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Introduction
This contribution aims to propose possible enhancements for the SCUDIF procedures for the user or network initiated service upgrade. It is the intention that the speech service is only interrupted after it is guaranteed that the service change will succeed to enhance the user experience.
Those enhancements are proposed for Rel-7 only.

A draft version of a related CR against TS 23.172 in TDOC C3-060183 is presented for information only, since RANAP amendments to be discussed in RAN 3 are also included.
Drawbacks of current procedures for the network-initiated service change

According to current SCUDIF procedures, during a user or network-initiated service upgrade, the speech service will be interrupted:
· Before the availability of sufficient resources at both air interfaces is known. (For a network-initiated service upgrade, the availability of resources is only checked at the side where the service upgrade is initiated. For a user-initiated service upgrade, the availability is not checked at all.)
· Before the user receiving the service change offer from the peer agreed to it.

Note that no similar problems exist for a service change from multimedia to speech, because the availability of resources is guaranteed and the terminal receiving the service change request shall accept it without user interaction.

An underlying problem is that according to SCUDIF core network procedures, the media flow is interrupted during the service change to prevent a MGW failure, see Clause 4.3.5.1. of TS 23.172.
Possible Enhancements
· RANAP signalling to inquire the availability for multimedia resources without triggering a RAB reconfiguration is introduced.
It is proposed to use the RAB assign Modify Request with Speech Parameters within the RAB Parameter IE and Multimedia Parameter in the Alternate RAB Parameter IE witle the RAB is configured for speech. Those IEs are already defined but the semantics in this combination and the RNC reactions may require clarifications. The RNC should reply with immediately with a RAB assign Modify Response with an indication whether the Alternate RAB could be currently supported.
· The BICC Mid-Call-Codec Negotiation Procedure is applied instead of the Codec Modification Procedure. This Procedure provides an additional message before the MGW is reconfigured to the new codec. Therefore, a SCUDIF service upgrade can be offered to the receiving side without a service interruption.
Proposals

It is proposed to agree upon the principles of the enhancements.

An LS to RAN3 should be sent to suggest the related improvements to the RANAP procedures.
Callflows

Suggested enhancements are highlighted in yellow.

Flow 1: Successful User Initiated service Upgrade

[image: image1.emf] 

MSC -  A   Server T  

MGW - T  

MSC -  B  

MGW - B  

5.  Mid - Call Codec  Negotia tion  ( Codec List = (MuMe, AMR) )    

RNC - A  

RNC B  

27. Modify Bearer Characteristics ( Stream Mode=INACTIVE, New Codec = MuMe                                                           3GUP mode=transparent  )  

1 7 . Reserve Bearer Characteristics ( Stream Mode=INACTIVE,                                                              New Codec = MuMe, Dir=IN )    

15. Modify Bearer Char   ( Stream Mode=INACTIVE,                                        New Codec = MuMe, Dir=IN )    

26. BNC Modified  

1 0 . Modify Bearer Characteristics    ( Stream Mode=INACTIVE, New codec =  MuMe, 3GUP mode=transparent  )  

2 1 . Modify Bearer Characteristics ( Stream Mode=INACTIVE,                                                           New Codec = MuMe, Dir=IN )    

Optionally to increase  bandwidth  

18. Modify Bearer Request  

19. Modify Bearer Ack  

MGW - A  

1. RAB Modify Request ( MuMe RAB )  

3. Direct Transfer [ Modify Complete (MuMe ) ]  

2. Direct Transfer [ Modify  (MuMe) ]  

8. Direct Transfer [ Modify  (MuMe )]  

9 . Direct Transfer [ Modify  Complete (MuMe )]  

23. Reserve Bearer Characteristics ( Stream Mode=INACTIVE,  New Codec = MuMe, Dir=IN )  

22.  Modify to Selected Codec (Selected Codec =  MuMe, Codec List =   (MuMe, AMR) )  

4.  Mid - Call Codec  Negotiation  ( Codec List =   (MuMe, AMR) )  

11. RAB Assign Modify ( MuMe RAB parameters )  

12. Modify Bearer request  

13. Modify BearerAck  

Optionally to increase bandwidth  

14. RAB Assign Modify Rsp  

16.  Modify to Selected Codec ( Selected Codec= MuMe, Codec List =   (MuMe, AMR) )  

20. BNC Modified  

24. Modify Bearer Request  

25. Modify Bearer Ack  

Optionally to  reduce  bandwidth  

6. RAB Assign Modify ( Speech RAB  Parameters, MuMe RAB parameters )  

7. RAB Assign Modify Rsp( MuME  RAB  possible )  


Flow 1: Successful User Initiated service Upgrade (Continued)
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 39 . Modify Bearer Characteristics ( Stream Mode=ACTIVE,                                                            codec = MuMe, )  

