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Introduction

The requirement to support roaming of mobile terminals in the 3GPP IP Multimedia network while retaining home services forces us to make clean separations in the 3GPP architecture. One of these separations exposes the allocation of resources in both home and visited networks. In this contribution we present an analysis of this problem space and provide some SIP messaging flows how this can be achieved.

Examples

We show two examples of remote resource control and how it affects the CSCFs and the terminal. 

2.1
Media resources controlled in the home network via proxy CSCF

When a user is roaming it seems efficient to route the media not back to the home network but have them processed in the visited domain. In this example, signaling will be done through a proxy CSCF. The following figure shows the flows and relationship. 
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Figure 1
A CSCF in the home domain can only control resources in a visited domain through the proxy CSCF, which has the addresses of the media entities and  the authorization to use these. Opening up of media resources for roaming does not seem likely as the media resources that are available are generally considered proprietary. A generic interface on which the remote network can request certain types of resources is required.  The remote network does not receive the real addresses of the media resources but only abstract handles.

The figure below shows how the signaling may proceed. This signaling was based on work done in ETSI/TIPHON work item DTS02003. This document describes protocol independent information flows that have been mapped to SIP and ISUP for the purposes of this example.


[image: image2.wmf]UE

“A” 

MG

Proxy CSCF

&

MGC

&

media

resource

manager

Home

CSCF

INVITE A-B (+ SDP)

PSTN

“B”

ACTIVE PHASE

H.248 

Context Add

INVITE A-B + SDP

INVITE B

IAM

H.248 

Context Add

Reply

Proxyied

 180 -RINGING

180 - RINGING + SDP

ANM

200 - OK

visited

routing

function

INVITE

REDIRECT + SDP

Proxied

_

RoutingACK 

+ SDP

Proxied

_Context add reply

Proxied

_Context add

Proxied

_

INVITErequiest

 +SDP

ACM

Proxied

 180 - RINGING + SDP

Proxyied

 200 OK

Proxied

 200 OK


Figure 2
The figure shows a UE “A” wanting to call a user on the PSTN “B”. The figure also shows a proxying CSCF (pCSCF), a home CSCF (hCSCF), a visited routing function and a media gateway MG.

The flows in the figure show how the UE sends a regular INVITE to the pCSCF offering its proposal for the media streams in SDP. 

This request is forwarded to the hCSCF. The hCSCF needs to find a media gateway to route the call to the PSTN so it requests from the pCSCF to perform this routing capability. 

The subsequent INVITE & REDIRECT will give the pCSCF the address of the MG and additional information necessary to terminate the call in the PSTN.  

The pCSCF will relay this information to the hCSCF (note: it may hide the real address of the MG to hide its network structure.). 

The hCSCF will ask the pCSCF to let the MG open a part of RTP ports and connect it to an appropriate circuit, this message conveys the IP address, ports and encoding of the terminal to the media gateway. 

When the hCSCF receives acknowledgement of this, it asks the pCSCF to signal to the PSTN using an IAM that it has a user “A” to call user “B”.

The PSTN acknowledges this using an ACM, which is forwarded to the hCSCF after which it can let the pCSCF send an 180 ringing to the terminal, this conveys the address, port and encoding of the media gateway to the terminal. 

When the PSTN sends an ANM, the hCSCF is informed and it asks the pCSCF to send a 200 OK to the terminal.

Now the call is established.

2.2
Media Resources controlled by the Proxy CSCF

A different approach would be to combine a generic call state and resource management in the visited CSCF (vCSCF). In the following figure this is shown.
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Figure 3
The figure below shows how the signaling may proceed.
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Figure 4
In this flow the INVITE is sent by the terminal as before. The visited CSCF now will maintain a call state machine and will only ask the home CSCF if this call is allowed to proceed. There is no SIP message for this so terminology from TIPHON is used. The vCSCF sends an AccessandRoutingRequest to the home network which will be confirmed is the user can be authorized to make the call, possibly with some restrictions on the call type or media requested. The visited CSCF will then continue with the call in the normal fashion. 

3
Conclusion

This contribution we discussed a number of ways in which remote resource control can be performed. The first way we discussed, whereby the visited domain proxies all the requests while in the second example the visited domain only requests authorization for the call.
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