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ABSTRACT
There were discussions regarding the means to support interworking between overlap methods during the October 6th CT working group meetings. At that time, no conclusion was agreeable to all working groups. This paper provides a proposal on how overlap may be used between operators when a common method is used and when different methods are used.
DISCUSSION
It has agreed at Plenary CT#41 that both the multi-INVITE method and the in-dialog method of support overlap signalling may be used. However, an IMS core network must only use a single method; it is not acceptable to allow both methods to be used at the same time within the IMS CN. While the Plenary agreement stated that interworking between the two methods may be defined, it was not required. It was also agreed at the CT3#49bis meeting that overlap signalling may be used between IMS operators if there is bilateral agreement on the method to be used.
During the October CT WG meetings the interworking discussion paper mainly concentrated on the interworking between the two methods, it made the assumption that the interworking would occur within the IMS CN by an AS. This architecture was not accepted for two reasons. If an AS is used within the IMS CN, then different overlap methods would be used on ingress and egress interfaces of the AS. This would result in both methods being used within a single IMS CN. This contradicts the requirement that only a single method can be used and is therefore not acceptable.

It was alternatively considered whether the interworking could be performed at an IBCF. But this too was rejected as this type of service functionality is not allowed at an IBCF.  Subclause 4.14 of 23.228 defines the allowed capabilities of the IBCF. Currently it includes no functionality than maps SIP method A to SIP method B that would be required for the conversion of one overlap mechanism to another overlap mechanism. Therefore any proposal to locate this functionality at the IBCF would require architectural changes. The issue would be as to what those architectural changes might encompass. It should be noted that providing service specific logic essentially turns the IBCF into an AS/S-CSCF combination which was never its definition. If this is done, then presumably a new entity has been created rather than an IBCF requiring SA2 approval. 
Since neither approach was accepted, an alternative method is needed.
As the detailed procedures to support overlap signalling are defined, they will need to address both methods. One area that needs to be addressed that is common to both methods is how the routing database (e.g., ENUM) may be extended to accommodate overlap signalling. To fully support overlap signalling the routing database must support the following capabilities:
1. It must be able to analyze a partial digit string and determine if there are sufficient digits to determine where to route the call. When a sufficient number of digits are available, it will return a successful response with the address of where to route the call.
2. As a special case of #1, it must be able to only return a successful response once a complete number is received, failure all earlier queries.
3. It must be able to analyze partial digit string and determine that the received string is a subset of a valid string, but more digits are needed to determine a destination. In this case, it will return a failure response indicating a partial match.
4. It must be able to analyze a digit string and determine that the number is invalid, regardless of the number of additional digits received. In this case a failure response is returned. 
As the above capabilities are fundamental extensions for routing, consideration should be given as to the need to modify stage 2 to explicitly address the need for these capabilities.

Before introducing elaborate and complicated procedures to support interworking between overlap methods, one must consider the extent of the problem being addressed.

· The vast majority of IMS devices use en-bloc signalling and that percentage is likely to increase over time. (In fact, overlap should  be limited to only non-SIP devices.)
· Call established is but one of the services supported by IMS, there are plenty of other non-call related services that do not required the need for overlap signalling.

· When overlap is to be used, the method choose will typically be made at the national level, reducing the instances when interworking between methods is necessary.

· For those end points that do not use en-bloc signalling, the need to decrease call establishment times over international boundaries may lead to an increase in overlap across international boundaries, but special interworking procedures are only necessary when different overlap methods are being used between operators. 

The specification of additional interworking procedures and the introduction of new network elements to support interworking and requiring stage 2 agreement this late in the release to address a concern of little immediate impact should be discouraged. 
An alternative is to make use of the procedures already required to support overlap signalling to avoid sending calls that require interworking between methods directly between the two networks. Through careful provisioning of the routing DB it is possible to avoid defining complicated interworking procedures between two SIP networks. In such cases, the interworking can easily be accomplished by routing these calls through the MGCF and support the call through the PSTN.

The extensions to the routing DB as described above may be used to determine when it is appropriate to allow a call to be routed toward another SIP network using en-bloc or overlap signalling or when to route the call toward the PSTN (MGCF). 
The use of overlap signalling toward the PSTN and interworking at the MGCF is well understood with no architectural concerns, so only scenarios involving calls targeting remote SIP networks will be considered here. The following 4 use cases apply.
a) Overlap is used within the local IMS CN and the far SIP network uses the same overlap method -
In this case it is possible to route between the networks using SIP. The routing DB can be provisioned to return a successful response as soon as sufficient digits have been received to identify the target network. At that point, the call can be routed on to that network. Subsequent overlap signalling will then flow to that network.


b) The local and remote SIP networks use different overlap methods -
In this case, direct signalling using SIP is not allowed. The routing DB can be provisioned to only return a successful response when sufficient digits have been received to allow the call to be routed to the BGCF where the outgoing MGCF will be selected. The MGCF will then interwork overlap signalling into ISUP signalling and progress the call through the PSTN.


c) Overlap is used within the local IMS CN, but the far SIP network does not support overlap -
In this case, all digits must be collected locally and then the call may to progress to the far network using en-bloc signalling. The routing DB can be provisioned to only return a successful response when the entire digit string has been received. Alternatively, it could direct the call to a component internal to the IMS to collect the full set of digits (e.g., BGCF with appropriate enhancements). Once all digits have been collected, the call will be routed to the far network using SIP en-bloc signalling.

d) Overlap is not used in the local network -
In this case the local network only uses en-bloc signalling. Care must be taken to ensure that existing networks will not be impacted due the fact that overlap is introduced by other networks. When overlap is not used within a network, the existing default behaviour should be provided, i.e., when a failure response is returned by the routing DB the call is routed to the BGCF for further handling. This would require the S-CSCF to know when overlap is not being used within the network and handle the failure response differently. 
PROPOSAL
It is proposed that additional elements requiring stage 2 approval not be introduced to support the complicated interworking between overlap methods. When two networks support different methods, the call should be routed through the MGCF to allow it to perform interworking to ISUP – a procedure it will already need to support. In this manner, no additional procedures are required within the IMS CN beyond the extensions that will already be necessary to support overlap within the network. In particular, the proposal discussed in this paper makes use of the routing extensions that are required to support both overlap methods, regardless of the need to support overlap interworking. 
Consideration should be given as to the need to modify stage 2 to explicitly address routing extensions needed to support overlap signalling.
If more elaborate interworking architectures are desired, they should be considered as a new work in 
3GPP Release 9.