4 0 . Confirm Bearer Char   ( Stream Mode=ACTIVE,                                              Codec = MuMe)  

MGW - A  

MGW - T  

3 3 . Confirm Bearer Characteristics ( Stream Mode=ACTIVE,                                                               codec = MuMe, Dir= Out  )  

37. Iu FP Init Ack  

36. Iu FP Init  

34. Iu FP Init  

35. Iu FP Init Ack  

28. RAB Assign Modify ( MuMe RAB para meters )  

29. Modify Bearer Request  

Optionally to modify bandwidth  

30. Modify Bearer Ack  

31. RAB Assign Modify Rsp  

3 2 . Modify Bearer Characteristics ( Stream Mode=ACTIVE,                                                            codec = MuMe )  

38. Successful Codec Modification  

41. Successful Codec Modification  

 42 . Modify Bearer Characteristics (                       Stream Mode=ACTIVE,                          codec = MuMe, )  

 43 . Modify Bearer Characteristics (                        Stream Mode=ACTIVE,                          codec = MuMe, )  


Flow 2: Successful Network Initiated service Upgrade

[image: image3.emf] 

MSC -  A   Server T  

MGW - T  

MSC -  B  

MGW - B  

RNC - A  

RNC B  
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17. Reserve Bearer Characteristics ( Stream Mode=INACTIVE,                                                              New Codec = MuMe, Dir=IN )    

15. Modify Bearer Char   ( Stream Mode=INACTIVE,                                        New Codec = MuMe, Dir=IN )    

26. BNC Modified  

1 0 . Modify Bearer Characteristics    ( Stream Mode=INACTIVE, New codec =  MuMe, 3GUP mode=transparent  )  

21. Modify Bearer Characteristics ( Stream Mode=INACTIVE,                                                           New Codec = MuMe, Dir=IN )    

Optionally to increase  bandwidth  

18. Modify Bea rer Request  

19. Modify Bearer Ack  

MGW - A  

1. Direct Transfer [ Modify  (MuMe) ]  

8. Direct Transfer [ Modify  (MuMe )]  

9 . Direct Transfer [ Modify Complete (MuMe )]  

23. Reserve Bearer Characteristics ( Stream Mode=INACTIVE, Ne w Codec = MuMe, Dir=IN )  

22.  Modify to Selected Codec (Selected Codec =  MuMe, Codec List =   (MuMe, AMR) )  

4.  Mid - Call Codec  Negotiation  ( Codec List =   (MuMe, AMR) )  

11. RAB Assign Modify ( MuMe RAB parameters )  

12. Modify B earer request  

13. Modify BearerAck  

Optionally to increase bandwidth  

14. RAB Assign Modify Rsp  

16.  Modify to Selected Codec ( Selected Codec= MuMe, Codec List =   (MuMe, AMR) )  

20. BNC Modified  

24. Modify  Bearer Request  

25. Modify Bearer Ack  

Optionally to increase bandwidth  

6 . RAB Assign Modify ( Speech RAB  Parameters,  MuMe RAB parameters )  

7 . RAB Assign Modify Rsp( MuMe  RAB  possible )  

2 . RAB Assign Modify ( Speech RAB  Parameters, MuMe RAB parameters )  

3 . RAB Assign Modify Rsp( MuMe  RAB  possible )  

5.  Mid - Call Codec  Negotiation  ( Codec  List =   (MuMe, AMR) )  


Flow 2: Successful Network Initiated service Upgrade (Continued)
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 4 0 . Modify Bearer Characteristics ( Stream Mode=ACTIVE,                                                            codec = MuMe, )  

4 1 . Confirm Bearer Char   ( Stream Mode=ACTIVE,                                              Codec = MuMe)  

