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1. Introduction

This paper introduces a mechanism for Admission Control of bearer path traffic in the GGSN at the Gi Interface toward the External Data Network for the bearer path. The proposal uses ECN markings in the IP header together with DiffServ aggregation to prevent the queue build ups that will impact the services required for real time in-elastic flows. 

This proposal does NOT replace the per flow Admission Control function handled at the Gn Interface on the GGSN with the use of PDP Context.  This proposal will associate the per flow Admission Control on the Gn Interface with the DiffServ Aggregated Admission Control on the Gi Interface. This mechanism allows the addition of admission control at the Gi Interface to the currently existing admission control mechanism at the Gn Interface for supporting End-to-End QoS Services.
It is proposed that this solution is added to the e2e Qos Feasibility Study (23.802) as a possible on-path IP QoS signalling method.
2. Background
Section 5.1.1.3 and Section 5.2.1 of 23.207 indicates DiffServ can be used on the Gi Interface for handling QoS with the External Data Network.  When DiffServ is used, flows from multiple UE (and PDP Context) are aggregated together and treated as one aggregated flow.  For real time in-elastic (e.g. interactive voice and video) flows, when they are aggregated together, congestion causing queue build ups will impact the delay and latency performance of the flows within the aggregate.  Hence Admission Control into this aggregate needs to be handled.
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From 23.207 Section A.1 Figure A.1: Network Architecture for QoS Conceptual Models
The current feasibility study into Architectural Enhancements for End-to-End Quality of Service (QoS) (TR 23.802) has so far introduced 4 connection models to be studied. In Section 5.2.4 a model for UE-UE connection via backbone IP networks with on-path QoS signalling has been included. In this paper we propose an on-path IP QoS signalling method that uses ECN markings in the IP header of the external backbone IP network together with DiffServ aggregation. 
3. Proposed Solution

It is proposed to utilize the ECN indications (in the IP header within the TOS byte) provided by the bearer path network elements to indicate the congestion condition. ECN marking is used to convey the onset of congestion end-to-end through the External Backbone IP Network.  The premise is that DiffServ service classes that are used for real time in-elastic traffic are ECN enabled in the External Backbone IP Network. This congestion condition indication is then provided to the application control element (PDF/P-CSCF/S-CSCF/AF) for making application flow admission control decisions.
The following text is proposed for inclusion in the current clauses 5.5 and 6.1.3 in the TR 23.802

5.5.1
General

This section describes an architecture for on-path QoS interaction between UMTS and an External IP network providing QoS-enabled IP transport services.

The ECN indications (in the IP header within the TOS byte) provided by the external backbone IP network shall be used to indicate current congestion conditions in the backbone IP network.
6.1.3.1
Procedures in the GGSN
As part of session establishment, the current congestion condition of the external backbone IP network shall be obtained by sending a probe (IP) packet from the GGSN, over the Gi interface, to the destination IP address. 
The congestion condition indication (ECN marking) that is returned shall then be provided to the application control element (PDF/P-CSCF/S-CSCF/AF) for making application flow admission control decisions.

6.1.3.2
Procedures in the PDF

When the PDF receives the authorization request from the GGSN, the PDF shall authorize the bearer resources by checking the stored SBLP for the session together with the current congestion indication for the external backbone IP network.
_1167030326.doc
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