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1 Introduction

This contribution proposes text to be added to 23.228 sections 4.1 and 5.9 on the topic of routing on an incoming call that uses an E.164 number. The proposal is to assume incoming calls will be routed through the MGCF and can then be handled in the IM Subsystem. From the IM Subsystem there must be the possibility to then send this call to the CS domain.

2 Discussion

When a call arrives from the PSTN using an E.164 number, the following possibilities need to be considered:

· The operator has chosen to route these calls to the GMSC as done today (1), or 

· The operator has chosen to route these calls to the MGCF i.e. routeing all calls via IM Subsystem (2)

The subscription of the called party can contain:

a) IM Subsystem subscription, addressable by a SIP URI or E.164 number

b) A dual IM Subsystem and CS subscriptions,

c) CS subscription only

2.1 PSTN incoming calls are routed to GMSC

In the following cases it is assumed that the operator has chosen to route all incoming calls from the PSTN to the to the GMSC.

In the case when the called party is an IM Subsystem only subscriber, the HLR sends an indication to the GMSC that this an IM Subsystem subscriber that can be reached via a certain MGCF. The GMSC then re-direct the call to the IM Subsystem via a MGCF and call handling proceeds via the IM Subsystem.

In the case when the called party has a dual IM Subsystem and CS-Domain subscription the HLR may contain a VMSC address and an indication that this is an IM Subsystem subscriber that is reachable via a certain MGCF. Therefore, the call can either be handled by the IM Subsystem or the CS domain depending on the user’s availability and services. The call may proceed via a number of possible routes;

· Systematically route the call via the IM Subsystem to ensure that the user’s IM Subsystem services are invoked. This means that the call may be looped all the way back to the CS domain if, for example, a service in the IM Subsystem indicates that this subscriber would like to be contacted via the CS domain.

· Systematically route the call through the CS domain, this limits access to and use of IM Subsystem for a subscriber with a dual subscription and bypasses services that the user may have in the IM Subsystem.

· Invoke services at the GMSC to determine the most appropriate routeing.  However, this option may result in inconsistency between the services in the CS-Domain and the user’s service in the IM Subsystem. 

The following picture shows the case where subscription is (a) or (b) and the call is routed to the IM subsystem.

For the case (b), this picture is also applicable for the case where the GMSC has decided to use the MGCF address from the HLR, instead of the MSC address.
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In the case when the called party is a CS-Domain only subscriber, the GMSC routes the call to the VMSC and the call is handled in the CS domain, as today. 

The following picture shows the case where subscription is (b) or (c) and the call is routed to the CS domain. For the case (b), this picture is applicable for the case where the GMSC has not used the MGCF address from the HLR, or it simply doesn’t receive/understand it.
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Drawbacks

With this configuration, a redirection mechanism from the GMSC to the MGCF is required to route IM Subsystem only subscribers via the IM Subsystem. This impacts the GSM HLR and GMSC, in order to support either an indication that the user is an IM Subsystem user or return the MGCF address. There is a further concern that for a subscriber with a dual subscription looping may result, with the CS-Domain routeing the call to the IM Subsystem and vice versa.  

Finally, if the operator provides service to more IM Subsystem users than CS-Domain users then a solution that routes all calls from the PSTN to the CS-Domain may be seen as inefficient.

2.2 PSTN incoming calls are routed to IM Subsystem

In the following cases it is assumed that the operator has chosen to route all incoming calls from the PSTN to the MGCF i.e. routeing all calls via IM Subsystem.

In the case when the called party is an IM Subsystem only subscriber then the MGCF routes the call to the I-CSCF, where the HSS is interrogated for the S-CSCF name assigned to this subscriber.  The S-CSCF name is returned and the call proceeds through the IM Subsystem, as currently defined.

In the case when the called party has a dual IM Subsystem and CS-Domain subscription then the MGCF routes the call to the I-CSCF, where the HSS is interrogated for the S-CSCF name assigned to this subscriber. The HSS could optionally return: 

· A S-CSCF name in which case the call is routed via the IM Subsystem. This ensures that the user’s IM Subsystem services are invoked. This means that the call may be sent to the CS domain if, for example, a service in the IM Subsystem indicates that this subscriber would like to be contacted via the CS domain.

