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1.
Introduction

This paper proposes text to replace the Registration section (6.3.5.2) of TR 23.806.
The paper presents a routing technique for routing calls of CS IMS users between CS domain and IMS network. It presents detailed example call walkthroughs for different interworking scenarios using this routing technique.

6.3.5.2 GSM/UMTS CS termination

6.3.5.1.2.1
Static Anchoring: Terminating call anchoring at DTF for users roaming in CS Domain

6.3.5.1.2.1.1
General

It is recommended that the operator policies for routing of incoming calls are established in a manner that facilitates anchoring of CS-IMS user’s incoming calls at DTF. Incoming calls originated in the CS domain network, PSTN or other IMS networks, which are destined for CS-IMS users can be anchored at DTF by setting up routing functions such that the incoming calls for CS IMS users are delivered to the user’s home IMS network. DTF enables a Routing B2BUA 3pcc function and routes the call to CS Domain, if the user is roaming in the CS Domain at the arrival of the call.

This section presents a scheme for routing of incoming calls of CS IMS users between CS domain and IMS for the case when the operator policies and user preferences are such that the incoming call arrives in one domain but has to be delivered to the user via the other domain. 

Routing identities used in this scheme are listed below:

MSISDN: 
Published DN associated with the user.

DRF PSI:
Published DN associated with DRF.

IMRN:
Dynamic routing number used for routing into IM Subsystem.


IMRN Composition: Call Reference digits appended to DRF PSI.

CSRN:
Dynamic routing number used for routing into CS Domain.

Table 1 below describes the configuration of these routing identities in CS domain and IM Subsystem network elements as used for routing of incoming calls to a CS IMS user.

	Incoming call delivery
	User Identities in HSS
	User DN in HLR
	User DN in GMSC translation tables
	User DN in MGCF translation tables

	IMS hosted MSISDN
	SIP URI

Tel URI: MSISDN
	MSISDN
	CSRN; replaced at GMSC with MSISDN prior to SRI Query.
	MSISDN

DRF PSI

	CS hosted MSISDN
	SIP URI

Tel URI: MSISDN
	MSISDN
	MSISDN
	DRF PSI


Table 1: Inter domain Call Routing scheme for CS IMS user

The routing scheme as used for processing of incoming call requests in different interworking scenarios is described in the following examples of call walkthroughs. These examples are based on the assumption that the DRF and DTF functions are co-located in the same Application Server. However, the two functions can be located in different Application Servers as a configuration option. The order of execution of DRF and DTF in such a configuration may be driven by iFC or sFC provisioning with appropriate priority assignments.

6.3.5.1.2.1.2
DTF Anchored CS Termination with IMS Origination walkthrough  

Figure 1 below describes how signalling and bearer paths are established for calls originating in IMS toward CS-IMS user when the user is roaming in CS Domain. 


[image: image1]
Figure 1: CS Termination Anchored at DTF; IMS origination walkthrough
1. A call originated in IMS is delivered at the user’s home I-CSCF function. “Mobile Terminating call procedures to unregistered IMS Public User Identity that has services related to unregistered state” as specified by 3GPP TS 23.228, “IP Multimedia Systems, Stage 2” are applied to route the call to a temporary S-CSCF. Procedures for S-CSCF assignment when user is registered in IMS are applied when the user is registered in IMS at the time of incoming call delivery.

2. Filter Criteria at S-CSCF result in forwarding of the INVITE to the application server hosting the DRF function.

1) The DRF queries the HSS for the current registration state.

2) The DRF checks for the terminator’s registration in the CS domain.

3. The DRF decides to route the call to the CS domain allocates a CSRN and invokes the DTF function.
4. DTF enables a B2BUA for execution of 3pcc function to maintain session states for the originating and terminating legs of the call in order to control bearer upon Handover requests from the UE and passes the control of the incoming session back to the S-CSCF.

5. The S-CSCF forwards the session to the MGCF which in turn forwards it to the GMSC for routing within the CS domain.

6. GMSC uses the CSRN in the incoming IAM message to discover user’s MSISDN via Intelligent Network service or translation techniques prior to performing SRI Query toward the HLR. 

7. The HLR returns user’s T-CSI in SRI Response which results in a CAMEL Initial DP message to the gsmSCF function of the DRF for execution of appropriate service logic for the incoming session.

8. The gsmSCF function of DRF returns a CAMEL Continue message to the GMSC to revert to normal processing to route the call to the user via the Visited MSC that the user is currently registered at. 
6.3.5.1.2.1.3
DTF Anchored CS Termination with CS Origination and IMS Hosted MSISDN walkthrough  

Figure 2 below describes how signalling and bearer paths are established for calls originating in CS or PSTN network, toward CS-IMS user when the user is roaming in CS Domain and it’s MSISDN is hosted in IMS. 
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Figure 2: CS Termination Anchored at DTF; CS origination, IMS hosted MSISDN walkthrough
1. A call originated in CS domain or PSTN network is delivered at the user’s home MGCF function as the user’s MSISDN is hosted in IMS. 

