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1. Introduction

This contribution was already presented at the last meeting in Zagreb. This contribution was extended by some flows for the Interworking and the overlap to en-block conversation in a AS.

In Kobe it was decided to include both Overlap signalling methods into the IMS.
This TD should give information about the rational of the proposed CR's. This TD is a copy of the already presented TD of the last CT1/3 Meeting in Budapest. After the Plenary decision the focus is now on the procedures.
2. Discussion

Within the discussion paper of NSN (C3-081051) some questions appeared to the possible interworking of the In-Dialog Method with the multiples INVITES. The NSN contribution assumes that there are other procedures needed in case of preconditions. Such issue should be discussed in addition.
Within the NSN discussion paper it is shown that a 183 will be sent in backward direction as shown in Figure 1. This is not possible within the multiple INVITEs due to the fact that a 183 opens a early dialog and additional digits coming within re-INVITEs will not be accepted. Question is if this is really the needed procedure for preconditions or if the SDP can be stored as proposed from DT.
So the first SDP Answer from the "multiple INVITES side" can be sent back in a 180 where the call was forwarded to an end device and starts with ringing.
In the following messages of the flow numbers 23 up to 27 are follow up failures. 

As shown in Figure 2 (Messages 16-21) of the DT proposal the first SDP Answer is received with the 180 Ringing on the multiples INVITE side. So that within the following messages the symmetry for the offer/answer cycle is given therefore no additional messages has to be put within the interworking unit.
With regard to the SDP sent within the first INVITE has to be stored and sent in each of the multiple INVITEs. 
A UPDATE with new SDP received on the In-Dialog side will be stored and sent with the next INVITE cycle on the multiple INVITE side. 
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Figure  1 Contribution C3-081051 IW In-Dialog to multiples INVITES
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Figure 2 DT Proposal for In-Dialog to multiples INVITES interworking

1. INVITE (123456) with SDP offer [SDP1] is received by the AS

2. First multiple INVITE is sent towards the network supporting multiples INVITEs. The SDP offer [SDP1] is included. 
3. An early dialog is opened on the network side supporting the In-Dialog Method. But no SDP is sent back 
4. PRACK is sent.

5. 200 OK (PRACK) received

6. INFO containing the updated number (1234567) is received

7. The next INVITE (1234567) including the stored [SDP1] is sent towards the network supporting multiples INVITEs. 

8. 200 OK (INFO) is sent.

9. 404 (Not Found) 484 /Address Incomplete) for the first INVITE (123456) is received.

10. ACK is sent for 404/484

11. INFO containing the updated number (12345678) is received

12. The next INVITE (12345678) including the stored [SDP1] is sent towards the network supporting multiples INVITEs. 

13. 200 OK (INFO) is sent.

14. 404 Not Found 484 Address Incomplete for the 2nd INVITE (1234567)is received.

15. ACK is sent for 404/484

16. Since the terminating entity has received enough digits the call was forwarded to the terminating UE that is now ringing. A 180 (Ringing) is received by the AS.

17. The 180 (Ringing is sent in backward direction toward the originating network including the stored [SDP 2] received by the AS in Step 3.

18. PRACK containing the [SDP 3] is received.

19. PRACK is forwarded

20. 20 200 PRACK OK is received containing the [SDP 4] with the fulfilled preconditions.

21. 21 200 PRACK OK is forwarded containing the [SDP 4] with the fulfilled preconditions towards the originating entity.

22. 200 OK (INVITE) received

23. 200 OK (INVITE) received forwarded towards the originating entity

24. ACK received for 200 OK (INVITE) received

25. ACK received for 200 OK (INVITE) forwarded.

Also the second Scenario from the C3-081051 where the INVITE does not contain any SDP was made on wrong assumptions. Also in this scenario it was assumed that on the multiples INVITES side an early dialog is initiated and SDP offer is sent back. This will never happen. So the first chance to sent back a SDP answer will be a 180 Ringing when the INVITE is answered by the terminating UE or B2BUA (MGCF). But never in a pending transaction where the complete number is not known.
Also for the cases on Scenario 1: INVITE with SDP from “multi-INVITE” network to “in-Dialog” network and Scenario 2: INVITE without SDP from “multi-INVITE” network to “in-Dialog” network.
The same assumptions were made that if the In-Dialog side sends back a 183 Session Progress this will be directly interworked to the multiples INVITES side. (see Figure 3)
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Figure 3 Contribution C3-081051 IW multiples INVITES to In-Dialog 

The DT Proposal that is shown in Figure 4 shows the correct interworking case.
So the SDP answer received within a 183 Progress is stored until a 180 Ringing is received from the terminating network showing that the call has reached the terminating UE or the destination within the PSTN/ISDN network. 
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Figure 4 DT proposal IW multiples INVITES to In-Dialog 

