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Introduction

Call forwarding scenario for called party generated speech and video-based ring tone.
Discussion
The proposed call forwarding scenario is listed in chapter 7.4
######################################start of changes#####################################

8.1.1
Interaction with Call Forwarding
Editor's Note:
This sub-clause will provide call forwarding flows for speech and multimedia calls.

The following scenarios are based on switch-based solution.
8.1.1.1 General principles

For call-forwarding scenarios, it is assumed that Forwarded-to-party (C) has activated his CAT Service. The Customized Alerting Tone of C is called CAT-C. The calling party has not subscribed and/or activated the CAT service. The CAT experienced by the calling user should be the one customized for the user by the connected-to-party.
In the section, all the CATs that A experiences in the column "Required behaviour" are CAT-C.
Table 8.1.1.1-1: Supplementary Service Interaction Scenarios 

	
	Called party B
(condition)
	Forwarded-to-party
(condition)
	Required behaviour

	1
	B has activated Call Forwarding Unconditional (CFU) to C and A’s call is forwarded to C
	C, ringing
	A experiences CAT-C

	2
	B has activated Call Forwarding on Busy (CFB) to C, B is busy and A’s call is forwarded to C
	C, ringing
	A experiences CAT-C

	3
	B has activated Call Forwarding on No Reply (CFNRy) to C and A’s call is  forwarded to C
	C, ringing
	A experiences CAT-B until B’s CFNRy timer has expired. Then experiences CAT-C.

	4
	B has activated Call Forwarding on Not Reachable (CFNRc) to C and A’s call is forwarded to C
	C, ringing
	A experiences CAT-C


8.1.1.2
Speech call

8.1.1.2.1 Call Forwarding Unconditional (CFU)
The CFU call flow is the same as the normal call flow, but involving the MSC-A/GSMC & CAT server of connected-to-party.
8.1.1.2.2 Call Forwarding on CFNRy and UDUB
CAT trigger between MSC-A/GMSC and CAT server
When the MSC-A/GMSC receives the Sending Routing Information ACK which includes a specific SS-Code to indicate the CAT from HLR, the MSC-A/GMSC knows that the called party will provide speech CAT during ringing phase.

After the MSC-A/GMSC sends IAM to the termination MSC and receives a ACM message which indicate that the calling party is free, the MSC-A/GMSC triggers the CAT service and sends IAM to the CAT server with the called party number including UE-B’s MSISDN.  The CAT server’s address is decided on local policy or UE-B’s MSISDN.

Call forwarding Notification to the MSC-A/GMSC
If the MSC-B decides to forward the call to the third party, the MSC-B should notify the MSC-A/GMSC that the call is forwarded. After receiving the call forwarding notification, the MSC-A/GMSC should release the connection with CAT server by sending REL message.
CAT retrigger between MSC-B and CAT server
When the MSC-B triggers the call forwarding and receives the Sending Routing Information ACK which includes a specific SS-Code to indicate the CAT from HLR, the MSC-B knows that the forward-to called party will provide speech CAT during ringing phase.

After the MSC-B sends IAM to the forward-to termination MSC and receives  ACM message which indicate that the callee party is free, the MSC-B triggers the CAT service and sends IAM to the CAT server with the called party number including UE-C’s MSISDN.  The CAT server’s address is decided on local policy or UE-C’s MSISDN.
CAT release
When forwarded-to called party answers the speech call with ANM message, the MSC-B shall release the connection with CAT server by sending REL message. On reception of REL Complete message, the speech channel of the calling party will be connected with that of UE-C.

Call flows
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1-4       As per normal mobile terminating (speech) call scenario.
5
SRI ACK includes a specific SS-Code to indicate that the called party supports audio CAT-B during ringing phase.

6-8       As per normal mobile terminating (speech) call scenario.
9
As instructed by the SS-Code received in the SRI-ACK message (5), the MSC-A/GMSC establishes a call towards the CAT server B with the called party number including UE-B’s MSISDN.  The CAT server’s address is decided on local policy or UE-B’s MSISDN.

10
Upon receipt of the ACM message from the CAT server, the MSC-A/GMSC through-connect the originating call with the call established towards the CAT server. The audio CAT is played to the calling UE. 

11        When call is forwarded, notification is sent to the MSC-A/GMSC
12-13   MSC-A/GMSC release the connection between itself and CAT server B.
14-21   As normal mobile terminating (speech) call scenario.
22
As instructed by the SS-Code received in the SRI-ACK message (17), the MSC-B establishes a call towards the CAT server C with the called party number including UE-C’s MSISDN.  The CAT server’s address is decided on local policy or UE-C’s MSISDN.

23
Upon receipt of the ACM message from the CAT server C, the MSC-B through-connect the call towards the CAT server C. The audio CAT is played to the calling UE. 

24-29   When UE-C answers the speech call, MSC B shall release the connection with CAT server by sending Release message. On reception of message 29, the speech channel of the calling party will be connected with that of UE-C.

