3GPP TSG-SA2 Meeting #34 
S2-033046

18-22 July 2003, Brussels, Belgium

Source:
Siemens AG, T-Mobile International
Title:
Support of IPv4 in IMS 
Agenda item:
9.2, 9.3 

Document for:
Discussion
Introduction

The IP Multimedia Subsystem was introduced with Release 5, and has been specified to mandate the exclusive use of IPv6, see 3GPP TS 23.221. Recent developments in the industry however suggest reviewing this decision for Release 6, some of which have been addressed at SA#19 in SP-030073. In the context of the IMS commonality work item, there is an additional need to consider the support of IPv4 in IMS, as 3GPP2 supports IPv4 for their version of IMS. Thus in light of the objective to increase commonality between IP multimedia subsystems, it seems worthwhile to re-consider the support of IPv4 for IMS in 3GPP Release 6.

Discussion

In this section we discuss the reasons why the IMS is IPv6 only, what has changed since the decision was made, how the IPv4 support in 3GPP2 might affect 3GPP, and other issues related to IPv4/v6 support in IMS. 

Please refer also to SP-030073 as background information.

Motivations for IPv6

When 3GPP SA2 decided to base the IMS on IPv6 only in the year 2000, different companies may have had different motivations, but it seems undisputed that there were two main reasons:

1. The "always-on" paradigm requires a large address space, which is provided by IPv6.

2. Avoid interworking and interoperability issues. SA2 believed that there would be significantly large islands of IPv6 in the Internet by the time IMS was deployed. It was assumed that IPv4/IPv6 interworking could then be handled outside the 3GPP system or at least using mature mechanisms widely deployed in the Internet. 

It is undisputed that IPv6 is superior to IPv4, but no IPv6 feature beyond address space is really required for IMS. 

The following two sections revisit the assumptions from the year 2000 in the light of today.

Address Space

Some companies and authorities have been assigned a large part of the IPv4 address space, while other parts of the world have been assigned significantly less addresses. As a result the lack of IPv4 addresses is not existing or experienced in some markets yet, while it may become an issue elsewhere soon. Both types of markets however are important enough that 3GPP cannot ignore them. 

In addition, IPv4 address scarcity can be avoided via NAT-PTs, and the private address space reserved within IPv4 is sufficient for first phases of IMS, as it offers over 16 Million addresses. 

Interworking Needs

In the meantime the world has seen the end of the "dot-com" bubble. Deployment of IPv6 takes place slower than expected. The Internet is still running on IPv4. At the same time operators wish to introduce IMS early as an infrastructure for new services without waiting for IPv6 support in the GPRS network. There is a clear preference to spend the investment on new services rather than on a new network technology. Even operators, which migrate to IPv6 early and rely on GPRS roaming with GGSN and P-CSCF in the home network for IMS, may face the situation where the visited network does not even support PDP type IPv6.

Due to the lack of enough IPv6 islands in the Internet, there was the need to define interworking with external SIP clients, which are based on IPv4. Therefore 3GPP SA2 has introduced an architecture for IPv4/v6 interworking.

Inter-operability and Commonality with 3GPP2 IMS

3GPP2 has adopted the IMS architecture, however a few differences remain. One of these differences is the IP version: a 3GPP2 IMS may be based on IPv4 or IPv6. From a 3GPP perspective and in light of the "IMS commonality and inter-operability" work item this means:

· Inter-operability between an IPv6 based 3GPP IMS and an IPv4 based 3GPP2 IMS will require and can use IP version interworking as defined by 3GPP for interworking with external SIP networks.

· It can safely be assumed that there will be IPv4 based IMS deployments in the 3GPP2 world, thus limiting the economy of scale and commonality desired by the IMS commonality work item. Most probably, all vendors will have to support both IP versions anyhow. 

· The dependency on IPv6 might turn out as a competitive disadvantage of 3GPP compared to 3GPP2.

· IMS level roaming between an IPv4 based 3GPP2 IMS and an IPv6 based 3GPP IMS requires the support of IP version interworking between P-CSCF and S-CSCF. The lack of such solutions might endanger the success reached by the common IMS architecture.

