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Abstract of the contribution:

This paper proposes a solution that uses the GTP-U extension header to transfer the RAN user plan congestion information to the core network to address Key Issue #2: RAN User Plane congestion awareness. 
1. Introduction

RAN user plane awareness is needed due to allow:

1) Traffic optimization based on the access network congestion, e.g., data compression when RAN is congested;

2) Core network based RAN user plane congestion management, e.g., traffic shaping when RAN is congested;

3) Service control, e.g., delay pushing services which are initiated from the core network. 

This contribution proposes the solution which indicates the RAN congestion through the GTP-U header extension. In view that SCI is defined in downlink for GERAN, the method proposed in this contribution can be considered as the uplink solution in the same manner.
2. Solution Description
When the RAN detects the user-plan congestion, the RAN nodes mark the indication in GTP-U header of the uplink packet. 

The user plan core network nodes such as the GGSN/PGW will investigate the GTP-U header and obtain the congestion information.

The indicator can reflect the level of the congestion so that the core network may handle different levels of congestion in different manner. How the value is used to reflect the level of congestion is left for stage 3 definition.

The RAN congestion awareness information is marked in the uplink data packets. Therefore, the CN can know the affected user, the bearers involved and the user location. To inform CN the location of the congested RAN, the location information, such as the CELL ID will be included in the extension.

The congestion is detected based on the monitoring of the RAN network elements. The indications are shown in all the uplink GTP-U packets or can only be included when the RAN is congested at some level which can be defined by the operator.

When the CN get the congestion information, GGSN/PGW can mitigate the RAN congestion through gating or shaping approach. The information may also be sent to PCRF to pursue further policy.

Based on the description above, the solution proposed here addresses Key Issue 1.
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Based on the above analysis, the following changes are proposed to TR 23.705:
6.X
Solution X: RAN User Plane congestion awareness by GTP-U extension
6.X.1
General description, assumptions, and principles

The RAN nodes include the RAN Congestion Information (RCI) in GTP-U header of the uplink packet to convey the RAN user plane congestion information to the CN GWs such as GGSN/PGW.
Editor's Note: How to provide the congestion information when there is no uplink packet for some time duration is FFS.
The RCI comprises of:

· The level of the RAN user plane congestion, so that the core network may handle different levels of congestion in a different manner. How the value is used to reflect the level of congestion is left for stage 3 definition.
Editor’s Note: Whether distinction between uplink and downlink congestion being experienced at eNB needs to be made is FFS.
· The location of the congested RAN, such as the CELL ID, may also be included in the extension.
The user plane core network nodes such as the GGSN/PGW will investigate the GTP-U header and obtain the congestion information. Therefore, the CN can know the affected user, the bearers involved and the user location through the uplink data packets.
Editor’s note: How to deliver the RCI to the CN with PMIP-based S5/S8 is FFS.
The congestion is detected based on the monitoring of the RAN network elements. The indications may be included in all the uplink GTP-U packets or can only be included when the RAN is congested to some extent which can be defined by the operator.

When the CN get the congestion information, GGSN/PGW may mitigate the RAN congestion through enforcement of gating or traffic shaping policy rules. The information may also be sent to PCRF to pursue further policy.
Editor’s Note: Whether and how the CN passes RCI to other network elements (e.g., PCRF, OCS, TDF, AF) is FFS. 
6.X.2
High-level operation and procedures

The solution procedures are the following:
1) The congestion indicator is reflected in the uplink data traffic packet. The packet header is included with the RCI (RAN Congestion Information) which includes the level of congestion and the location information (e.g., Cell ID) 
2) The GGSN/PGW investigates the GTP-U header and obtains the congestion information.

3) GGSN/PGW may report the congestion to the PCRF if it is configured accordingly, for example to inform the PCRF about a change of congestion status or to obtain congestion mitigation policy rules.

4) PCRF may provide  new or updated congestion mitigation policy rules to the PCEF.
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6.X.3
Impact on existing entities and interfaces
The RAN nodes (BSC/RNC/eNodeB)

· Include RCI defined in this solution in the uplink packet.
The core network user plan elements (GGSN/PGW)

· Recognize the congestion indicator.

The PCC

· May need to provision congestion mitigation policies if dynamic policy control is used.
6.X.4
Solution evaluation

No additional signaling or data traffic is introduced to convey the RAN congestion information to the core network.

User Mobility e.g. when UE moves from congested cell (ECGI=1) to non-congested cell (ECGI=2) is implicitly accounted for (as the user plane traffic from ECGI=2 will no longer contain RCI).
The core network can perform gating or traffic shaping to mitigate the RAN congestion, especially for the downlink traffic.
NOTE: Depending on which other network elements receive RCI (or a subset of RCI), those nodes may perform additional mitigation actions, which are FFS.
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