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Introduction

This discussion has the intention to start the discussion on concepts and procedures for Overlap signalling within the IMS.

At the last ETSI/TISPAN 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. This contribution was sent to SA 2 to discuss this contribution and give some guidance where such concepts and procedures should be included.

The Overlap issue will be discussed at the next joint TISPAN/3GPP meeting in Sophia Antipolis and Deutsche Telekom will come up with contributions to include the Overlap into the regarding documents.

This contribution shows an analysis based on Stage 3 call flows that the OVERLAP procedures are inline within Q.1912.5.

Discussion

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.

It is not foreseen to have SIP terminals “dialling Overlap”. The main case for Overlap is the possibility to support incoming Overlap dialling and traversal of SIP “Overlap” communications through the NGN.

The following analysis starts with Stage 3 procedures 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.

Two cases supported by Q.1912.5 are:

1. Interworking at the O-MGCF towards an IMS user

2. Interworking at the I-MGCF coming from an other O-MGCF

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 these two cases of Overlap 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 is used.

Figure 1 shows the first 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 1are 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 lnitial 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 Incomplete. 

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 Incomplete. 

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)

Figure2 shows the procedures needed for the support of OVERLAP at the I-MGCF as they are described within Q.1912.5 while TS29.163 is not supporting Overlap signalling. The procedures of Q.1912.5 shown in figure 2 are adapted to the IMS architecture to show what is needed from the regarding entities.
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Figure 2 Overlap at the I-MGCF

1. -3. 
An INVITE [1] including a incomplete URI is send towards the I-MGCF. The URI is incomplete due to the 

fact that not all digits of the destination number are within the user portion. The MGCF does not know that the URI is incomplete.

4. 
The INVITE [1] is mapped to an IAM including an incomplete Called Party Number (CdPN)

5. – 7.
The second INVITE [2] 

8.
The additional sent digits in the R-URI are mapped to the SAM

9. – 11.
A 484 Address Incomplete for the first INVITE [1] is sent back to terminate the first transaction.

12. – 14.
A third INVITE [3] including a R-URI with additional information is sent towards the I-MGCF

15. 
This additional information is sent to a next SAM towards the PSTN ISDN

16. – 18
A 484 Address Incomplete for the second INVITE [2] is sent back to terminate the regarding transaction.

19. 
An ACM is received by the I-MGCF indicating that the Phone of the destination Party is ringing

20. – 22.
This ACM is mapped to a 180 RINGING

23. – 25.
The communication is accepted by the destination and Answered with an ANM/200 OK.

The two flows show how OVERLAP can be supported within the IMS. 

Conclusions

The advantage of the Overlap dialling is that the initiation of a communication compared with the Overlap to En-Block conversation is 4-6 seconds faster. 

From our operator point of view it is not satisfactory for our customers to let them wait 4-6 seconds longer for a call forwarded to an NGN (or traversed though an NGN) instead of the usual immediate ring tone within the PSTN/ISDN network.

With regard to OVERLAP procedures the following additions to the IMS are needed:

1. Procedures within an I/S-CSCF are needed that can identify if a URI is complete or incomplete.  

2. Support of the analysis of incomplete URI’s (numbers) within the HSS and the regarding messages sent back to the CSCF. That means that a URI or more URI’s exist with the same starting number string as within the received request URI of the INVITE.

3. Support of generating a 484 within the S-CSCF and I-CSCF due to the result of the CX query is needed.

4. Inclusion of the “OVERLAP Interworking” in the O-MGCF and I-MGCF.

Assumptions

For supporting Overlap, additions to the IMS are needed. SA 2 is kindly asked to discuss this contribution and give some guidance where such concepts and procedures should be included.

The Overlap issue will be discussed at the next joint TISPAN/3GPP meeting in Sophia Antipolis and Deutsche Telekom will come up with contributions to include the Overlap into the regarding NGN TISPAN documents.

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.

It is not foreseen to have SIP terminals “dialling Overlap”. The main case for Overlap is the possibility to support incoming Overlap dialling and traversal of SIP “Overlap” communications through the NGN.

Proposals
WG1: 

From Deutsche Telekom’s point of view the use of En-block and Overlap is within the scope of the requirements for TISPAN NGN. Nevertheless WG1 is kindly asked if there should be added some requirements to WI1025.

WG2:

WG2 is kindly asked to consider the conclusions made in bullet point 2 with regard to the HSS/User Data Base and include such requirements into the regarding Work Item WI2027.
In addition it should be identified if other WI’s are affected regarding the use of Overlap.

WG3:

WG3 kindly is asked to include the procedures and capabilities needed for Overlap into WI3019.

CT1:

CT1 is kindly asked to add the overlap capabilities in TS24.229. In addition it is needed to know if there are other protocol relevant document (like HSS relevant) are existing which are needed to be modified to allow Overlap as described above.
SA2:

SA2 is kindly asked where such concepts and procedures should be included e.G. TS 23.228 if needed.
_1180868113.vsd
�

4. Number incomplete�

1.IAM�

7. INVITE�

I-CSCF�

10.484 �

O-MGCF�

2. INVITE�

5. 484 �

8. Cx Request�

17. 180 �

9. Number incomplete�

12. INVITE�

13. Cx Request�

14. S-CSCF#1�

15. INVITE�

16. INVITE�

3. Cx Request�

PSTN/ISDN �

HSS�

S-CSCF#1�

6. SAM�

11. SAM�

18. 180 �

19. 180 �

20. ACM�


_1180865983.vsd
�

2. INVITE 
[1]�

4.IAM�

S-CSCF�

1. INVITE
[1]�

7. INVITE
[2]�

6. INVITE
[2]�

3. INVITE
[1]�

10. 484 
[1]�

PSTN/ISDN �

BGCF�

I-MGCF�

8. SAM�

19. ACM�

9. 484 
[1]�

20. 180 �

21. 180 �

23. ANM�

5. INVITE
[2]�

11. 484 
[1]�

15. SAM�

16.484 
[2]�

14. INVITE
[3]�

13. INVITE
[3]�

12. INVITE
[3]�

17.484 
[2]�

18.484 
[2]�

22. 180 �

24. 200 �

24. 200 �

25. 200 �


