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1 Introduction

This contribution proposes a series of concepts for an IP based UTRAN.

2 UTRAN Addressable flows

2.1 Iu Interface

On the Iu interface, the UTRAN Addressable flow shall be the RAB for each UE. 

This is necessary due to the fact that one RAB may correspond to a PdP context towards one GGSN and another RAB may correspond to a PdP context towards another GGSN. The flows of these different PdP contexts must have different addresses. 
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2.2 Iur/Iub Interface 

There is one UTRAN Addressable flow per group of transport channels for a given UE within a Node B. This flow contains multiplexed user data coming from several MAC Transport Channels of the same UE. 

A group of transport channels is defined as a set of transport channels of the same UE presenting the same QoS transport requirement. These transport channels can be grouped without impairing bandwidth efficiency. There can be several groups of transport channels defined for one UE, each mapped onto one UTRAN addressable flow.

The multiplexing onto one UTRAN addressable flow will be performed by the FP layer (see section 3 for protocol stack). 
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The different Transport Block Sets composing the UTRAN Flow payload correspond to the MAC Transport Channels data of the group over the TTI period and are selected according to the radio characteristics of the Transport Channels. They may originate from different RAB IP flows featuring different characteristics (QoS, packet length…).  It's up to the MAC-d layer to take these elements into account in its scheduling.

The same scheme as Iub is used for Iur.

3 One IP flow per UTRAN addressable flow

· Over an IP Network, the routing of UTRAN addressable flows shall be performed using standards and widely available IP routing techniques. Thus an UTRAN addressable flow shall be mapped one to one to one "IP Flow"

In order to support backward compatibility between IPv4 and IPv6, it is suggested that an "IP Flow" is identified by an IP address and UDP port. Note that this IP address and UDP port are the ones allocated by the Node B at UE attachment.

In the Radio Network Layer (RNL), the Iu FP protocol is used to convey the user data with as many instances as RABs defined for this UE. The Iu FP protocol uses the IP as transport layer with IP flows defined towards both CS domain and PS domain. This means that regarding CS domain, this replaces the AAL2 connections on top of Layer 2 (e.g. ATM).

The resulting protocol stacks in the user plane will be simplified as follows:
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At UDP/IP level, there will be one IP flow per RAB and per UE. The IP packets are labelled with an @IP+UDP port corresponding to this RAB.

On the Iub interface, the user plane protocol stack is changed to:
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On the Iur interface, the same protocol stack as Iub is changed to the following:
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4 Layer 1 and layer 2 specification

The layer 1 and layer 2 should remain as open as possible. 

As a must, the layer 2 should remain unspecified, which provides the following benefits:

· The layer 2 sub multiplexing techniques can be tailored to take maximum benefits of the supporting infrastructure. This decoupling enables to use PPP over HDLC, MPLS or whatever techniques where it best suits to the layer 1 and the traffic model expected.

· In particular, the R99 ATM support layer can be reused making operator return on invest for the deployed ATM infrastructure.

5 Requirements for the Data Link Layer

The requirements put by UTRAN on the Data Link Layers shall not be different from the one put by typical IP Networks. This will allow the Operators to build their network using standard off the shelf techniques and products widely used in IP Networks.

The typical requirement IP put on the Layer 2 are:

· Packet Framing allowing to identify the delimitation of each IP frame

· Packet Length Indication

· Packet transmission error detection. This requirement shall be taken there only as for the IP networks needs since the RNL protection is assumed to be provided by the Iu, Iur and Iub Frame Protocols.

There is no requirement at the Data Link layer for error recovery and retransmission. If required by the RNL, it shall be ensured by the RNL or by repetition layers on top of IP like TCP.

6 Transport QoS Requirements

The Transport solution implemented in a network shall allow each UTRAN flow as identified in section 2 to be treated with differentiated QoS to treat them at the transport level consistently with the RNL QoS. DiffServ Tagging of each packet shall be used by the RNL to specify the appropriate QoS. However, the way the network actually implements the QoS shall be left to operator's choice.

7 Transmission over Narrow Band Links

IP UTRAN shall allow efficient transmission even over Narrow Band Links. The adaptation to narrow band links shall be realised by the appropriate layer two techniques [1] shows an example. However, this adaptation shall be contained within Layer two techniques. This will allow to reduce the scope of this particular techniques to only the network parts that need them as well as being completely transparent to the RNL.

8 Proposal

It is proposed to agree and include the above concepts within the relevant sections of [2].
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