1. Initial INVITE with the offer is received by the AS behaving a B2BUA.

2. The initial INVITE is sent towards the network supporting In-Dialog signalling.

3. A received 183 Session Progress opens the early Dialog. The received SDP answer is stored by the AS f

4. PRACK is sent.

5. 200 OK (PRACK) received 

6. the succeeding INVITE is received by the AS with the same [SDP1] as already received with the first INVITE

7. The INVITE is mapped to the INFO containing all received digits up to now. Since the SDP received within the INVITE request is the same as received within the 1st INVITE then no new SDP has to be sent within the INFO request. 

8. 200 OK (INFO) received

9. 404 (Not Found) 484 /Address Incomplete) is sent in backward direction.

10. ACK received for 404/484

11. next INVITE received with a URI including additional digits.

12 The INVITE is mapped to the INFO containing all received digits up to now. Since the SDP received within the INVITE request is the same as received within the 1st INVITE then no new SDP has to be sent within the INFO request.

13. 200 OK (INFO) received

14. 404 (Not Found) 484 /Address Incomplete) is sent in backward direction.

15. ACK received for 404/484

16. Since the terminating entity has received enough digits the call was forwarded to the terminating UE that is now ringing. A 180 (Ringing) is received by the AS.

17. The 180 (Ringing is sent in backward direction toward the originating network including the stored [SDP 2] received by the AS in Step 3.

18. PRACK containing the [SDP 3] is received.

19. PRACK is forwarded

20 200 PRACK OK is received containing the [SDP 4] with the fulfilled preconditions.

21 200 PRACK OK is forwarded containing the [SDP 4] with the fulfilled preconditions towards the originating entity.

22. 200 OK (INVITE) received

23. 200 OK (INVITE) received forwarded towards the originating entity

24. ACK received for 200 OK (INVITE) received

25. ACK received for 200 OK (INVITE) forwarded.

The complete procedures proposed can be seen in the regarding CR presented to CT1/CT3
3. Proposal

The working groups are kindly asked to take the arguments into consideration and agree on the CR's for In-Dialog Overlap Signalling Procedures that are presented within companion contributions.
ANNEX

Due to the discussion within this TD’s we have shown that there are several possibilities to realise Overlap signalling within the IMS.

As above mentioned we proposed the IN-Dialog Method to be used for the IMS.

Based on several Scenarios which we have taken into consideration we were looking for the implementation that will minimise the changes for the IMS.

The main change for the in-dialog Method is that a B2BUA Function may be needed to create an early dialog. For calls coming from the PSTN or other IMS the I-CSCF looks for the terminating route. For supporting in-dialog at this point the first request either must get a rout towards the “terminating” network side or transit functionality or the I-CSCF must terminate the communication and start an early dialog to collect digits, if it wants to avoid sending a 404/484 response. 

In the first case the routing data base/HSS must have for each request at least a default route where to rout the call. This is needed to forward the call to an entity which has access to each call data base existing within the NGN. These would be HSS, Routing data base, ENUM, DNS …

Figure 1 shows the flow for such behaviour. But nevertheless the terminating network side needs a B2BUA function with access to a database to identify the terminating user.

Based on the numbering length it is not so easy to identify the terminating S-CSCF due to the fact that also some numbers within a block could be ported to another IMS network.

Also the HSS itself can only provide a number complete or a not found. So in cases where the number is not found a default routing is needed for Overlap.

A terminating flow where the user is within the IMS is shown in Figure 2. 
In Figure 2 Only one S-CSCF is shown to make the flow easier. If the terminating user is co located to an other S-CSCF further elements must be passed towards the terminating UE.
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Figure 1 originating network flow 
1. IAM First Message in ISUP

2. SAM Digit collection in O-MGCF

3. SAM Digit Collection in O-MGCF.

4. INVITE, enough digits were reached and the INVITE was created within the MGCF. The INVITE is now routed towards the I-CSCF.

5. The I-CSCF makes a database lookup this could be either a HSS or a transit routing data base like DNS/ENUM. In this case it is assumed that the Database will be a routing data base to distingt between transit calls and terminating calls.

6. The destination was found and routed towards.
7. 183 (call Progress) the early dialog was established

8. 183 to MGCF 

9. SAM new digit information is arrived

10. INFO: the additional information is included (this could be the to header field) within the INFO and sent towards the terminating entity.