3GPP Stage 1 Requirements and SIP Application Servers

3GPP TS 22.228 states in clause 6:

"It shall be possible to enable rapid service creation and deployment using service capabilities. (…) It is important that commercially available IP multimedia applications are supported. In general compatibility shall be with these IP multimedia applications instead of building 3GPP-specific solutions."

As stated above, IPv6 deployment in the Internet takes place slowly. In a bad-day scenario, lack of commercially available SIP based IPv6 multimedia applications might result in a lack of IP multimedia applications for the IMS. It has been a key requirement from the beginning however that it should be possible to use commercially available applications from the Internet in the IMS. However most commercially available SIP application servers today and in the near future use IPv4. But deploying interworking entities between S-CSCF and AS is not a desirable solution at all: the IMS service architecture implies that a session INVITE request and all other session related signalling passes through the SIP AS and returns to the S-CSCF - so every single signalling message would be inter-worked twice for each AS involved! 

In that sense, the architectural decision to use only IPv6 might become a risk when it comes to fulfil the service requirements from TS 22.228 in practice.

Standards and Reality

The absence of available IPv6 multimedia applications and the desire to introduce IMS early for new applications with existing IPv4 GPRS infra-structure imply that "some initial IMS deployments will

make use of IPv4" (SP-030073). In principle standards should not honour non-compliant implementations. On the other hands standards need to be close enough to implementation and reality, if they want to be taken seriously. If a significant part of the 3GPP operator community faces the challenge to migrate an IPv4 based IMS to IPv6, then 3GPP standards should address the issue. If 3GPP has to develop an IPv4/v6 interworking architecture anyway, then it should not ignore the emerging needs to apply them between IMS networks. Thus the IPv4/v6 interworking architecture should take into account IMS networks using IPv4 in order to support interworking with early-IMS adaptions and 3GPP2 networks.

Conclusion

We conclude that

· the Internet and existing IP Multimedia applications are still based on IPv4;
· thus one of the two key motivations for allowing IPv6 only in the IMS has turned out as an illusion: IPv4/v6 interworking will be required anyhow; 
· 3GPP standards should make a reality check and take into account that there exist IPv4 based IMS implementations;
· 3GPP should address the resulting implications in standards to achieve interoperability with and smooth transition to IPv6;
· the advantages of IPv6 are undisputed within 3GPP and the Internet community;

· thus 3GPP should insist that IPv6 should be the solution-of-choice for the long term.

Initial List of Issues

The following issues should be studied.

· To which extent should IPv4 be supported? 

· Should IPv6 remain mandatory for UE and/or IMS network? 

· How can roaming scenarios work in case of GPRS roaming and in case of IMS roaming? 

· What are there differences between scenarios with GGSN and P-CSCF in the home network and scenarios with GGSN and P-CSCF in the visited network? 

· Where should interworking between IP versions be supported, where should it be avoided? 

· How do we ensure backward compatibility with Release 5? 

· How would P-CSCF discovery work? 

· Use of DNS with IPv4/v6; e.g. in the context of URL and IP versions in SIP INVITEs
· Use of Interworking for "signalling" like messages on bearer level, e.g. RTP/RTCP

· Can we ensure migration to IPv6, e.g. once lack of addresses becomes an issue?

· Etc.

Note that some of the issues need to be studied anyway in the ongoing work on interworking with external IPv4 networks.

Proposal

In light of the conclusions above, it is proposed to study the architectural implications of support for IPv4 in IMS based on the principles outlined in the conclusions above. The following ways forward are possible:

1. Define a new work item to study the support of IPv4 in a dedicated TR. 

2. Use the existing TR on IMS Commonality to study IPv4 support. In this sense "IMS Commonality" would include commonality with IMS deployed in 3GPP2, deployed with WLAN access and early IMS deployments (might require a slight modification to the work item).

3. Enhance the scope of the ongoing work on interworking with IPv4 networks.

In both cases this would still be target at the release 6 time frame and should include the possibility to provide stage 2 CRs against 23.221 and y23.228 at SA#22 in December 2003 and stage 3 CRs at CN#23 in March 2004.


