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1 Introduction

1.1 
This contribution complements contribution S2-001281 (from Ericsson). S2-001281 discusses the implications of the requirement to use the same MSISDN for service provision in IMS and CS domain and describes information flows for routing of mobile terminated calls between the IMS and the CS domain in different network configurations. 
This contribution describes additional information flows for network configurations, that were not covered in S2-001281.
In a network scenario with a migration of service provision from CS domain towards IMS mobile terminated service delivery is initially with high probability via the CS domain. Therefore, the lowest impact on infrastructure and signalling load is gained by routing the incoming CS calls to the GMSC (CS domain) first. Depending on reachability and preferences the HSS interrogation delivers information for delivery via CS domain of for forwarding towards IMS.

The service delivery via IMS after a first HSS interrogation by the GMSC is content of this contribution. Two information flows are described: The first uses the standard routing mechanisms of the GMSC. The second flow provides a performance optimisation taking into account, that the amount of CS calls  to be routed to the IMS will increase.
These scenarios are network configuration options. This contribution intends to describe the options and to identify the functionality to be standardised to allow for such configurations.
1.2 


2 Information Flows

The information flows base on the same role descriptions for MT calls as listed in chapter 2 of  Tdoc S2-001281: the HSS holds user data of all domains of the network; the network entities have functionality according to the current status in CS and PS domain descriptions. The flows describe how CS domain / PSTN originated  calls are delivered when the called subscriber shall be reached via IMS. The decision whether the call is to be routed to the IMS or the CS domain is taken by the HSS.

Only relevant parts of the call flows are shown.

Incoming Call from CS domain -
Delivery on IPMM Domain: Entry point GMSC server

· The user is registered in IPMM

· Incoming CS calls are routed to GMSC server as a result of the operator configuration
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The user may also be registered in SIP/IPMM but as a result of evaluation in HSS the calls are routed to CS domain. 

Flow 1: standard routing mechanism

1. An IAM is received in the GMSC server

2. GMSC interrogates HSS about how to route this call, sending an SRI

3. As user is registered in IMS and this is the preferred delivery if registered in CS domain too, the MSISDN, prefixed by an IMS indication, is given back in SRI response

4. The call is routed to the MGCF based on digit analysis of the IMS prefix in the MSISDN
5. MGCF sends a SIP INVITE to an I-CSCF with a user id based on the MSISDN

6. A query is sent to the HSS to get the S-CSCF address where to route the call

7. HSS sends the address of the S-CSCF that was selected at registration

8. The INVITE is then  sent to the S-CSCF



Advantage: Standard routing mechanism can be used in GMSC server

Disadvantage: Double HSS query  (GMSC server + I-CSCF)

Flow 2: Performance optimized solution
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1.- An IAM is received in the GMSC server

2.- GMSC interrogates HSS about how to route this call, sending an SRI

3.- HSS sends the address of the S-CSCF that was selected at registration back in SRI response

4.- The call is routed to the MGCF based on a prefix administrated in GMSC
5.- MGCF sends a  SIP INVITE to the Serving CSCF based on the received Serving CSCF Address

Advantage:  Message (performance) optimized, only one HSS query, no I-CSCF involved

Disadvantage: MAP and ISUP have to be adapted to transport S-CSCF address, GMSC to be provided with MGCF address by administrative means

3 Conclusion

The first flow shows an efficient delivery of CS domain originated calls for networks migrating services from CS domain to IMS. The second flow optimizes the performance when an increasing amount of CS calls has to be routed to the IMS. The possibility to transport the S-CSCF address via ISUP/BICC needs further study. The expertise of N4 might be useful for details of both approaches. 

The functionality for delivery of CS domain originated calls should be independent of the network configuration (whether GMSC server or CSCF interrogates the HSS). Therefore, in addition to the HSS functionality proposed in Tdoc S2-001281 for 23.228 it is proposed to use this HSS functionality for deciding on call delivery via CS domain or IMS also when the GMSC server interrogates the HSS for retrieving routing information as already indicated in a note in Tdoc S2-001281. 



It is proposed to adopt the text in Tdoc S2-001281 proposed for 23.228 and in addition the following text for convergent mobile terminated HSS routing functionality for all network domains:
chapter  ‘Procedures related to routing information interrogation’
The same functionality in HSS decides on routing information request from the GMSC server on delivery via CS domain or IMS by delivery of the relevant routing information to the GMSC server. The retrieved information indicates to the GMSC server to route the call either to the MGCF or to the MSC server in the serving network.
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