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1 Purpose
It has been agreed that the suitable information for Quality of Service differentiation should be available at IP layer. 

The purpose of this paper is to compare different mechanisms that could provide this information at the IP layer and to conclude on the necessity or not to standardize them.

2 Introduction
It has already been agreed that:

· the mechanisms to secure the QoS parameters, timing aspects including delay and delay-variation requirements, and packet loss have to be considered,

· mechanisms that provide QoS must take into account UTRAN traffic (control plane, user plane, O&M) and non-UTRAN traffic,

· the UTRAN NEs shall provide at IP layer the QoS information required by the network to satisfy the QoS for UTRAN flows.

Mechanisms to provide this QoS information at IP layer include:

1. Preconfigured UDP/IP ports corresponding to a particular QoS. This requires that the IP UTRAN implementation provide the capability of choosing UDP/IP based on QoS. It also requires that the routers are configured with this information (1). 

2. Intserv: IP UTRAN NEs specify their per-microflow QoS requirement using the RSVP protocol. Routers along the bearer path reserve resources for each microflow, upon receiving RSVP RESV messages.(2)

3. Diffserv: IP UTRAN NEs marks each packet with a Diffserv codepoint. Routers are configured to handle Diffserv classes (3).

4. Diffedge: In this model, IP UTRAN NEs specify their per-microflow QoS requirements via RSVP signalling to the edge routers. An edge router performs admission control on the microflow, and subsequently marks all the packets from the admitted microflow appropriately. All routers are configured with how to treat packets of each Diffserv codepoints.(4)

3 QoS Information Mechanisms 
QoS implementation in an IP network relies on the IP protocol layer which presents the benefit from being present in the network routers and in the end hosts. By so doing, the QoS can be defined in the end host and then applied end-to-end.

Apart from solution 1 which requires special functionality in a node to assign a specific QoS level to a UDP/IP port, the end-to-end quality of service mainly relies on types of models: Intserv/Diffedge model (2-4) and Diffserv model (3).

3.1 Intserv/Diffedge Model

In architectures allowing flow aggregations, Intserv/Diffedge is an interesting solution for an operator as a very safe means to provide different levels of quality of service for aggregated flows. 

A simple UTRAN architecture can thus be achieved by defining a couple of flow aggregates between an RNC and a node B: e.g. one flow aggregate per RAB traffic class, one for signalling and one for O&M.

3.2 Diffserv Model

In this model, IP UTRAN NEs would mark the packets with a Diffserv codepoint. All routers, including the edge and interior routers, are configured with how to treat packets of each supported Diffserv codepoint.

In a UTRAN network, the network would be engineered such that it can handle the maximum amount of traffic from all nodeBs.

Today, Diffserv is already deployed in many routers implementation. Diffserv does not provide by itself bandwidth reservation mechanisms but it partitions the traffic into several QoS classes that will receive different scheduling and queuing treatment in the routers based on the DSCP field in each IP packet..

Two Diffserv models are defined today: the Expedited Forwarding (EF) model which has two classes and the Assured Forwarding models with 4 classes. EF class could provide the same guarantee as Intserv if combined with a CAC based on an agreed SLS at the boundary.

However, AF can distinguish also between two or three real-time QoS classes inside UTRAN traffic whereas EF can only provide QoS differentiation between UTRAN traffic and the rest.

3.3 Diffedge vs Diffserv Comparison

Diffedge differs from Diffserv in that in Diffedge the hosts (UTRAN NEs) would explicitly indicate their microflows’ QoS requirements to the network.

The Network has then more accurate information about the microflow QoS requirements.

Diffedge allows CAC to be performed with the help of policy-based control [RFC 2753]  at the policy decision point (PDP).
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A classical network configuration could therefore be to use RSVP at the UTRAN NEs and to let the ingress edge router supporting both RSVP and Diffserv make the admission control and DSCP marking. Diffserv is then used at the edge and inside the network.

4 Mandatory Requirements  
In above architecture, there is no need that the IP UTRAN NEs make the Diffserv marking. Since it may not be used, it shall be treated as an optional feature and there is no need that it be mandated.

Also there are other cases where there may be a routed network implementing Intserv but with Diffserv not being available. 

It has been shown that in many cases the implementation of the QoS information at the IP layer can be efficiently done via RSVP support from the IP UTRAN NEs (Intserv or Diffedge model). It does not prevent from using Diffserv either in the core network domain or at the edge of the network by the host. In the first case the DSCP marking would be done by some leaf routers at the edge of the Diffserv area and in the second case the marking would be done by the IP UTRAN NEs themselves.

Therefore mandating that IP UTRAN NEs must support DiffServ marking is not necessary.It does not mean that the use of DSCP marking is not desirable at the IP UTRAN NEs but simply that it does not have to be standardized.. 

5 Summary

It has been shown that the DSCP marking could be suitably performed either at the IP UTRAN NEs or only at some edge routers depending upon operator network configuration option.

Therefore, it shall not be a mandatory requirement for the IP UTRAN NEs to make the DSCP marking.

6 Proposal

It is therefore proposed to capture the following statement in the agreement section 7.2 of the technical report TR25.933:

”The needed information for quality of service differentiation for UTRAN flows shall be available at the IP layer used for RNL flow support. The UTRAN NEs shall provide this QoS information to this IP layer. No specific mechanism is mandated to provide this QoS information at IP layer in the UTRAN NEs but any mechanism fulfilling the QoS differentiation requirement shall not be precluded.
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8 Abbreviations

AF: Assued Forwarding


CAC : Call Admission

DSCP: Diffserv codepoint

EF: Expedited Forwarding

NE : Network Element

QoS : Quality of Service

RAB: Radio Access Bearer

SLS : Service Level Specification
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