11. INFO: 

12. 200 OK (INFO): INO accepted

13. 200OK (INFO)

14. till 18. next address information is sent towards the destination

19.
180 Ringing: terminating user is found and the early dialog with the user has been established

20.
180 Ringing

21.
ACM: O-MGCF interworks the 180 Ringing to the ACM
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Figure 2 terminating network flow 

1. INVITE: Sent from the I-CSCF towards a S-CSCF based on the routing decision of the I-CSCF. This could be either e default S-CSCF based on the originating MGCF that forwards the call to a Overlap collecting AS or this could be the identified S-CSCF of the terminating user.

2. INVITE: Forwarded to the AS acting as a B2BUA that will collect the digits.

3. Lookup: The AS is connected to all databases needed for the routing decision like the HSS, ENUM/DNS for Transit or such a Number Portability data base.

4. Lookup procedure within the Database to get more information

5. The DB sends back that there is not sufficient information on which the call can be routed.
6. 183 (Call Progress) to start the early dialog for the Digit collection via IN-Dialog
7. 183

8. INFO; additional address information is sent towards the S-CSCF

9. INFO: AS collects and merge the digits to and request now the whole number existing from the digits received within the >INVITE and the digits received within the INFO.

10. Query of new number

11. Lookup procedure within the Database to get more information

12. The DB sends back that there is not sufficient information on which the call can be routed.

13. Send a 200 OK (INFO) back to that the digits are received.

14. 200 OK (INFO)

15. INFO; additional address information is sent towards the S-CSCF

16. INFO: AS collects and merge the digits to and request now the whole number existing from the digits received within the >INVITE and the digits received within the INFO.

17. Query of new number

18. Lookup procedure within the Database to get more information

19. The DB sends back that there are sufficient digits received. In this case the terminating UE is found.

20. Send a 200 OK (INFO) back to that the digits are received.

21. 200 OK (INFO)

22. INVITE will be now forwarded back to the S-CSCF with the complete number/IP address of the terminating P-CSCF

23. INVITE: S-CSCF- P-CSCF
24. INVITE will be sent to the UE

25. 180 (Ringing) UE-P-CSCF:UE is ringing

26. 180 (Ringing) P-CSCF – S-CSCF:UE is ringing

27. 180 (Ringing) S-CSCF - AS:UE is ringing

28. 180 (Ringing) AS – S-CSCF:UE is ringing

29. 180 (Ringing) S-CSCF- towards originating network: UE is ringing

As an alternative the call can be directly routed towards a network entity that could have access to the needed data bases and has the B2BUA functionality. That means that the O-MGCF has a default route to a S-CSCF. In that case the O-MGCF is seen as originating UA from the S-CSCF perspective. Based on this there will be only that call is routed towards the overlap collecting Application server.
So at least an I-CSCF is not longer needed, because each call coming from an entity like the IBCF or MGCF can be equally routed. 
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Figure 3 I-CSCF as B2BUA for Overlap signalling
An alternative is that the I-CSCF is now used for overlap signalling as a B2BUA function. The call scenario is shown within Figure 3.

The I-CSCF will establish an early dialog receiving the first INVITE where no rout is available towards terminating entity. So the I-CSCF has to query one, two or more data bases depending on the destination. HSS for IMS terminating user, ENUM/DNS for transit calls and the Number portability data base for ported numbers.

As shown in figure 3 the I-CSCF has now the same behaviour as the AS shown in Figure 2.

�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.





_1279692960.vsd
IBCF


1. INVITE (1234) [SDP]


2. 484 Address Incomplete


7. 484


3. ACK


4. INVITE (123456)  [SDP]


5. INVITE (123456) [SDP]


6. 484 Address Incomplete


9. ACK


11. INVITE (1234567) [SDP]


12. 183 [SDP]


13. 183 [SDP]


14. PRACK


16. 200 OK (PRACK)


15. PRACK


17. 200 OK (PRACK)


28. 200 OK (INVITE)


29. 200 OK (INVITE)


30. ACK


31. ACK


18. INFO (8)


19. 200 OK (INFO)


20. INVITE (12345678) [SDP]


23. 183 [SDP]


24. UPDATE [SDP]


25. 200 OK (UPDATE0 [SDP’]


27. 200 OK (PRACK) [SDP???]


26. PRACK [SDP’???]


21. 484 Address Incomplete


22. ACK


Multi-INVITE


In Dialog


Initial INVITE w/ SDP


????