MGW - A  

MGW - T  

3 3 . Confirm Bearer Characteristics ( Stream Mode=ACTIVE,                                                                codec = MuMe,  Dir = OUT )  

3 7 . Iu FP Init Ack  

3 6 . Iu FP Init  

3 4 . Iu FP Init  

3 5 . Iu FP Init Ack  

28 . RAB Assign Modify ( MuMe RAB  parameters )  

29 . Modify Bearer Request  

Optionally to increase bandwidth  

3 0 . Modify Bearer Ack  

3 1 . RAB Assign Modify Rsp  

3 2 . Modify Bearer Characteristics ( Stream Mode=ACTIVE,                                                            codec = MuMe  )  

38 . Successful Codec Modification  

4 2 . Successful Codec Modification  

39 . Direct Transfer [ Modify Complete (MuMe ) ]  

 43 . Modify Bearer Characteristics (                       Stream Mode=ACTIVE,                           codec = MuMe, )  

 44 . Modify Bearer Characteristics (                       Stream Mode=ACTIVE,                          codec = MuMe, )  


Flow 3: User Initiated service Upgrade aborted because no radio resources are available at the receiving side
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11. Direct Transfer [ Modify Complete (speech ) ]  

10. Direct Transfer [ Modify  (speech) ]  

3. Direct Transfer [ Modify Complete (MuMe ) ]  

2. Direct Transfer [ Modify  (MuMe) ]  

5. Mid - Call Codec  Negotiation  ( Codec  List =  ( MuMe , AMR) )    

13. Successfull Codec Modification  

12. Successful Codec Modification  

6 . RAB Assign Modify ( Speech RAB  Parameters, MuMe RAB parameters )  

7 . RAB Assign Modify Rsp( MuMe  RAB                                                 not possible )  
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32. Modify Bearer Characteristics (Stream Mode=ACTIVE, �                                                        codec = MuMe)







35. Iu FP Init Ack







34. Iu FP Init







36. Iu FP Init







37. Iu FP Init Ack







28. RAB Assign Modify (MuMe RAB parameters)







Optionally to modify bandwidth







30. Modify Bearer Ack







29. Modify Bearer Request







31. RAB Assign Modify Rsp







38. Successful Codec Modification







33. Confirm Bearer Characteristics (Stream Mode=ACTIVE, 



                                                          codec = MuMe, Dir= Out )







41. Successful Codec Modification
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 42. Modify Bearer Characteristics (
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                                                        codec = MuMe,)







 42. Modify Bearer Characteristics (
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 43. Modify Bearer Characteristics (



                   Stream Mode=ACTIVE, �                    codec = MuMe,)
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13. Successfull Codec Modification







12. Successful Codec Modification







10. Direct Transfer [Modify  (speech)]







11. Direct Transfer [Modify Complete (speech)]







9. Modify to Selected Codec (Selected Codec = AMR, 



                                                Codec List= (AMR, MuMe))







8. Modify to Selected Codec (Selected Codec= AMR,�                                                      Codec List= (AMR, MuMe))







7. RAB Assign Modify Rsp(MuMe RAB�                                            not possible)







6. RAB Assign Modify (Speech RAB Parameters, MuMe RAB parameters)







2. Direct Transfer [Modify  (MuMe)]







3. Direct Transfer [Modify Complete (MuMe)]







1. RAB Modify Request (MuMe)
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5. Mid-Call Codec Negotiation (Codec List = (MuMe, AMR))
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4. Mid-Call CodecNegotiation (Codec List = (MuMe, AMR))
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22. Modify to Selected Codec (Selected Codec = MuMe, Codec List = (MuMe, AMR))







16. Modify to Selected Codec (Selected Codec= MuMe, Codec List = (MuMe, AMR))







23. Reserve Bearer Characteristics (Stream Mode=INACTIVE, New Codec = MuMe, Dir=IN)







9. Direct Transfer [Modify Complete (MuMe)]







8. Direct Transfer [Modify  (MuMe)]







1. Direct Transfer [Modify  (MuMe)]











2. RAB Assign Modify (Speech RAB Parameters, MuMe RAB parameters)







MGW-A







19. Modify Bearer Ack







18. Modify Bearer Request







Optionally to increase bandwidth







21. Modify Bearer Characteristics (Stream Mode=INACTIVE,�                                                        New Codec = MuMe, Dir=IN)











