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INTRODUCTION

In this document a proposal for a routing model including the work splitting among control nodes in IP based Mobile Networks is made. The proposed Generalized Call Routing Model is similar to that introduced in Tdoc S2-000697 from Marconi. The scope of this paper is to define the responsibilities of network entities in the IM domain. 

ASSUMPTIONS

· SIP is the only call control protocol  used

· AAA is accomplished by home network

· Each network operator controls his own resources. Nevertheless  control of resources in foreign networks can be subject of bilateral agreements. 

· Subscribed services will be controlled and executed in the home network. 

· Local services are controlled and executed by the visited network

· A P-CSCF (Proxy-CSCF) will be involved in the signalling path if the MS is roaming

· No exchange of user profile data between networks is necessary

· The mobile stations have public IP addresses (e.g. IPv6)

PROPOSED SOLUTION

Scenario 1: MS is in home network
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Scenario 2: MS is roaming
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note: both of the pictures above shows a single side of a MMC (mobile to mobile call)

Service Control and Execution

Scenario 1: 

The home network is responsible for any kind of services.

Scenario 2:

In principle, the home network shall be responsible for the service control and execution of user subscribed services. The visited network can provide additional (local) services if appropriate.

The control and execution of a service is accomplished in the same network. Service execution is usually triggered by a CSCF. Within a network, control and execution of a service may be separated (using CAMEL, for example), but currently in this model a split between control and execution across network boundaries is out of scope.

The Home CSCF

· is responsible for control and execution of the subscribed services

· implements the call state model (no stateless proxy)

· provides an interface to provide 3rd party applications/services. A standardized interface shall be developed to speed up the deployment of basic services in multi-vendor environments.

· registers the subscribers at application level

· identifies and authenticates the MS during registration

· discovers the H-CSCF of the called party (in case of a 3G mobile-to-mobile call)

· has access to the user profile via the standardised Cx interface

· is responsible for assignment of resources (e.g. MGCF/MGW, MRF, ..) in the home network and respectively for the selection of a P-CSCF in an other network, which will assign local resources.

· prepares charging records for used subscribed services

The Proxy CSCF

· P-CSCF acts as a SIP proxy between visited and home network

· might be a stateless proxy for all calls fully controlled by the home CSCF, but might be a stateful proxy as well, if it controls the IM resources in the visited network or if providing local services 

· monitors all call control traffic, especially “sip:invite” requests

· modifies control messages if necessary (translation of locally known numbers, for example)

· provides local services without contacting the home CSCF of the calling party (e.g.  emergency calls)

· does not authenticate the subscriber

· does not have access to the user profile stored in the HSS, neither via the Cx interface nor via the SIP protocol, but may store the data sent to the H-CSCF for registration. Any other methods are ffs.

· prepares charging records for used local services

Interface to MGCF (Mg)

In a homogenous 3G environment, the routing of the user plane is provided by the IP-layer. For a call 3G (( PSTN the payload has to be routed to a media gateway. The selection of this gateway may depend on several criteria (e.g. Quality of service, payload path length of the PSTN and the IP part).

The P-CSCF of the calling party recognises that the MS has dialled a PSTN number and can  

a) propose a P-CSCF which will select the appropriate MGCF

b) propose a MGCF directly 

c) propose nothing.

The proposal is done by adding a “route” parameter to the “sip:invite“ request. 

The H-CSCF controlling the call can decide to accept the proposal or can ignore it and select a MGCF or another CSCF which will assign  a MGCF (based on the provider´s policies). By this method the H-CSCF has means to choose a P-CSCF in a 3rd network, to minimise / optimise the length of traffic channels via the PSTN.

Whether the H-CSCF can select a MGCF directly or has to select a P-CSCF is part of the agreement between the network operators. 

Interface to MRF (Mr)

MRF is selected by the H-CSCF, either in the home network or in the visited network.

If the H-CSCF selects a MRF in the visited network, the MRF is controlled either by the H-CSCF or a P-CSCF in the visited network (depending on network operator agreements).

Essentially the same selection and control approach as for MGCF selection and control is intended.

Special Aspects of the routing model

a) CSCF resource efficiency (control plane)

In case of implementation of the P-CSCF as stateless proxy the resource consumption is minimal.

In most cases (more than 90%) only one ore two CSCF instances are within the call signalling path. This includes, for example, a MS to MS call or a MS to PSTN call or vice versa (if the subscribers are not roaming, i.e. no P-CSCF is involved).

b) CSCF resource efficiency (user plane)

The user plane is routed directly between both endpoints. MRF instances are only involved when necessary.

c) Authentication and Authorisation (Application Level)

The H-CSCF will be responsible for authentication and authorization even if the subscriber is roaming. Authentication is performed during the sip:register procedure. Authorization is conducted in the course of each sip:invite request.

d) Callee currently not reachable

Callee not reachable is detected by the P-CSCF of the called party (if present) or by the H-CSCF of the called party. A P-CSCF of the called party (if present) simply rejects the call (“480 temporarily not available”). The H-CSCF of the called party is responsible for further actions: It can reject the call or trigger some service logic which could for example redirect the call to an announcement or mailbox server.

e) Callee not registered

Callee not registered is detected by the H-CSCF of the called party. It can simply reject the call or trigger some service logic which could for example redirect the call to an announcement or mailbox server.

f) Emergency Calls

The P-CSCF of the calling party recognises that the MS has dialled an emergency number and handles the call without involvement of the H-CSCF of the calling party.

g) Locally known numbers

The P-CSCF of the calling party recognises that the MS has dialled  a local number and translates it to a fully qualified number before forwarding the INVITE-request to the H-CSCF. The subscriber has the possibility to reach services with the same number in the home network by dialling the fully qualified number.

h) Conferences

Conferences are controlled by the initiating MS. The network operator is responsible for providing the necessary resources (MRF). Once the conference is established all participants have the same rights; i.e. each participant can invite additional participants or leave the conference at will.

i) Support of Prepaid Service

Since the signalling data is routed through the home network the prepaid service can be provided by the H-CSCF easily.

j) Charging

If charging of usage of time and/or traffic volume is desired, this will be done primarily at bearer level in the visited network. Additionally, services can be charged at application level by the CSCF executing the service. 

ADVANTAGES OF THE PROPOSED SOLUTION

1. Differentiated service support. The subscriber has a guaranteed set of services provided by his home operator, but also can access local services provided by the visited network 

2. User interface, announcements, etc. in the preferred language of the subscriber (controlled by the home network)

3. Service execution in the visited network via CAMEL is possible, but ffs

4. Dialling plan as today, no changes necessary

5. Local numbering schemes are supported 

6. Simple Emergency call handling

7. It is very easy to provide new services in the home network.

8. Clear function split between H-CSCF and P-CSCF

9. The visited networks provider may control his own media resources

10. ...

FOR FURTHER STUDY

1. Lawful surveillance in visited and home network

2. Service Provisioning in the visited network using CAMEL

3. Interface to the call state model for 3rd party applications/services

4. ..
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