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1 Abstract

This contribution describes scenarios where the network determines that a call in the process of being set-up, or already set-up, needs to be disconnected. It addresses the issue that network-centric control of SIP sessions are necessary to provide network-centric services and describes methods by which this can be achieved without the use of a B2BUA.  

2 Introduction

The purpose of this contribution is to describe a mechanism by which the S-CSCF can initiate termination of a SIP session without acting as a B2BUA. There are many network provided value-added services that can be ported to IMS without the use of the B2BUA. The following companion contributions address other network-based services that may be provided without a B2BUA:

· N1-011003 “Addressing B2BUA in a SIP network”

· N1-011005 “network controlled session set-up, modification”

· N1-011006 “network controlled addition/removal of legs”

· N1-010937 “network controlled UE authentication without use of B2BUA”

This contribution deals with the following disconnection scenarios.

· Disconnection at session initiation

· Disconnection at reception of the 200 OK

· Disconnection of an established session.

The network may also choose to depend on the UE to provide a reason for the disconnection to the user, or use a network service (announcement) to provide a reason for the disconnection to the user.  

3 Discussion

3.1 Disconnection at session initiation

This applies only for sessions that have not yet been established.   When the INVITE is received at the S-CSCF, and the S-CSCF determines after consultation with the AS, or on its own, that the session should not be setup, it can initiate disconnection of the session by:

1. Sending back the appropriate (failure) response code.  The UE provides the reason for disconnection to the user.  See Sec. 3.1.1 below  OR
2. Forwarding the INVITE to the MRF (or location of announcement) to inform the calling subscriber that the call will not be setup.  The MRF disconnects the session after the message has been delivered.  See Sec. 3.1.2 below.

3.1.1 Network initiated disconnection of Originating Session  - no announcement

When the INVITE message is received by the S-CSCF and the S-CSCF determines that call should not continue, a response 503 (Server Unavailable) is sent to the originator of the request.  This results in the session not getting set up.

The steps are as follows in Figure 1
1-2: The S-CSCF receives an INVITE for a new session

3-5: The S-CSCF determines from the AS that the subscriber is barred.
6-9: The S-CSCF responds to UE#1 with a 403 (Forbidden).
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Figure 1.  Network initiated disconnection of Originating Session  - no announcement

3.1.2 Network initiated disconnection of Originating Session with announcement

In this common scenario, the originating subscriber is barred from making calls and is connected to an MRF to hear an announcement explaining why the call will not be set-up.  The MRF later disconnects the announcement and the call.

The steps in Figure 2 are as follows:

1,2:
The S-CSCF receives an INVITE for a new call set-up from UE-#1

3:
The S-CSCF determines from the AS that an announcement is required

4:
The S-CSCF modifies the INVITE and forwards it to the MRF

5-10:
The MRF accepts the set-up of the session from UE1

11:
The MRF plays the announcement towards the subscriber

12-17:
The MRF disconnects the subscriber at the end of the announcement.
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Figure 2.  Network initiated disconnection of Originating Session with announcement

3.2 Disconnection at reception of 200 OK

This section describes a possible prepaid scenario where the S-CSCF determines at subscriber answer (200 OK) that the session should not continue.  

The 200 OK received from the callee is passed on to the caller followed by the SIP extension REFER [REFER]. The REFER message encapsulates the information to be sent in the BYE from UE1 to UE2 (see figure below).  When the UE1 has successfully initiated the BYE, it sends an acknowledgement to the S-CSCF.  When UE1 receives the 200 OK for the BYE, optionally, it informs the S-CSCF of the successful processing of the BYE.

This approach is taken for the following reasons:

1. For compliance with RFC2543 and network transparency in a SIP, the S-CSCF proxies the 200 OK towards the caller. 

2. The REFER is used to ensure that only the end points in the call directly manipulate the session.

3. The BYE is encapsulated in the REFER to force the caller to disconnect the session and also for the following reasons:

· BYE initiated by the S-CSCF will imply to the caller that UE#2 has initiated disconnection, whereas the disconnection is network initiated.  REFER is unambiguous.

· If the S-CSCF initiates a BYE towards both caller and callee, it has to assume responsibility for acting as a UAC towards both UE s; complicating the state model in the S-CSCF, and requiring extra standardisation activity to define the interworking between the two UAs within the S-CSCF.

Use of the method NOTIFY below, is recommended, but not mandatory. A possible implementation would have the S-CSCF waiting for a finite period of time for the NOTIFY before assuming that the BYE was processed successfully.  The S-CSCF would then release any resources associated with the disconnected session.

This mechanism of using the REFER message can to applied to any call scenario where the network has to initiate call disconnection.  It applies equally to call processing at session initiation and also during an established ongoing session.