2. The MGCF routes the session to the I-CSCF via an INVITE with Tel-URI set to user’s MSISDN.

3. I-CSCF queries the HSS for user’s current registration status and routes it to an appropriated S-CSCF. “Mobile Terminating call procedures to unregistered IMS Public User Identity that has services related to unregistered state” as specified by 3GPP TS 23.228, “IP Multimedia Systems, Stage 2” are applied to route the call to a temporary S-CSCF. Procedures for S-CSCF assignment when user is registered in IMS are applied when the user is registered in IMS at the time of incoming call delivery.

4. The Filter Criteria at temporary S-CSCF result in forwarding of the INVITE to the application server hosting the DRF function.

3) The DRF queries the HSS for the current registration state.

4) The DRF checks for the terminator’s registration in the CS domain.

5. The DRF decides to route the call to the CS domain allocates a CSRN and invokes the DTF function.
6. DTF enables a B2BUA for execution of 3pcc function to maintain session states for the originating and terminating legs of the call in order to control bearer upon Handover requests from the UE and passes the control of the incoming session back to the S-CSCF.

7. The S-CSCF forwards the session to the MGCF which in turn forwards it to the GMSC for routing within the CS domain.

8. GMSC uses the CSRN in the incoming IAM message to discover user’s MSISDN via Intelligent Network service or translation techniques prior to performing SRI Query toward the HLR. 

9. The HLR returns user’s T-CSI in SRI Response which results in a CAMEL Initial DP message to the gsmSCF function of the DRF for execution of appropriate service logic for the incoming session.

10. The gsmSCF function of DRF returns a CAMEL Continue message to the GMSC to revert to normal processing to route the call to the user via the Visited MSC that the user is currently registered at. 

6.3.5.1.2.1.4
DTF Anchored CS Termination with CS Origination and CS Hosted MSISDN walkthrough  

Figure 2 below describes how signalling and bearer paths are established for calls originating in CS or PSTN network, toward CS-IMS user when the user is roaming in CS Domain and it’s MSISDN is hosted in CS. 
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Figure 3: CS Termination Anchored at DTF; CS origination, CS hosted MSISDN walkthrough
1. A call originated in CS domain or PSTN network is delivered at the user’s home GMSC function as the user’s MSISDN is hosted in CS. 

1. The GMSC sends an SRI query to the HLR to retrieve the routing information.  The HLR returns subscriber’s T-CSI (Terminating CAMEL Subscription Information) indicating CS-IMS subscription.

2. The GMSC continues the CAMEL processing by sending an Initial DP to the DRF for routing instructions.

3. The DRF requests and receives the current user data from the HSS.

4. The DRF queries and receives the current user data from the HLR.

5. The DRF allocates a call reference for the incoming call and creates an IMRN by appending the call reference to the DN associated with the DRF PSI for routing to IMS, and sends a CAMEL Connect message to cause the GMSC to route the call to the user’s IMS network using the IMRN. 

6. GMSC sends an IAM, addressing the IMRN, to the MGCF.

7. The MGCF processes the IAM and initiates an INVITE to the I-CSCF with Tel URI set to the IMRN.

8. I-CSCF performs location query to the HSS to retrieve application server name associated with the IMRN. The Application Server hosting the DRF is configured in the HSS against a range of PSIs wild carded to the DRF PSI.

9. I-CSCF forwards the INVITE to the Application Server hosting the DRF.

11. The DRF frees the IMRN, allocates a CSRN for routing of call back to CS domain and invokes the DTF function.
12. DTF enables a B2BUA for execution of 3pcc function to maintain session states for the originating and terminating legs of the call in order to control bearer upon Handover requests from the UE and passes the control of the incoming session back to the S-CSCF.

13. The S-CSCF forwards the session to the MGCF which in turn forwards it to the GMSC for routing within the CS domain.

14. GMSC uses the CSRN in the incoming IAM message to discover user’s MSISDN via Intelligent Network service or translation techniques prior to performing SRI Query toward the HLR. 

15. The HLR returns user’s T-CSI in SRI Response which results in a CAMEL Initial DP message to the gsmSCF function of the DRF for execution of appropriate service logic for the incoming session.

16. The gsmSCF function of DRF returns a CAMEL Continue message to the GMSC to revert to normal processing to route the call to the user via the Visited MSC that the user is currently registered at. 
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