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INTRODUCTION

In this contribution a proposal for address resolution procedures to find the various CSCF instances in a 3G all IP network is made. The address resolution is based on DNS exclusively; only the definition of a new "service" named "cscf" in DNS entries is required, no other protocols or instances are introduced. No extensions in the underlying 2G access network are necessary.

 ASSUMPTIONS

· The approach is based on a routing model similar to that introduced in Tdoc S2-000697 from Marconi. In each network other than the home network a Proxy CSCF (P-CSCF) exists which controls local services and occasionally necessary resources within this network. Home control and execution for services is assumed, although the P-CSCF may provide local services too. 

· IP-Address, Standard-Gateway and DNS  are assigned at bearer level, have addresses in the address space of the visited network and are assigned during PDP context activation (using DHCP, for example). All IP Addresses are public addresses  (i.e. not taken from a private address space).

Scenario 1: MS is in home network
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Scenario 2: MS is roaming
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PROPOSED SOLUTION

Attach, Registration and Address Resolution Procedures







Depending on its location, the MS has to discover either a Proxy CSCF in the Visited Network or a H-CSCF in the home network.

How a Proxy CSCF is found
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If the MS is roaming it has to find a P-CSCF. The local DNS is used to find the CSCF responsible for the call signalling. 

1. 
1. The MS makes a DNS query with his IP address in order to find out the name of the serving domain (DNS PTR ( IP_addr ) ).   
2. Using the name of the serving domain the MS asks the DNS for a CSCF address (DNS SRV(cscf.domain_name)). 

3. The DNS returns the addresses of possible P-CSCF instances. 

4. The MS selects one of these possible P-CSCF sends a “sip:register” to it.

How the Home CSCF of a MS is found
There are at least three cases where the home CSCF discovery is executed:
· If the MS is attached in the home network, the MS has to find out it’s own H-CSCF (See following figure).
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· 
· If the MS is roaming in a visited 3G network, the P-CSCF has to find out the H-CSCF of the calling MS

· During call control (“sip:invite”) the H-CSCF of the calling party has to find out the H-CSCF of the called party.

· H-CSCF Discovery 
Procedure:
1. 
1. Using the logical name of the MS the DNS is queried (DNS AAAA(subscriber.hlr.network.country.cscf), which returns the corresponding IP address (if found) or an error (if not found).

1. If the first DNS query was not successful, DNS is queried again using “hlr.network.country.cscf”.

2. If the second DNS query was not successful, DNS is queried again using” “network.country.cscf”. This query must be successful; otherwise no services can be provided in the home network. 

3. SIP messages are forwarded to the returned IP address (“sip:register” or “sip:invite”).

Using SIP Redirect Server

Any CSCF which is selected with DNS queries can redirect a SIP request to another CSCF if necessary, for example for load balancing or to optimise the signalling path. 

Even more sophisticated, DNS can return the address of a dedicated SIP redirect server. This optional new network entity does not process SIP messages by itself, but redirects them to an appropriate CSCF. 

The redirect server makes its decision based on information private to the operator. 

Fixed Assignment MS to H-CSCF

If there is a fixed assignment between the MS and the H-CSCF known by the MS (the address of the H-CSCF is stored in the MS, for example), the discovery of the H-CSCF of the calling party (as described above) can be dropped:

· If the MS is not roaming, the MS can contact it’s own H-CSCF directly. 

· If the MS is roaming, it can hand over the address of it’s own H-CSCF to the P-CSCF (in the “sip:register request” via the ”route” parameter).

ADVANTAGES OF THE PROPOSED SOLUTION

1. The address resolution is based on DNS exclusively; no other protocols or instances are introduced.

2. Both H-CSCF and P-CSCF instances are found using similar procedures 

3. The solution requires no changes in the underlying GSM/UMTS/GPRS network. 

4. The Cx interface is not used across network boundaries.

5. There is no fixed assignment between MS and H-CSCF required, although a fixed assignment is possible and will, if stored in the MS, speed up address resolution. 

6. Flexibility in CSCF selection by using SIP redirects conducted either by the selected CSCF or optionally a dedicated redirect server (e.g. load sharing, optimised signalling path). 

FOR FURTHER STUDY

· IP-Address, Standard-Gateway and DNS are assigned at bearer level and taken from the address space of the home network (i.e. a IP tunnel between the visited an the home network exists, see GPRS Specification TR 29.061 Version 3.3.0) 

· IP addresses taken from a private address space, NAT (network address translation)
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