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1 Introduction

During the S2 adhoc meeting on IP multimedia held in New Jersey, there was a discussion on the means for routing within the IP multimedia subsystem.  This contribution provides an overview of one means for routing within the IMS.

2 Discussion

2.1 End-users input

As per the requirements for the IP multimedia subsystem, this document assumes that the end user can use a SIP URL, if known, to contact an IP multimedia user, or the and user can us an e.164 number, if known, to contact an IP multimedia user.

This contribution makes no assumption on whether the e.164 number used to contact an IP multimedia subscriber is the same or different to the e.164 number used to contact the subscriber in the CS domain.

2.2 Address formats

2.2.1 SIP-URL in the IM subsystem

In general, SIP-URLs take on the form sip:user@host (i.e. similar to an email address).   The user part is generally described as a name or a number to identify the subscriber within the “host”.  The “host” is either a domain name or an numerical address.

It is expected that for the IM subsystem, the “host” part of the SIP-URL will typically be a domain name such as “serviceprovider.com”.

2.2.2 e.164 number in the IM subsystem

The SIP mechanism still allows for a user to enter an e.164 number in a TEL-URL.  In this case, the e.164 can be considered as a name to identify an end-user.  It does not necessarily contain the routing information that has been traditionally used in an e.164 number when it is applied to the CS domain.

2.3 Routing when end-user inputs a SIP-URL

The scenario shown in Figure 1 illustrates “userA” who is provided with IP multimedia services from “providerA”, and “userB” who is provided with IP multimedia services from “providerB”.  For simplicity the PS domain and HSS are not shown in this figure, though the do play an important role in the system.
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Figure 1 Scenario for SIP-URL routing

From the registration, the P-CSCF for userA has knowledge of how to get to an I-CSCF  of the home network service provider (or directly to the S-CSCF).  It is the same for userB.
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Figure 2 Routing a SIP invite

Figure 2 illustrates a high level information flow that can be used when userA contacts userB with a SIP-URL.

1. UserA sends an SIP INVITE containing the addressing information of SIP:UserB@servicepriderB.com to the P-CSCF.

2. The P-CSCF forwards the SIP INVITE to the name which was remembered from the Registration procedures.  If a name was received, the P-CSCF will use the DNS to resolved the name to a routable IP address.

3. The I-CSCF, with perhaps the support of another network node,  forwards the SIP invite to the S-CSCF.

4. After any “service analysis”, the S-CSCF looks at the “host” part of the destination of the SIP-URL (“providerB.com” in this example) and employs the DNS structure to obtain the address of the next node to forward the SIP INVITE to.  The use of the DNS infrastructure will likely make use of the SIP SRV records within the DNS infrastructure.  The DNS infrastructure will return the address of an I-CSCF for providerB.com.

5. The I-CSCF of providerB will, with the assistance of the HSS, obtain the name of the S-CSCF for user B.  The I-CSCF will employ the DNS infrastructure to route to the S-CSCF.

6. The S-CSCF of providerB will forward the SIP INVITE to the name of the P-CSCF which was obtained during the registration procedures.

7. The P-CSCF will forward the SIP INVITE to userBs terminal based on the information obtained during the registration procedure.

The important information to be obtained from this example is that the outgoing S-CSCF will forward the SIP invite towards the terminating network based on the information received from a DNS query of “host” part of the SIP URL.

2.4 Routing when the end-user inputs an e.164 number (i.e. TEL-URL)

When a user desires to communicate with user B, and has an e.164 number to locate userB, userA’s terminal will send a SIP INVITE with a TEL URL such as TEL:+468123456.

The originating P-CSCF and the I-CSCF will behave the same as for when a SIP-URL is introduced.  The difference is shown in step 4 as shown below.

1. UserA sends an SIP INVITE containing the addressing information of TEL:+468123456 to the P-CSCF.

2. The P-CSCF forwards the SIP INVITE to the name which was remembered from the Registration procedures.  If a name was received, the P-CSCF will use the DNS to resolved the name to a routable IP address.

3. The I-CSCF, with perhaps the support of another network node,  forwards the SIP invite to the S-CSCF

4. After any “service analysis”, the S-CSCF looks at the TEL URL and contacts a database to convert the e.164 number to a SIP-URL  (a suitable database mechanism would be e.g. enum).  The database query will return a SIP URL for subscribe B, to route towards subscriber Bs network. 

When the returned URL contains a “name”, The S-CSCF then uses the “host” part of the destination of the SIP-URL (“providerB.com” in this example) and employs the DNS structure to obtain the address of the next node to forward the SIP INVITE to.  The use of the DNS infrastructure will likely make use of the SIP SRV records within the DNS infrastructure.  The DNS infrastructure will return the address of an I-CSCF for providerB.com.

In the case that the database doesn’t contain an entry for the indicated e.164 number, it can be assumed that the e.164 number is destined for the PSTN/ISDN or CS domain.

5. The I-CSCF of providerB will, with the assistance of the HSS, obtain the name of the S-CSCF for user B.  The I-CSCF will employ the DNS infrastructure to route to the S-CSCF.

6. The S-CSCF of providerB will forward the SIP INVITE to the name of the P-CSCF which was obtained during the registration procedures.

7. The P-CSCF will forward the SIP INVITE to userBs terminal based on the information obtained during the registration procedure.

This approach employs a database to obtain a SIP-URL from an e.164 number, and assumes that if the database does not contain an entry for the e.164 number, the e.164 number does not address an IP multimedia user. 

As it is expected that a large number of subscribers will be continuously added to the IP multimedia system, and that a significant number of them will desire to be addressable with an e.164 number as well, the database for obtained in the SIP-URL from the e.164 number will be required to support a method of adding a large number of subscribers to a large number of service providers in an efficient manner. 

3 Conclusion

This contribution discusses a means to perform the routing within the IP multimedia subsystem for the cases when an initiating user enters a SIP-URL or an e.164 number (ie a TEL-URL).  It shows that the DNS infrastructure would be employed for the purpose of routing on the SIP-URL, routable names and that a database can be employed for converting e.164 numbers to SIP-URLs.
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