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1 Introduction

Release ’00 will include the option of IP transport interfaces for the UTRAN. Particularly for the Iub interface which can be a slow speed link, efficient use of bandwidth must be considered. A common solution should be agreed to in RAN3 in order to guarantee interoperability.

2 Description

2.1 General

AAL2/ATM provides the means for efficient bandwidth utilization:

1. Quality of service differentiation and static aggregate resource handling are provided using ATM PVCs.

2. Segmentation (fragmentation) of long packets for distributing traffic on a link is provided by AAL2.

3. Multiplexing/trunking with admission control and on-demand resource reservation through the transport network is provided by AAL2. 

4. Small overhead is used by AAL2 since it is designed to carry small payloads.
An IP transport solution for UTRAN should be able to match these characteristics. A best effort IP network generates too much delay and delay variation to be suitable for real time services.

For interoperability and to show how UTRAN tranport network requirements can be met, at least one reference solution should be included in the specification.

2.2 Segmentation/fragmentation

The capability to fragment is required. It is required to adjust the packet size to the Maximum Transmission Unit (MTU) size of the path. Also, for lower-speed paths, it is required to facilitate delay sensitive traffic. 

2.3 Quality of service

Quality of service differentiation must be provided in order to allow better utilization of the transport bandwidth and to reduce delay variation for real-time critical services. Differentiation can be made for different user traffic service classes, signaling, and OAM traffic, for example. 

Definitions of Diffserv administration domains and domain traffic characteristics should be provided when diffserv is used.

2.4 Multiplexing/header compression

An UTRAN interface may be a high-speed link (such as the Iu). Efficient use of bandwidth is less important for these links than for low speed links. However, for cost savings, it still should be a consideration. Other UTRAN interfaces (such as the Iub) can be a lower speed links where the efficient use of bandwidth is very important.

For some applications, and specifically for voice data, the payload could consist of small packets such that the IP headers use a large amount of bandwidth in relation to the payload. This would result in poor utilization of bandwidth. 

Consequently, the capability to use header compression and multiplexing must be provided. In addition, for high-speed links, it is important that header decompression/compression is not required at every hop so tunnelling/trunking is required.

2.5 Resource management

The solution for resource management should be scalable in complexity. It should also allow traffic other than UMTS traffic without affecting the quality of service of the UMTS traffic. Some operators will require IP connectivity for other applications using the same network as the UTRAN. The use of VPNs can be used in order to facilitate the sharing of network resources. Resource management setup time should be minimized such that it meets the requirements but does not add too much delay for the application connection setup. 

For the low-speed links, delay needs to be well controlled for soft handover and other time critical operations. Also, since these interfaces are part of the network where resources are more expensive, it’s particularly important to utilize the bandwidth in an efficient way. In addition, where node synchronization messages are used, they must have small delay in order to be effective. For these reasons the use of on-demand resource allocation should be given particular consideration.

Static routing or dynamic routing using a routing protocol could be used. Static routing allows easier control over delays but puts heavier requirements on configuring the network. Dynamic routing protocols add complexity but increase the possibilities for automatic configuration.

The following possible functions relating to resource management should be considered.
· Admission control: Enforces a limited load within a traffic class in order to limit the delay caused by buffering in network routers.

· Policing: Once traffic has been admitted in a network based on certain traffic characteristics, it may be policed to ensure that it does not violate the conditions of its admission.

· Reservation of resources: How should resources be reserved in the transport network?

Allocation of resources can be static or dynamic. It can also be performed by several methods:

· Overprovisioning: This method is static and there is no need for admission control.  However, it does not take advantage of transport bandwidth efficiency gains that IP can provide.

· Allocation of aggregates of flows (a trunk). This can be dynamic but changes of bandwidth allocation are made more slowly than per flow allocation.

· Allocation per flow: Allocation of resources is made on a per call basis.

The admission control function can be centralized or distributed:

· With server based admission control, resource requests are made to a server. A centralized or partly distributed server architecture can be used.

· Distributed admission control uses signalling (e.g. RSVP). The admission control function is distributed in the routers and is performed hop-by-hop. RSVP could have scalability problems for large networks if it is used per flow.
3 Proposal

Text should be added to the IP UTRAN technical report [1] according to the following: 

1. Section 2.1, should be added to section 5.7, Efficient utilization of transport resources.

2. Section 2.2, Segmentation/fragmentation, should be added to section 5.6, QoS.

3. Section 2.3, Quality of Service, should be added to section 5.6, QoS.

4. Section 2.4, Multiplexing/header compression, should be added to section 5.7, Efficient utilization of transport resources.

5. Section 2.5, Resource Management, should be added to section 6.3, Transport network bandwidth utilization.
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