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Introduction

Overlap is used in several countries within Europe for supporting open numbering plans and DDI solutions. Therefore it is seen the need to have also Overlap mechanisms within the IMS to support incomplete numbering plans for and services based on Overlap.

This discussion has the intention to implement procedures for Overlap signalling within the IMS, without a big impact on the IMS itself.

At the last joint ETSI/TISPAN-3GPP meeting it was discussed, if the Overlap signalling procedures are supported within the IMS TS24.229. This discussion came up when the Interworking between PSTN/ISDN and the IMS was discussed.

For supporting Overlap, additions to the IMS are needed. 

Based on an earlier contribution to SA 2 several changes were proposed. SA2 rejected such an approach because there where too much impact on IMS functionalities. It was commented that the IMS should not support the same dialling procedures as the Fixed system as it is undesirable to have to begin doing Digit Analysis in IMS. Other methods to manage this requirement should be studied. It was foreseen that for terminating Overlap Dialling functionality, this should be handled in the MGCF and not in the IMS Network, there should be no need to interrogate IMS NE's to handle these cases.

Due to the fact that the existing solution is not satisfying operators providing overlap signalling here a solution is proposed that does not impact the HSS. It is proposed to add a network option of a signalling procedure, therefore there no impact on architecture and SA2 work is seen.

Proposal

Within Q.1912.5 and RFC3578 for Overlap signalling are already described. These procedures are based on Re-INVITES and 484 responses. The principle of Overlap is shown in Figure 1 below in the ANNEX.

To adopt this procedures into the IMS slide changes are needed.

The I-CSCF is the first entity in the IMS analysing the Request URI included in the INVITE coming from the MGCF. If the URI is not found in the HSS database a 404 “Not Found” is sent back from the I-CSCF to the MGCF. From Q.1912.5/RFC3578 view a 484 “Address incomplete” is needed to proceed with overlap procedures. 

The needed change is to send a 484 instead of a 404. It is proposed to add this as a network option to TS24.229. A CR for changing this in TS 24.229 is shown in companion contribution to CT1.

Impacts that such a network option can cause:

The 404 will send in all cases were a URI was not found so it will be interworked to a PSTN/ISDN Cause value 1"unallocated (unassigned) number" that is a generic one.

The 484 cause is more specific and the interworking will lead to a Cause Value 28 “Invalid Number format”. 

Both causes are valid network causes and point to a wrong number format. From this point of view there is no harm in sending a specific release cause to the PSTN/ISDN. We analysed that there are no harming effects to the networks or the customers.

For TS29.163 the procedures should be included as a network option. This could be seen in CR C3-050474 sent to the CT3 Meeting.
Other cases like Overlap coming from a UE are out of scope.

In advance a contribution to SA2 is prepared to describe the changes that are proposed and the assumption that there is no architectural impact.

ANNEX

The following description shows the Stage 3 procedures that are already implemented defined within Q.1912.5 (ITU-T interworking of SIP with BICC/ISUP) and that are well known within the PSTN/ISDN world.

The case that Overlap is used by a UE is not considered.

TS29.163 that is describing the interworking of the PSTN/ISDN with SIP is not covering the case of Overlap signalling towards the IMS with RE-INVITE’s. 

Currently TS29163 describes a overlap conversion to En-block signalling. The O-MGCF is collecting the dialled digits and converts Overlap signalling to En-block signalling using an interdigit timer that delays the communication for 4-6 seconds.

Figure 1 shows the case where Overlap is interworked at the O-MGCF. This is in line with the procedures described in Q.1912.5. The procedures of Q.1912.5 shown in figure 1 are adapted to the IMS architecture to show what is needed from the regarding entities.

To keep the call flows as easy as possible the timer processes and 100 Trying messages are not shown. 
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Figure 1 Overlap at the O-MGCF

1. The Initial Address Message (IAM) including an incomplete Called Party Number is mapped to an INVITE including this incomplete number.

2. The INVITE is sent towards the I-CSCF

3. The INVITE is analysed by the I-CSCF/HSS 

4. and identified as Not Found/Incomplete (also queries where the number was not found will be responded than with a 484). 

5. Therefore a 484 Address incomplete is send back. This terminates the transaction for the current INVITE on the SIP side.

6. A Subsequent Address Message (SAM) is received from the O-MGCF. The SAM is mapped to an INVITE. The R-URI is including the digits of the IAM and the 1st SAM.

7. The INVITE is sent towards the I-CSCF

8. The INVITE is analysed by the I-CSCF/HSS 

9. and identified as Not Found/Incomplete (also queries where the number was not found will be responded than with a 484). 

10. Therefore a 484 Address incomplete is send back. This terminates the transaction for the current INVITE on the SIP side.

11. A further Subsequent Address Message (SAM) is received from the O-MGCF. The SAM is mapped to an Invite. The R-URI is including the digits of the IAM and the 1st and 2nd SAM.

12. The INVITE is sent towards the I-CSCF

13. The INVITE is analysed by the I-CSCF/HSS 

14. and identified as complete

15. The INVITE is sent towards the correct S-CSCF

16. The S-CSCF forwards the INVITE request to the destination

17. – 19. The UE indicates that it is ringing.

20. The O-MGCF map’s the 180 Ringing to a Address Complete Message (ACM)
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