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1 Introduction

This paper considers advantages of the IP version 6, compared to version 4.

It investigates where IP version 6 would be beneficial for use in the UTRAN.

2 Discussion

Advantages of IP v6 compared with IP v4 can be expected at least in the following areas:

· Enlarged addressing space

· Additional options for connection identification

· “Future-provenness”

2.1 Enlarged addressing space

In order to be able to use IP transport in Rel’00 type UTRAN’s, all UTRAN network elements need to be identified by one or several IP addresses. In contrast to the Rel’99 IU-PO interfaces these IP addresses have to be routable IP addresses and not merely local identifiers .Therefore, they have to be globally unique addresses of the public IP address space. It is expected that international authorities won’t grant enough IP v4 addresses to all UMTS network operators. Consequently, the larger IP v6 addressing space should be used for identification  of UTRAN NE’s.

2.2 Additional options for connection 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 parts of the IP v6 headers. 

2.3 “Future-provenness”

IP v6 is the IP version of the future. 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 and e2e IP architecture, including the UE; this would require an even larger IP address space to be consumed by UTRAN networks.

In order to interoperate with a Rel’00 IM domain network in an efficient manner, the support of IP v6 is required as the IM domain exclusively supports IP v6 (see[3], chapter 11).

3 Proposal

3.1 Proposal 1

Following the reasoning of section 2.1 to 2.3, clear benefits of IP v6 compared with IP v4 can be identified.

It is therefore proposed to add another study area and a corresponding subsection to section 6 of [1]. The subsection shall be titled “Internet Protocol version issues”. 

It is proposed to add section 2 of this document to this newly proposed subsection of section of [1].

It is proposed to add the following conclusion to this new subsection: 

IP transport shall base on version 6 of the Internet Protocol [2]. Whenever UTRAN IP transport takes place over transport infrastructure not capable of IP v6 routing, suitable interworking for IP v6 support is required.

The beginning of section 6 of IP transport TR shall then read like this:

“ 

6. Study Areas

This section gives a summary of areas that have been identified where work needs to be performed to complete the work item.

As work proceeds in R00 with regard to IP in the UTRAN, the Work Task is divided in the following Study Areas:

6.1 External standardisation

There is a need for identifying supporting work required by other Standards Bodies. Certain protocols and /or QoS mechanisms may be indicated which are not currently supported in the industry. Appropriate liaisons should be identified. Procedure for LS’s with IETF should be defined.  RAN3 needs to start the IETF official communication channels.
6. 2 Internet Protocol version issues

Advantages of IP v6 compared with IP v4 can be expected at least in the following areas:

· Enlarged addressing space

· Additional options for connection identification

· “Future-provenness”

Enlarged addressing space

In order to be able to use IP transport in Rel’00 type UTRAN’s, all UTRAN network elements need to be identified by one or several IP addresses. In contrast to the Rel’99 IU-PO interfaces these IP addresses have to be routable IP addresses and not merely local identifiers .Therefore, they have to be globally unique addresses of the public IP address space. It is expected that international authorities won’t grant enough IP v4 addresses to all UMTS network operators. Consequently, the larger IP v6 addressing space should be used for identification  of UTRAN NE’s.

Additional options for connection 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 parts of the IP v6 headers. 

“Future-provenness”

IP v6 is the IP version of the future. 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 and e2e IP architecture, including the UE; this would require an even larger IP address space to be consumed by UTRAN networks.

In order to interoperate with a Rel’00 IM domain network in an efficient manner, the support of IP v6 is required as the IM domain exclusively supports IP v6 (see[3], chapter 11).
IP transport shall base on version 6 of the Internet Protocol [2]. Whenever UTRAN IP transport takes place over transport infrastructure not capable of IP v6 routing, suitable interworking for IP v6 support is required.

6.3 QoS 

This study area is related to the QOS mechanisms that may be in the upper layers. For example, an IP stack may use the IETF diffserv mechanisms to effect QOS. However, Diffserv provides the tools but does not define the policies of the QOS architecture. For example, QOS must be provided for individual user services, and packets must be marked accordingly. 

At IP layer, Diffserv, RSVP or over-provisioning may be used. “

3.2 Proposal 2

It is proposed to replace the second sentence of section 6.7 of [1] by the following: 

A single addressing format to be used for addressing UTRAN entities shall be decided. This shall be the IP v6 addressing format.

The section 6.7 of IP transport TR shall then read like this:

” This study area is related to all addressing issues with regards to the introduction of IP TransportA single addressing format to be used for addressing UTRAN entities shall be decided. This shall be the IP v6 addressing format. Also, addressing issues relating to inter-working with AAL2/ATM nodes should be considered.”
3.3 Proposal 3

It is proposed to add the following to section 6.8 of [1]: 

It should be analysed how IP v6 transport can be supported over legacy network infrastructure only supporting IP v4 (e.g. by means of IP v6 over IP v4 tunneling)
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