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Introduction

This paper has been written to highlight the need for further study into the decision, as to which network the ‘serving’ CSCF is located, when the UE is roaming.

Definitions

1. The Serving CSCF is the CSCF that the UE is currently registered. The serving CSCF could be located in the Home or Visited network.

2. The Home network is defined as the network that permanently holds the details of the subscriber.

3. The Visited network is defined as any network, excluding the Home network, that the subscriber can gain access to. 

4. The Service Data is the data belonging to a subscriber held within the HSS. 
Requirements

In order that a comparison could be made between the options available, the following requirements were used throughout the initial study.

1. Whenever a subscriber is roaming outside their Home network, the subscriber shall be able to access the same set of services that they have available in their Home network.

2. Control of services by the home network should allow the service provider to have product differentiation and to provide these services on a home network and visited network basis

3. Minimize Tromboning of the User Plane between the Originating and Terminating party.

4. Minimize Control plane interactions
5. Single call control protocol between the UE and the CSCF 

6. Single call control protocol to be based on SIP.
7. There is a requirement for the correlation of charging data between resource usage and service usage.
8. A requirement to enable roaming to and from existing networks
9. There shall be a mechanism to register with a serving CSCF that meets the requirements of the subscriber.
10. Access to Emergency services shall be provided
Initial Study

The initial study originally concentrated on six scenarios regarding the location of a serving CSCF in relation to the UE. Each scenario is described in more detail in Annex A, together with the advantages and disadvantages of each scenario, when compared to one another. The conclusion to the initial study revealed that the six scenarios could be reduced to just two new scenarios.

The two scenarios only show call control signalling for mobile originated calls. No interaction with the HSS, or registration procedures have been considered in this paper.

These two scenarios are as follows. 

Scenario 1 Serving CSCF in Home Network

This scenario is very similar to that of Scenario A in that the roaming UE registers with a serving CSCF within the Home network. 

The resource and resource control to provide the bearer path could be provided from one of two networks.

The first case is to use the resource and resource control in the same network as the serving CSCF, i.e. the home network. 

This option is shown in the following diagram, note that not all entities and interfaces are shown in the diagram. No deviations are proposed from the 3GPP architectures defined in TR23.821 v0.2.0.. Both the resource element (gateway) and the resource control (serving CSCF) are within the same network. The gateway signalling between the serving CSCF and the gateway, is also shown in the diagram.

Alternatively, the resource to provide the bearer path could be provided by a different network to that of the serving CSCF, i.e. the gateway in the visited network could be used instead of the gateway in the home network. If this is the case then the control of the resource used to provide the bearer path should lie in the same network as the resource providing the bearer path. This would therefore require a ‘resource request’ from the serving CSCF to a CSCF within the same network as the resource. However, the CSCF that lies within the same network as the resource, only acts as a SIP proxy for resource selection. 

This is also shown in the following diagram by the ‘resource request signalling’ between the serving CSCF, in the home network, and the CSCF (acting as a SIP proxy) in the visited network. The gateway signalling is also shown between the CSCF acting as a SIP proxy and the gateway, both of which are in the visited network.

This implies that no network can directly control the resource in another network.
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Scenario 2 Serving CSCF in Visited network

In this scenario the roaming UE registers with a serving CSCF within the Visited network. Again the resource and resource control to provide the bearer path could be provided from one of two places.

The first case is to use the resource and resource control in the same network as the serving CSCF, i.e. the visited network. 

This option is shown in the following diagram, note that not all entities and interfaces are shown in the diagram. No deviations are proposed from the 3GPP architectures defined in TR23.821 v0.2.0. Both the resource element (gateway) and the resource control (serving CSCF) are within the same network. The gateway signalling between the serving CSCF and the gateway, is also shown in the diagram.

Alternatively, the resource to provide the bearer path could be provided by a different network to that of the serving CSCF, i.e. the gateway in the home network could be used instead of the gateway in the visited network. If this is the case then the control of the resource used to provide the bearer path should lie in the same network as the resource providing the bearer path. This would therefore require a ‘resource request’ from the serving CSCF to a CSCF within the same network as the resource. However, the CSCF that lies within the same network as the resource, only acts as a SIP proxy for resource control. 

This is also shown in the following diagram by the ‘resource request signalling’ between the serving CSCF, in the visited network, and the CSCF (acting as a SIP proxy) in the home network. The gateway signalling is also shown between the CSCF acting as a SIP proxy and the gateway, both of which are in the home network.

Again this implies that no network can directly control the resource in another network.

[image: image2.wmf]GGSN

Visited Network

Home Network

CSCF

 (acting only as a

 SIP Proxy)

SGSN

Serving CSCF

G/W

G/W

Call Signalling

Gateway Signalling

Resource Request Signalling


Proposed Request for Work

This contribution proposes that members of 3GPP carry out further study, taking into account the two options put forward in this contribution together with the requirements also outlined within this document, in order that a decision can be made, as to the location of the Serving CSCF when supporting a roaming subscriber. 

Annex A

The following section is the report from the initial study.

For Scenario A :

Requires knowledge of which GPRS network the UE is registered with, in order to be able to resolve local numbers as today.  This could be provided by the UE including the network code in the INVITE message.
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· ADVANTAGES:

· Home operator has full control over services and can develop them independently of standardization.