Optionally to increase bandwidth







13. Modify BearerAck







12. Modify Bearer request







14. RAB Assign Modify Rsp







11. RAB Assign Modify (MuMe RAB parameters)







10. Modify Bearer Characteristics 



(Stream Mode=INACTIVE, New codec = MuMe, 3GUP mode=transparent )







Optionally to increase bandwidth







25. Modify Bearer Ack







24. Modify Bearer Request







26. BNC Modified







15. Modify Bearer Char (Stream Mode=INACTIVE, 



                                    New Codec = MuMe, Dir=IN)











17. Reserve Bearer Characteristics (Stream Mode=INACTIVE,�                                                          New Codec = MuMe, Dir=IN)











27. Modify Bearer Characteristics (Stream Mode=INACTIVE, New Codec = MuMe



                                                       3GUP mode=transparent )







RNC B







20. BNC Modified







RNC-A







5. Mid-Call Codec Negotiation (Codec List = (MuMe, AMR))
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4. Mid-Call Codec Negotiation (Codec List = (MuMe, AMR))
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7. RAB Assign Modify Rsp(MuMe RAB possible)















3. RAB Assign Modify Rsp(MuMe RAB possible)







6. RAB Assign Modify (Speech RAB Parameters, MuMe RAB parameters)
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32. Modify Bearer Characteristics (Stream Mode=ACTIVE, �                                                        codec = MuMe )







35. Iu FP Init Ack







34. Iu FP Init







36. Iu FP Init







37. Iu FP Init Ack







28. RAB Assign Modify (MuMe RAB parameters)







Optionally to increase bandwidth







30. Modify Bearer Ack







29. Modify Bearer Request







31. RAB Assign Modify Rsp







38. Successful Codec Modification







33. Confirm Bearer Characteristics (Stream Mode=ACTIVE, 



                                                          codec = MuMe, Dir = OUT)







42. Successful Codec Modification
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41. Confirm Bearer Char (Stream Mode=ACTIVE,
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39. Direct Transfer [Modify Complete (MuMe)]







 43. Modify Bearer Characteristics (



                   Stream Mode=ACTIVE, �                    codec = MuMe,)







 44. Modify Bearer Characteristics (



                   Stream Mode=ACTIVE, �                    codec = MuMe,)
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22. Modify to Selected Codec (Selected Codec = MuMe, Codec List = (MuMe, AMR))







16. Modify to Selected Codec (Selected Codec= MuMe, Codec List = (MuMe, AMR))







23. Reserve Bearer Characteristics (Stream Mode=INACTIVE, New Codec = MuMe, Dir=IN)







9. Direct Transfer [Modify Complete (MuMe)]







8. Direct Transfer [Modify  (MuMe)]







2. Direct Transfer [Modify  (MuMe)]







3. Direct Transfer [Modify Complete (MuMe)]







1. RAB Modify Request (MuMe RAB)







MGW-A







19. Modify Bearer Ack







18. Modify Bearer Request







Optionally to increase bandwidth







21. Modify Bearer Characteristics (Stream Mode=INACTIVE,�                                                        New Codec = MuMe, Dir=IN)











Optionally to increase bandwidth







13. Modify BearerAck







12. Modify Bearer request







14. RAB Assign Modify Rsp







11. RAB Assign Modify (MuMe RAB parameters)







10. Modify Bearer Characteristics 



(Stream Mode=INACTIVE, New codec = MuMe, 3GUP mode=transparent )







Optionally to reduce bandwidth







25. Modify Bearer Ack







24. Modify Bearer Request







26. BNC Modified







15. Modify Bearer Char (Stream Mode=INACTIVE, 



                                    New Codec = MuMe, Dir=IN)











17. Reserve Bearer Characteristics (Stream Mode=INACTIVE,�                                                          New Codec = MuMe, Dir=IN)











27. Modify Bearer Characteristics (Stream Mode=INACTIVE, New Codec = MuMe
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20. BNC Modified
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5. Mid-Call Codec Negotiation (Codec List = (MuMe, AMR))
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4. Mid-Call Codec Negotiation (Codec List = (MuMe, AMR))
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7. RAB Assign Modify Rsp(MuME RAB possible)



















6. RAB Assign Modify (Speech RAB Parameters, MuMe RAB parameters)
















