, or for any subscriber, the operator could map Internet applications like browsing, ftp and peer-to-peer file sharing to the default bearer, and use dedicated bearers with higher priority for data flows, like for example media streaming, that would benefit of preferential treatment in case of congestion in RAN.

With this approach differentiated treatment for specific applications, or application data flows, in case of RAN user plane congestion can be achieved if such applications, or application data flows, can be mapped to separate bearers; unfortunately this is problematic for applications exchanging data flows for which Service Data Flow (SDF) templates cannot be deduced. Non-deducible SDFs cannot be described by SDF templates or can be described by SDF templates but these SDF templates cannot be applied to unambiguously or efficiently control the application traffic. Applications with non-deducible SDFs are for example those using (potentially many) very short-lived parallel UDP and/or TCP data flows, for which service data flow filters detected via ADC (Application Detection and Control) rules are too short-lived to allow PCC system to control them using SDF templates. Other examples can be found is section 5.1 of TR 23.800.
Based on current specifications, 
for applications with non-deducible SDFs mapping different applications, or application data flows, to different bearers to achieve traffic handling differentiation is possible using predefined PCC rules provisioned into the PCEF, but this approach has the following limitations:

· It only works in the downlink direction.
· It requires application detection to be performed by the PCEF. Deployment scenarios where application detection is performed by a TDF are not supported.

· Roaming scenarios with local-breakout are not supported.
The target of this key issue is to study possible solutions to achieve differentiated treatment in case of congestion in RAN for applications, or application data flows, with non-deducible SDFs. Solutions addressing this key issue should allow for traffic handling differentiation in both uplink and downlink direction and should support scenarios with TDF as well as roaming with local-breakout.
NOTE 1:
What is the feasible level of granularity for traffic handling differentiation depends on the application and the transport layer on which the application is layered. For example differentiating the treatment of individual application data flows is not feasible for the applications that multiplex multiple data flows over a single TCP connection, because slowing down or dropping segments for one of the data flows would cause head-of-line blocking for all other data flows sharing the same TCP connection.

NOTE 2:
Whether there are use cases of operator’s interest requiring support for differentiated treatment of application data flows multiplexed over a single TCP or UDP flow is to be determined. 
End of the first change
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