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Introduction

This paper proposes changes for routing selection decision  for IMS control method (Section 6.3.2) as shown in the revised text.

6.3.2
Routing Selection Decision

6.3.2.1
CAMEL-based Dynamic Routing
6.3.2.1.1
Inter-Domain Routing Policy Definition

The Inter-domain routing policy is that set of service logic functions available to the MSC, GMSC, and IMS CSCF servers which examine the current state of registration within the domains, and, based on that knowledge and operator and subscriber preferences, route the call for completion in the appropriate domain.

6.3.2.1.2
Scenarios

The scenarios to be supported by this architecture are:

-
Registered in the Home CS Network;

-
Registered in a visited CS Network;

-
Registered on a non-3GPP Access Network capable of supporting IMS VoIP.

The UE may or may not be simultaneously registered in the CS and IMS networks.

6.3.2.1.3
Logical Architecture

The following diagram depicts the architecture for implementing the network’s  routing policies.  Additional policies, based on static routing are also possible (see 6.3.2.2).  For example, an IMS MGCF 
might also act as the network’s GMSC for the subscriber, and would thus not require a termination trigger outside the IMS filter criteria. 
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Figure 6.3.1  IMS Control Dynamic Routing Architecture
In the architecture above, an example service logic is executed as follows:

1.
An IAM or call setup arrives at an MSC ar a GMSC from an external network or via a originating subscriber in the GSM network.

2.
Service Logic is invoked via a termination trigger

3 and 4.
The service logic causes queries to both the HLR and the HSS to obtain the current registration states for both CS and IMS domains.

5 or 6.
Depending upon the registration states and the operator policy, the MSC routes the call either towards the IMS system, or towards the UE in the CS domain. 

Similarly, in steps 7 through 12, an IAM or an invite entering the IMS system receives similar treatment.

6.3.2.1.4
IMS Termination Routing Policy Execution Example in CS Domain

In the CS domain, an SCP serves as the Policy Decision Point.  The Policy Enforcement Point is the GMSC function, which envokes CAMEL triggers to the Policy Decision Point using existing standardized CS triggers to query the Policy Decicion Point.  A CS termination will cause the gsmSSF acting as the Policy Decision Point to execute the queries and determine the routing based on operator policy.  The response to the CAMEL trigger returns the routing information to the GMSC, which as the Policy Enforcement Point routes the call.

The change to the existing CS network is the addition of a gsmSSF that can query both the HLR and HSS and determines policu based upon the query responses, operator preferences, and subscriber preferences.
The example that is shown below, and continues in the next clause is for a PSTN origination with the UE registered in both CS and IMS.  This clause shows how the routing towards the CS domain occurs as a result of the operator policy, and the state of the UE.  The next clause shows the call is to be delivered to the UE in the IMS domain.  The Routing Policy PDP is contained in the node identified as the DRF
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 Fig. 6.x GSM/UMTS Handling of Termination to IMS

1. IAM message addressing the MSISDN comes into the GMSC.  The MSISDN is homed in CS for this flow.

2. The GMSC sends sends an SRI message to the HLR to retrieve the routing information.  

3. The HLR returns subscriber’s T-CSI (Terminating CAMEL Subscription Information) indicating CS-IMS subscription.

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

5. The gsmSCF/DRF queries the HSS for the current IMS registration state.

6. The HSS returns the current IMS registration.

7. The gsmSCF/DRF queries the HLR for the current CS registration state.

8. The HLR returns the roaming number to the gsmSCF.

9. The gsmSCF/DRF allocates a Routing Number for routing to the IMS space, and based on operator policy, determines the domain to use to complete the call.

10. The gsmSCF sends a CAMEL Connect message to cause the GMSC to route the call to the user’s IMS network using the DRF Routing Number.

11. GMSC sends an IAM, addressing the Routing Number, to the MGCF in the IMS system.

12. The MGCF initiates an INVITE to the I-CSCF.

13. The IMS system processes the call and sends an invite to the UE.

6.3.2.1.5
Termination Routing Policy Execution Example in IMS Domain

In the IMS domain, the Serving CSCF (S-CSCF) queries the AS PDP to determine routing.  The Policy Decision Point executes the queries to the HSS and HLR and determines the routing based upon the query responses and operator policy.  The interface between the S-CSCF and the Policy Decision Point is the ISC interface.