8. ACK


10. INVITE (1234567)



_1279693809.vsd
3. 183


1. INVITE (123456)  [SDP 1]


2. INVITE (123456) [SDP 1]


9. 484 Address Incomplete (123456)


10. ACK


7. INVITE (1234567) [SDP1]


22. 200 OK (INVITE)


23. 200 OK (INVITE)


24. ACK


25. ACK


11. INFO (8)


13. 200 OK (INFO)


12. INVITE (12345678) [SDP1]


16. 180 (12345678) [SDP 2]


17. 180 [SDP 2]


18. PRACK [SDP 3]


20. 200 OK (PRACK) [SDP4]


19. PRACK [SDP 3]


14. 484 Address Incomplete (1234567)


15. ACK


Multi-INVITE


In Dialog


21. 200 OK PRACK [SDP 4]


4. PRACK


6. INFO (7)


5. 200 OK PRACK 


8. 200 OK (INFO)


AS



_1274097145.vsd
1. IAM


PSTN EXCH


O-MGCF


4. INVITE 


2. SAM


3. SAM


9. SAM


21. ACM


I-CSCF


14. SAM


10. INFO 


5. Query Routing DB


6. INVITE 


7. 183


8. 183


11. INFO 


12. 200 OK 
(INFO)


13. 200 OK 
(INFO)


15. INFO 


16. INFO 


17. 200 OK 
(INFO)


18. 200 OK 
(INFO)


19. 180


20. 180


Originating PSTN Network


IMS Originating Communication-leg



_1274178011.vsd
1. IAM


PSTN EXCH


O-MGCF


4. INVITE 


2. SAM


3. SAM


7. Not found
/incomplete


9. SAM


13. Not Found/
Incomplete


24. ACM


I-CSCF


HSS + Routing DB


21. INVITE 


15. SAM


10. INFO 


22. 180


6. Lookup-procedure


5. Query


8. 183


11. Query


12. Lookup-procedure


14. 200 OK 
(INFO)


19. Found


16. INFO 


17. Query


18. Lookup-procedure


20. 200 OK 
(INFO)


23. 180


Originating PSTN Network


IMS Originating Communication-leg



_1279623875.vsd
Multi-INVITE


In Dialog


AS


1. INVITE (123456)  [SDP1]


2. INVITE (123456) [SDP1]


3. 183 [SDP2]


5. 200 OK (PRACK)


4. PRACK


22. 200 OK (INVITE)


23. 200 OK (INVITE)


24. ACK


25. ACK


12. INFO (12345678)


13. 200 OK (INFO)


6. INVITE (1234567)  [SDP1]


18. PRACK [SDP 3]


11. INVITE (12345678)  [SDP1]


20. 200 OK (PRACK) [SDP4]


14. 484 Address Incomplete


15. ACK


7. INFO (1234567)


8. 200 OK (INFO)


9. 484 Address Incomplete (123456)


16. 180 RINGING


17. 180 RINGING [SDP2]


19. PRACK [SDP 3]


21. 200 OK (PRACK) [SDP4]


10. ACK



_1274177843.vsd
Only one S-CSCF is shown to make the flow easier. If the terminating user is co located to an other S-CSCF further elements must be passed towards the terminating UE


1. INVITE 


5. Not found
/incomplete


12. Not Found/
Incomplete


S-CSCF


AS


HSS + Routing DB


23. INVITE 


25. 180


P-CSCF


8. INFO 


26. 180


4. Lookup-procedure


UE


2. INVITE 


3. Query


6. 183


7. 183


9. INFO 


10. Query


11. Lookup-procedure


13. 200 OK 
(INFO)


14. 200 OK 
(INFO)


19. Not Found/
Incomplete


15. INFO 


16. INFO 


17. Query


18. Lookup-procedure


20. 200 OK 
(INFO)


21. 200 OK 
(INFO)


22. INVITE


24. INVITE 


27. 180


28. 180


29. 180


IMS Terminating Communication-leg



_1266302025.vsd
IBCF


1. INVITE (1234)


2. 484 Address Incomplete


3. ACK


4. INVITE (123456)


5. INVITE (123456)


6. 484 Address Incomplete


8. ACK


9. ACK


11. INVITE (1234567)


12. 183 [SDP]


13. 183 [SDP]


14. PRACK [SDP’]


16. 200 OK (PRACK)


15. PRACK [SDP’]


17. 200 OK (PRACK)


26. 200 OK (INVITE)


27. 200 OK (INVITE)


28. ACK


30. ACK


19. INFO (8)


20. 200 OK (INFO)


25a. 200 OK (PRACK)


7. 484 Address Incomplete


10. INVITE (1234567)


18. INVITE (12345678)


19. 484 Address Incomplete


21. ACK


22. 183 [SDP]


23. PRACK [SDP’]


25. 200 OK (UPDATE) [SDP]


24. UPDATE [SDP’]


Multi-INVITE


In Dialog


Initial INVITE w/o SDP


Reuse last received SDP?


What if response is different?