· Does not rely on capability set support within the visited networks

· Direct support for preferred language announcement

· Does not require the visited network to support a specific services protocol (CAMLE/WIN) for the roaming users 

· Easier to implement user/home carrier preferred routing (e.g. choice of long distance/international carrier)

· DISADVANTAGES:
· Call can be blocked due to resource limit in Home Network, when there is no limit in the visited network

· When a user is dialing a local number to a visited dialing plan, the Home CSCF needs to know that the number has been dialed in the visited country and so assume the country code.

· Support of emergency services – distance issue and availability and PSAP location issue.

· Locally known numbers, (abbreviated dialing based on location)

· Locating MRFs may be difficult

· Visited  networks may not allow an outside CSCF to control resources and how does the CSCF determine the appropriate gateways.

· Signaling data in the visited GPRS network will generate Event records as the visited network has no information to determine this.

· May require GGSN in the home network to be able to access the hCSCF, hence the updates during handover is across roaming boundaries.

· Packet Delay – signaling delay for non-operator specific services.

· Standardization of interface to gateways for roaming support (for calls local to the visited network).

For Scenario B : Full Control by the Visited CSCF
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· ADVANTAGES:

· Simply to resolve E.164 address translation for numbers local to the visited  network. (Experience to the user is the same as today)

· Easy to support emergency call.

· Locally known numbers (abbreviated dialing for services in the visited networks.

· MRF located locally

· Gateways local for optimised routing

· GGSN located in the visited network

· Packet Delay for signaling equivalent to today’s networks

· Simpler to provide optimal routing for roamers that have different home networks

· DISADVANTAGES:
· Home Operator has to release information on differentiated services to the visited network to ensure support.

· Requires the visited CSCF has the same capabilities as the home CSCF in order to support differentiated services.
· Difficult to support network based preferred language announcements.
· Standardization of interface to gateways for roaming support (calls local to the home  network).
· Conflict between home and visited services.
· Standardization of service control.
For Scenario C : Shared Control (Serving CSCF First)

INVITE message goes to visited CSCF first, visisted CSCF checks for services, and control moves to home CSCF for home service support.  Both hCSCF and vCSCF can act as proxies for control of media resources.

In this scenario, there are no standardised triggers (service control) in the Visited CSCF.  These are within the home CSCF.
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· ADVANTAGES:
· Differentiated service support.
· Preferred language and announcement support is easier for home services.
· Allows support of home services provided via CAMEL/WIN to be accessed by the roaming subscriber without the visited network supporting CAMEL/WIN.
· dialing plan is as today.
· Easy to detect call setup
· Emergency service
· Locally known numbers can be supported easily

· MRF located locally

· Servers in both networks to help negotiate resources (gateways).

· GGSN in the Visited network

· Easier to implement user/home carrier preferred routing (e.g. choice of long distance/international carrier)

· DISADVANTAGES:
· There can be conflicts if the visited and home networks provide similar services (e.g. abbreviated dialing plans). 
· Control/Timing issues between CSCF.
· Requires standardization for service support (triggers) on CSCF-CSCF interface.
· Almost all UE-CSCF signaling goes back to home network, only local services are emergency call and local  address translation. 
For Scenario D :  Shared Control (Home CSCF first) 

Call control and service control is within the home CSCF.  The vivisted CSCF is used for the support of local resources and services.

The visited CSCF has no knowledge that the terminal is in the network, as the UE is registered with the home CSCF.  There is no direct signaling between the UE and the visited CSCF.

This can be considered as and enhanced Scenario A.

[image: image6.wmf]Visited Network

Home Network

CSCF

GPRS

 CSCF

Services

HSS

Services


· ADVANTAGES:
· Home operator has full control over services and can develop them independently of standardization.

· Does not rely on capability set support within the visited networks

· Direct support for preferred language announcement

· Does not require the visited network to support a specific services protocol (CAMLE/WIN) for the roaming users 

· Easier to implement user/home carrier preferred routing (e.g. choice of long distance/international carrier)

· Servers in both networks to help negotiate resources (gateways).

· DISADVANTAGES:
· There can be conflicts if the visited and home networks provide similar services (e.g. abbreviated dialing plans). 
· When a user is dialing a local number to a visited dialing plan, the Home CSCF needs to know that the number has been dialed in the visited country and so assume the country code.

· Support of emergency services – distance/time issue  and network availability only.

· More difficult to identify the visited CSCF.

· Locating MRFs may be difficult ( better than A, due to support of visited CSCF)

· Visited  networks may not allow an outside CSCF to control resources and how does the CSCF determine the appropriate gateways. (better than A)

· Packet Delay – signaling delay for non-operator specific services.

· Complexity/Standardization of CSCF-CSCF interface
For Scenario E : Control in the Home CSCF with a Proxy in the Visited Network

UE registers with the visited CSCF.  The visited CSCF acts as a proxy to the home CSCF, i.e. holds no call state.   

No analysis completed as this was considered to be an implementation variation on scenario C.
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For Scenario F :

Service control (triggers) is within the visisted CSCF.  Proposes that service logic (application) can be downloaded onto the visisted CSCF via the home CSCF.
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· ADVANTAGE

· Differentiated services 

· Optimised call and traffic signaling (minimised delay)

· DISADVANTAGE

· Standardised execution environment need to be standardised

· May not have the resources in the visited CSCF

· Management of service logic































