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1 Introduction

This paper compares the use of IPv4 and IPv6 for IP based transport in UTRAN. It investigates the advantages and the disadvantages of the IP version 6 and IP version 4 when used for IP transport in the UTRAN.

2  Comparison between IPv4 and IPv6

Nowadays there are two different IP versions available. IPv4 was specified from the IETF in 1981 (see [3]). The newer IP version is IPv6, specified 1998 from the IETF in [2]. Both IP versions share a common structure, but there are several differences between this two versions. In Table 1 there are some common and different features listed.

Feature
IPv4
IPv6

Address length
32 bit
128 bit

Address space
4294967296
3,40282366 e+38

Flow  identification
No
Yes, 20 bit

QoS (DS) ability
Yes, 8 bit
Yes, 8 bit

Header size 
20 byte
40 byte

Table 1: Different and common Features of IPv4 and IPv6

2.1 Address space

In an IP based UTRAN it is necessary that every UTRAN Node gets at least one IP address. Even in an UTRAN with ATM transport UTRAN Nodes will require IP addresses, e.g. for O&M functions. In fact there will be the situation that the most UTRAN nodes will have a couple of IP addresses. Because of this reasons it is necessary to ensure that sufficient IP addresses are available. Especially when an Operator decides  to use public IP addresses for the IP based UTRAN, the availability of sufficient IPv4 addresses is not ensured, especially outside of the US.

2.2 Header Size

Because of the larger address space the size of the IPv6 header is larger then the IPv4 header. For the last mile from the RNC to the Node B it may be often neccesary to take advantage of the transmission efficiency. With the use of header compression or multiplexing for the last mile  the differences of the IP header sizes will become insignificant. A bandwidth optimizing technique may be necessary on bandwidth restricted links.

2.3 Options for bearer (IP flow)  identification 

RAB’s on the Iu interface and transport channels on the Iub/Iur interface need to be identified uniquely in their endpoints. In Rel’99 this was achieved by either using the AAL2 CID or the GTP tunnel identifier. When using IP transport for the whole UTRAN, the Iu-PS interface could remain unchanged. Connection identification on the other UTRAN interfaces could be achieved by using the flow label filed of the IPv6 headers. The use of the IPv6 flow label in UTRAN is a simple and efficient solution for the bearer identification.  IPv4 itself does not support any mechanism to identify the different IP flows.

2.4 Save of investment

Operators who invest into IP transport with Rel’00 products may want to have a transport network implementation which meets their future needs. Future UTRAN architectures might evolve towards to an end-to-end IP architecture, including the UE’s. This would require an even larger IP address space to be consumed by UTRAN networks. At latest then the possible problem of insufficient IPv4 addresses may become insoluble. In order to create a future proved UTRAN it is advisable  to use an IP version which can provide sufficient addresses, and this IPv6. Also, in order to interoperate with a Rel’4/5 IM domain network in an efficient manner, it could be good to support IPv6 as the IM domain exclusively supports IPv6 (see[4], chapter 11).

2.5 Inter-working

Nowadays most of the IP nodes are using the IPv4 address scheme. But since 1994, the new IETF IP address scheme IPv6 is available, offering new features like flow identification or more address space. When using IPv6 for IP transport in UTRAN, there will be situations where an inter-working between IPv4 and IPv6 nodes is necessary. For this inter-working a couple of techniques like tunneling or header translations are available. 

3 Proposal

Because of the huge amount of available addresses and the possibility to identify the data streams with the flow label field of the IPv6 header, we propose that for IP based transport in UTRAN IP version 6 (IPv6) should be used.

These conclusions should be captured in the TR 25.933 in the sections on IP version issues which were proposed in R3-002910.

3.1 Proposal 1

 It is proposed to add section 2 of this document to the newly inserted section 6.X “IP version issues”.

3.2 Proposal 2

It is proposed to add the following text to the newly inserted section 7.X  “IP version issues”.

“IP transport in UTRAN shall be based on IPv6”.
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