· An MGCF name in which case the call is routed through the CS domain, this limits access to and use of IM Subsystem for a subscriber with a dual subscription and bypasses services that the user may have in the IM Subsystem.

· An indication that this subscriber has a dual subscription that may result in a service invocation at the I-CSCF to determine the most appropriate routeing. This option may result in inconsistency between the services in the CS-Domain and the user’s service in the IM Subsystem. It also requires an interface between the I-CSCF and the application server(s).

The following picture shows the case (2), where subscription is (a) or (b) and the call is routed to the IM Subsystem and PS domain. In case (b), the S-CSCF can later on decide to route the call to the IM subsystem, or  to re-route it to the CS domain.
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In the case when the called party is a CS-Domain only subscriber then the MGCF routes the call to the I-CSCF, where the HSS is interrogated for the S-CSCF name assigned to this subscriber. However, on this occasion the HSS returns a GMSC name. The I-CSCF then routes the call back to the MGCF, which routes the call to the GMSC, and the call is handled in the CS domain.

The following picture shows the case (2), where subscription is (c) and the call is routed to the CS domain:
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Drawbacks

With this configuration, a redirection mechanism from the I-CSCF to the GMSC (via the MGCF) is required to route CS-Domain only subscribers via the CS-Domain. This impacts the I-CSCF but since these entities haven’t been deployed then it would be relatively simple to add this capability. 

If the operator provides service to more CS-Domain users than IM Subsystem users then a solution that routes all calls from the PSTN to the IM Subsystem may be seen as inefficient.

Unlike the previous mechanism (i.e. routeing all PSTN originating calls via the CS-Domain), looping problems are not envisaged. 

2.3 Conclusion on the two configurations

An operator with an IM Subsystem only (without a CS domain) will not want to deploy an enhanced CS domain to handle incoming PSTN calls using E.164 numbers. For this type of operator, a mechanism in the IM Subsystem is required.

The discussion above shows that in the case the operator also has a CS domain, it is simpler to treat all incoming calls from the PSTN, at the MGCF, and to leave any further routing decisions to the IM Subsystem. It also avoids having to upgrade the CS domain when introducing the IMS. This also ensures that the user receives a consistent service experience. For this type of operator, a mechanism in the IM Subsystem is therefore more appropriate.

Therefore the proposed text relies on option 2 being the assumed solution to this issue.

3 Proposal

Add in chapter 4.1 ‘Relationship to CS and PS domains’:

4.1
Relationship to cs and ps domains

Editor's Note: This section should provide a discussion on the relationship of the IM Subsystem to other parts of the R00 system (e.g., dependency on PS Domain, roaming to CS Domain, etc.).

Mobile originated calls use the PS domain to access the IM Subsystem. These calls can be routed to the PSTN or to a CS domain. For mobile terminated calls, the IM Subsystem provides functions to:

· Route a call to the CS domain. This is always used for non IMS subscribers. It is also used if the IMS subscriber has a dual subscription (e.g. when a subscriber is roaming to legacy network, or has corresponding user preferences)

· Access the PS domain. This is only used for IMS subscribers.
Add in chapter 5.9 ‘Procedures related to routing information interrogation’:

5.9
Procedures related to routing information interrogation

If the subscription of the called party contains an IMS subscription, the mobile terminated calls for this subscriber shall be routed to a Serving CSCF. When a mobile terminated call set-up arrives at a CSCF that is authorised to route calls, the CSCF interrogates the HSS for routing information.
As a mobile terminated communication arrives at an I-CSCF, it needs to interrogate the HSS for routing information. Based on the information from the HSS, the I-CSCF can:

· route the call to the S-CSCF assigned by the HSS. In this case the call is terminated in the PS domain, or

· route the call to an MGCFif the subscriber has only a CS domain subscription.

The Cx reference point shall support retrieval of routing information from HSS to CSCF

· The resulting routing information can be Serving CSCF signalling transport parameters (e.g. IP-address).
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