The steps are as follows in Figure 3:

1-4:     The caller, UE#1 initiates an INVITE towards UE#2 through the S-CSCF in the caller’s home network.

5-6:     The 200 OK from the callee is received at the S-CSCF.

7.     The S-CSCF determines that the caller is running out of credit on his prepaid account.  This is shown as   

            ‘Service Control (FAILS)’in the figure below.

8-9:     The S-CSCF forwards the received 200 OK to the caller for the reasons described above.

10-11:  The S-CSCF encapsulates a BYE into a REFER message and sends it to UE#1 to order it to 

             initiate a disconnection towards UE#2.

12-13:   UE#1 accepts the REFER.  

14-17:   UE#1 acknowledges the reception of the 200 OK from UE#2.  

18-21:   Acting on the REFER, UE#1 initiates disconnection towards UE#2.

22-25:   UE#2 accepts the request for disconnection by sending the 200 OK to UE#1.

26-29:   Optionally, UE#1 notifies the S-CSCF of completion of REFER processing.

Note: If UE#1 does not/will not accept the REFER (BYE), the P-CSCF enforces the disconnection after a timeout


[image: image3.wmf]UE#1

P-CSCF

Visited Network (UE#1)

Home Network (UE#1)

S-CSCF

AS

1. INVITE

2. INVITE

3. INVITE

5. 200 OK

8. 200 OK

9. 200 OK

14. ACK

15. ACK

16. ACK

20. BYE

19. BYE

18. BYE

25. 200 OK

24. 200 OK

22. 200 OK

P-CSCF

UE#2

Visited Network (UE#2)

4. INVITE

6. 200 OK

10. REFER(BYE)

11.REFER(BYE)

17. ACK

21. BYE

23. 200 OK

12. 202 Accepted

13. 202 Accepted

27. NOTIFY

26. NOTIFY

29. 200 OK

28. 200 OK

7. Service Control (FAILS)


Figure 3.   Disconnection of call at reception of 200 OK

3.3 Disconnection of an established session

This section deals with the scenario where a prepaid subscriber is provided a warning announcement a few minutes before he runs out of credit, giving the subscriber a chance to gracefully end the call before the system disconnects the call forcefully.

When the S-CSCF determines from the AS that the subscriber needs to be warned and disconnection is imminent, the S-CSCF encapsulates an INVITE in the REFER message that is sends towards the MRF for the playing of the warning announcement. The caller receives the call as a separate call leg and hears the warning announcement. The caller is expected to quickly finish his conversation with the callee and disconnect from the callee.  In this scenario, the caller does not disconnect the session with the callee.  Therefore, the mechanism used at the 200 OK in Sec. 3.2 (using the REFER message) is used to forcefully disconnect the call.  

The steps are as follows in Figure 4:

1-12:    The caller, UE#1 successfully sets up a prepaid call towards UE#2 through the S-CSCF in the caller’s home network.

13:       The caller and callee are connected.

8.      The AS determines that the caller is running out of credit on his prepaid account 

9.      The AS sends a request to the S-CSCF with the address of the MRF responsible for the announcement and 

             starts a timer for forceful disconnection of the call.

10.      The S-CSCF sends a REFER (INVITE) to the MRF to set up an announcement towards the caller.

11.     The MRF acknowledges the reception of the REFER message.

18-20: The MRF sends an INVITE to the caller to set up an announcement.

21-26: The caller places the session with UE#2 on hold and receives the call as a separate call leg and sets up the announcement call with the MRF.

27. The caller hears the warning announcement

28-33:  The MRF disconnects the announcement.  UE#1 takes the session with UE#2 off hold to finish the call.

34-35:  Optionally, the MRF notifies the S-CSCF that the announcement call is complete

36. The S-CSCF acknowledges the ‘Play-Warning’ order from the AS received in step 15 above.

37. The AS orders the S-CSCF to disconnect the call as the caller has run out of time and should be allowed to continue.

38-41:  The S-CSCF sends a REFER to the UE#1 that encapsulates a SIP BYE message ordering UE#1 to disconnect the session with UE#2.   UE#1 accepts the REFER.  (If UE#1 does not/will not accept the REFER (BYE), the P-CSCF enforces the disconnection after a timeout)

42-49:  UE#1 disconnects from UE#2.  

50-53:  Optionally, the UE#1 notifies the S-CSCF of completion of REFER processing.

54:       S-CSCF notifies the AS of completion of the ‘Kill-Call’ order received at step 37.
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Figure 4.  Disconnection of an established session

4 Proposal

This contribution is for TS 24.228. If accepted, Ericsson volunteers to draft a CR that can be included as a new informative annex in the document under a new section 9.3 “Network Initiated Disconnection”
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