Based upon the response from the Policy Decision Point, the S-CSCF routes either to the CS network via the BGCF or through the IMS network to the subscriber's current Proxy CSCF.   In the example below, which is a continuation of the previous example, the routing decision has already been made to route the call via IMS.  

Figure x below continues the walkthrough of an incoming call arriving at home CS network for a user who is currently registered in both domains, and as a result of operator policy, is to receive the call in the IMS domain.
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 Fig. 6.y IMS Handling of Termination to IMS

1) IAM arrives at the MGCF in the  IMS network, as a result of being rerouted from the CS network.

2) MGCF initiates an INVITE to an I-CSCF.

3) The I-CSCF sends a LIR(Location-Info_Request) to the HSS to get the identity of the DRF application server that assigned the routing number

4) The  HSS returns the LIA (Location-Info-Answer) with the DRF. 

5) The I-CSCF forwards the INVITE on to the DRF Application Server.  The DRF examines the Routing Number and maps it to the MSISDN and SIP URI saved off while processing the Initial DP (see previous section).  In architectures where the gsmSCF and the DRF application server are separate, proprietary signaling may be required to achieve this.  Saving the routing decision in the HSS is FFS.
6) .The DRF application server correlates the routing number to the UE URI.  The DRF is acting as a redirect server for this scenario.  (Reference 23.218, section 9.1.1.1).  At this time, the DRF may remove itself from the route headers.

7) The I-CSCF sends the 302 moved to the MGCF, removing itself from the route header.

8) The MGCF re-issues the invite, this time towards the UE URI
9) The I-CSCF sends an LIR to the HSS to find the S-CSCF for the UE.

10) The HSS returns the S-CSCF.

11) The I-CSCF sends the INVITE (URI) on to the S-CSCF.

12) The initial filter criteria of the terminator causes the S-CSCF to forward the INVITE to the DTF-AS.

13) The DTF-AS has nothing to do in this case, and forwards the INVITE back to the S-CSCF, but remains in the route.  

14) The S-CSCF sends an INVITE (URI) toward the P-CSCF serving the terminator.

6.3.2.1.6 CS Termination Routing Policy Execution Example in CS Domain

In the example shown below, the routing determination is to deliver the call to the CS domain.  The call flow is equivalent to 6.3.2.1.4, except that the invite exiting the IMS goes to the B-MGCF to deliver the call in the CS domain.  The B-MGCF, using optimal routing queries, asks the HLR for routing instructions, turning off the Camel Subscription Information, and the call is then delivered to the VMSC through normal procedures.  Now the call is anchored in the IMS domain to allow for possible future domain transfers.

Note that in the diagram below, an additional gateway MSC is functionally included as part of the IMS, but may be a separate MSC  In that case, additional signaling may be required to route the call (see 23.079)   Further clarification is given in 6.3.5.
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 Fig. 6.z GSM/UMTS Handling of Termination to CS

6.3.2.1.7 Unreachable Scenarios

In scenarios, where the call was routed to a domain, and the UE was unreachable in that domain, routing triggers can also be applied.  In the CS domain, this would be a CFNR termination trigger.  In IMS, standard redirect to the CS domain may apply.  These are further described in the termination section.

6.3.2.1.8 Origination Routing Policy
For originations in the IMS domain (UE sends invite towards IMS) the call is automatically routed through the IMS domain, and no additional considerations are necessary.  For originations in the CS domain, an originating CAMEL trigger provides the mechanism to route the call according to operator policy.  Other schemes, such as the UE providing a prefix to statically route a call towards a home IMS system may be possible as well. 

6.3.2.1.9 Conclusion

Sufficient flexibility exists within already standardized capabilities such that it is not necessary to define an architecture that attempts to combine or synchronize possibly separate HLRs and HSSs with new protocol for the purposes of flexible routing control.  Note that this architecture makes no special distinctions about either HLR/HSS  "ownership".  All that is required is that cooperating networks allow access.  Likewise, the architecture would support the PDP for both networks residing on a single platform.


6.3.2.2
Static Routing Policy

In some scenarios, in particular, originations while roaming in systems that do not support CAMEL, a static routing policy may always be employed to route the call according to existing specifications.  Static routing may also apply to non-CAMEL terminations where the call is desired to always be routed through the IMS system.  In this case, there is a dependence upon the IMS system to attempt to reroute the call to the CS domain if it is unable to complete it in the IMS domain.
6.3.2.3
Dynamic Routing in non-CAMEL Systems
�You mean MGCF, and not IMS MGW; right?
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