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Abstract of the contribution: This contribution proposes a user plane congestion indication mechanism for the RAN and CN-based Congestion Mitigation solution.
Introduction

Based on the discussion paper in S2-130806, this P-CR proposes to add a user plane congestion indication mechanism for the RAN and CN-based Congestion Mitigation solution to TR 23.705.
Proposal

It is proposed to add the following solution proposal to the UPCON TR 23.705:

***************** Start of changes **********************

6.X
Solution X: User-Plane Congestion Indication
6.X.1
General description, assumptions, and principles

This solution addresses the key issues on RAN User Plane congestion awareness.
The solution enables core network entities (e.g. P-GW, PCRF) and/or applications/services to become aware of RAN user plane congestion and its abatement based on the following principles:

· The eNB indicates the level of RAN user plane congestion to the S/P-GW through piggy packing of congestion information (e.g. ECN Echo) to uplink user plane traffic at the bearer level (e.g. the GTP user plane header).
Editor’s Notes: The required granularity and frequency of the congestion indications is FFS.
· Based on the congestion indications the P-GW becomes aware which user is affected by the RAN user plane congestion and how severe the congestion currently is.

· Congestion awareness allows the P-GW to select and apply adequate congestion mitigation policy rules for a given user by taking into account the severity of the congestion and the user’s subscription class.
Editor’s Note: The type of policies rules that are needed for congestion mitigation are FFS.

· Once RAN user plane congestion reached a certain level or the level changed significantly, the P-GW may reports the change to the PCRF (based on extensions of the Gx interface).
· In turn, the PCRF may update the congestion mitigation policies towards the P-GW or TDF through extensions of the existing interfaces. 
· The PCRF may also inform applications/services that support such congestion information and are able to adapt the service quality or sending rate through an adequate interface (e.g. Rx). 
In case the transport network is capable of handling ECN (i.e. the network entities comply with the IETF standards of processing the IP header), the P-GW can also activate the ECN usage by setting the ECN-Capable Transport (ECT) bit in the outer IP header of the downlink packets. In turn, the transport network entities will indicate possible downlink congestion by setting the ECN bit in the outer IP header (according to the IETF ECN standard). Upon receipt of downlink packets with the ECN bit set, the eNB can also take into account congestion that has been detected in the transport network (between the P-GW and eNB) in the congestion indications towards the core network (e.g. by sending the ECN Echo to the P-GW).

Note: The usage of ECN at the bearer level between the eNB and P-GW (i.e. outer IP header) does not require any support from the end systems (i.e. UE and server) and can co-exist/function with the end-to-end ECN (between UE and server) as defined by the IETF.


6.X.3
Impact on existing entities and interfaces
6.X.4
Solution evaluation
***************** End of changes **********************
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