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1. Introduction

This contribution proposes text to be added to 23.221 on the topic of the routing of an incoming call between CS Domain and IM Subsystem. 

The proposition defended in this contribution is that: 

· If the called user’s service profile in HSS does not indicate subscription to services, related to routing of incoming calls that are handled by a service platform (OSA,…) then the HSS provides information on whether incoming call should be routed to the PS or CS domain.


· If the called user’s service profile in HSS does indicate subscription to services, related to routing of incoming calls, that are handled by a service platform (OSA, CAMEL,…) then the decision on how to reach the called user (PS UMTS domain, CS UMTS domain, fixed phone,…) is taken by the corresponding service platform and not by the HSS because

 “the selection criteria are service specific (e.g. user can have quite complex routing preferences depending on time of day, who is calling,…), and imply knowledge (current attachment / engagement of the user in a call (in CS domain, IM Subsystem, fixed world,…)) that only the service platform and not the HSS has got.”

The HSS provides the I-CSCF with the name of the S-CSCF serving the called user. The I-CSCF routes the incoming call to the S-CSCF. The S-CSCF contacts the service platform using the service triggers + address that were downloaded to the S-CSCF at registration time from the HSS. The service platform provides the S-CSCF with instructions on how to route the incoming call. 

The relevant routing cases are detailed in call flow diagrams. 

2.  Proposal

It is proposed to add the following text in the new sections 8.3 of 23.221.

8.3 Relationship between CS and IM Call Routeing

8.3.1 Identification of users

The architecture supports the delivery of calls to end users with a single MSISDN, independently of the call control protocol (e.g. SIP, ISUP) and the bearer type (e.g. voice, fax…).  This does not prevent operators allocating multiple MSISDN to users.

8.3.2 Procedures related to routeing information interrogation 

All procedures related to CS terminating call handling (e.g. GMSC functionality, CS CAMEL,…) remain as specified in the relevant specifications (e.g. TS 23.018, TS 23.078,…). These procedures are described here again solely for completeness and to show clearly that the only extra new procedure added here is the transitions between GMSC server and the IM CN Subsystem via the MGCF.

8.3.2.1
Decision elements for routeing of an incoming call

There are several places - for instance HSS, service platform, UE and user - in the call flow, and several parties – for instance called user and home operator - that should be able to influence the decision process on how to route an incoming call. 

Basic Principles 

In the CS Domain, the GMSC server is the only entity involved in routeing of incoming calls. It is influenced both by HSS data and by the service platform. In the IM Subsystem, two entities are involved in the routeing of incoming calls: the I-CSCF influenced by HSS data at interrogation time, and then the S-CSCF influenced by a service platform. 

If the called user’s service profile in HSS does not indicate subscription to services, related to routing of incoming calls, that are handled by a service platform (OSA,…), then the HSS provides information on whether an incoming call is routed to the CS Domain or to the IM Subsystem. 

Certain ‘more complicated’ services related to routing of incoming calls (e.g. call forwarding depending on time of day or calling ID,…), are performed in a service platform. Therefore, if the called user’s service profile in the HSS does indicate subscription to services, related to routing of incoming calls, that are handled by a service platform (OSA,…) then the decision to reach the called user on a PS UMTS terminal, CS UMTS terminal, fixed phone,… should be taken by the corresponding service platform and not by the HSS.

It is assumed that calls to the IM Subsystem have in most cases a voice component so that the routing to the CS Domain is meaningful. 

Operator’s influence

The operator influences the routeing decision through HSS data specific for this functionality. The operator should have the freedom to move the default routeing of incoming calls for (blocks of) users between CS Domain and IM Subsystem. 

User’s influence

· In the IM Subsystem, the routeing is influenced by the user preferences in the service platform. 

· Finally when the incoming call reaches the called user, the routing of the incoming call may be influenced again by user preferences stored in the UE or by interaction with the user itself.

8.3.2.2
Scenarios for routing of incoming calls

· When a mobile terminated call set up arrives at an I-CSCF, the I-CSCF contacts the HSS.

· If the called user’s service profile in HSS does not indicate subscription to services, related to routing of incoming calls, that are handled by a service platform (OSA,…) then (Figure 1) the HSS provides the I-CSCF with information to route the call towards the IM Subsystem (Figure 1a: by providing the name of the S-CSCF), or to a MGCF (Figure 1b: in case the call has to be routed to the CS domain by providing a Routing Number inducing the call to be routed to a GMSC server through a MGCF).  In the latter case the call is then processed as plain CS incoming call.
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Figure 1 Incoming call at I-CSCF; routeing decision in I-CSCF based on HSS data:

a: to IM Subsystem. b: to CS Domain.

· If the called user’s service profile in the HSS does indicate subscription to services, related to routing of incoming calls, that are handled by a service platform (OSA,…) then (Figure 2) the HSS provides the I-CSCF with the name of the S-CSCF serving the called user. The I-CSCF routes the incoming call to the S-CSCF. The S-CSCF will use the service triggers/address (which were downloaded from the HSS to the S-CSCF at registration time) to request the corresponding service platform for instructions on how to further route the call. The service platform can instruct the S-CSCF to process the call either within the IM Subsystem (Figure 2a: ) or to route it to a MGCF (Figure 2b: in case the call has to be routed to the CS domain).

[image: image2.wmf]1b:SIP INVITE 

GMSC

server

MGCF

HSS

VMSC

server

1a:IAM (MSISDN)

GSTN

S-CSCF

I-CSCF

Service

platform

IP multimedia

2:SIP INVITE

3/4:

Cx

 Query/Result

9a:SIP INVITE 

10b:SIP INVITE (RN@domain) 

11b: IAM (RN) 

14b: MAP: SRI Result (MSRN)

15b: IAM (MSRN)

13b: MAP: PRN (in = MSISDN, out = MSRN)

12b: MAP: SRI Request (MSISDN + flag service platform already contacted)

5:SIP INVITE 

6: CAP/OSA: request for instruction (from/to SIP URL, SDP,…)

7: Routing service 

8: CAP/OSA instruction (RN)

9b:SIP INVITE (RN@domain) 


Figure 2 Incoming call at I-CSCF and S-CSCF; routeing decision in S-CSCF by service platform:

a: to IM Subsystem; b: to CS Domain

· When a mobile terminated call set up arrives at a GMSC server, the GMSC server contacts the HSS to obtain information on how to further route the call. 

· If the called user’s service profile in HSS does not indicate subscription to services, related to routing of incoming calls, that are handled by a CAMEL service platform then the HSS provides the GMSC server with information to route the call 
· towards the CS domain (Figure 3a; by returning the MSRN address of a VMSC server) 
· or to a MGCF (Figure 3b: in case the call has to be routed to the IM Subsystem).
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Figure 3 Incoming call at GMSC server; routeing decision based on HSS data:

a: normal CS handling; b: to IM Subsystem.

· If the called user’s service profile in the HSS does indicate subscription to services, related to routing of incoming calls, that are handled by a CAMEL service platform; Then (Figure 4) the HSS provides to the GSMC server information (address + triggers) to contact the corresponding service platform. The GMSC server then contacts the service platform for routeing information. The service platform can instruct the GMSC server either to process the call within the CS domain (Figure 4a:) to another CS domain user, or (Figure 4b: in case the call has to be routed to the IM Subsystem) by providing a Routing Number leading the GMSC to further route the call to a MGCF.
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Figure 4 Incoming call at GMSC server; routeing decision based on CAMEL:

a: normal CS handling to other CS subscriber; b: to IM Subsystem.
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