8.1.1.2.3 Call Forwarding on NDUB and CFNRc
CAT trigger between MSC-A/GMSC and CAT server

When the MSC-A/GMSC receives the Sending Routing Information ACK which includes a specific SS-Code to indicate the CAT from HLR, the MSC-A/GMSC knows that the called party will provide speech CAT during ringing phase.

After the MSC-A/GMSC sends IAM to the MSC-B and receives ACM message which indicates that the call is forwarded, the MSC-A/GMSC should not trigger the CAT service.

Call forwarding Notification to the MSC-A/GMSC
If the MSC-B decides to forward the call to the third party, the MSC-B should notify the MSC-A/GMSC that the call is forwarded. After receiving the call forwarding notification, the MSC-A/GMSC should not trigger the CAT service.

CAT trigger between MSC-B and CAT server
When the MSC-B triggers the call forwarding and receives the Sending Routing Information ACK which includes a specific SS-Code to indicate the CAT from HLR, the MSC-B knows that the forwarded-to termination party will provide speech CAT during ringing phase.

After the MSC-B sends IAM to the forward-to MSC-C and receives a ACM message which indicate that the callee party is free, the MSC-B triggers the CAT service and sends IAM to the CAT server with the called party number including UE-C’s MSISDN.  The CAT server’s address is decided on local policy or UE-C’s MSISDN.
CAT release

When forwarded-to called party answers the speech call with ANM message, the MSC-B shall release the connection with CAT server by sending REL message. On reception of REL Complete message, the speech channel of the calling party will be connected with that of UE-C.

 
[image: image2.emf]1 

Setup/IAMI

2 SRI

UE C MSC C HLR B MSC A/GMSC

C’s CAT 

Server

14 Setup

 Callee UE 

Alterting

17 IAM

18 ACM

 Callee UE 

Answer

23 Rel

24 Rel COM

HLR C

10 PRN

7 ACM

9 SRI

MSC B

3 PRN

6 IAM

13 IAM

B’s CAT 

Server

Playing  C

’

s   CAT  to Caller

CAT is bypassed

Voice Call

4 PRN_ACK

5 SRI_ACK

8 Alerting/

ACM

11 PRN_ACK

12 SRI_ACK

15 Alerting

19 Connect

22 Connect/

ANM

21 ANM

20 ANM

16 

ACM


1-6      As per normal mobile terminating (speech) call scenario.

7         MSC-B send ACM to MSC-A/GMSC to notify that the call is forwarded..

9-16    As per normal mobile terminating (speech) call scenario.
17      As instructed by the SS-Code received in the SRI-ACK message (12), the MSC-B establishes a call towards the CAT server B with the called party number including UE-B’s MSISDN.  The CAT server’s address is decided on local policy or UE-B’s MSISDN.

18
Upon receipt of the ACM message from the CAT server, the MSC-B through-connect the call with the CAT server. The audio CAT is played to the calling UE. 

19-24   When UE-C answers the speech call, MSC B shall release the connection with CAT server by sending Release message. On reception of message 24, the speech channel of the calling party will be connected with that of UE-C.

8.1.1.3 Video call
8.1.1.3.1 Call Forwarding Unconditional (CFU)
The CFU call flow is the same as the normal call flow, but involving the MSC-A/GSMC & CAT server of connected-to-party.
8.1.1.3.2 Call Forwarding on CFNRy and UDUB
3GPP CS domain video call requires End-to-End H.245 negotiation. So in case of video CAT provided by the called party, the calling user is required to make H.245 negotiation twice, the first between calling party and CAT server, and the second between calling party and  called party. When the called party answers, it is needed to notify the calling party to release H.245 procedure with the CAT server and setup the 2nd H.245 connection with the called party.
CAT trigger between MSC-A and CAT server

When the MSC-A receives the Sending Routing Information ACK which includes a specific SS-Code to indicate the CAT from HLR, the MSC-A knows that the called party will provide video CAT during ringing phase.

After the MSC-A sends IAM to the MSC-B and receives ACM message which indicate that the called party is free, the MSC-A triggers the CAT service and sends IAM to the CAT server with the called party number including UE-B’s MSISDN.  The CAT server’s address is decided on local policy or UE-B’s MSISDN.
 H.245 negotiation procedure between caller and CAT server

When the MSC-A receives ACM message from CAT Server, it will send ‘connect’ message to caller so that the caller can initiate the H.245 procedure between itself and CAT Server.
After the H.245 negotiation procedure is finished, the video based CAT is play to the caller.
Call forwarding Notification to the MSC-A
If the MSC-B decides to forward the call to the third party, the MSC-B should notify the MSC-A that the call is forwarded. After receiving the call forwarding notification, the MSC-A should release the existing H.245 connection between caller and CAT server. In the same time, the MSC-B begins to forward the call to the third party.

H.245 re-negotiation procedure between caller and real callee’s CAT server
When the MSC-B triggers the call forwarding and receives the Sending Routing Information ACK which includes a specific SS-Code to indicate the CAT from HLR, the MSC-B knows that the forwarded-to called party will provide video CAT during ringing phase.

After the MSC-B sends IAM to the forwarded-to MSC-C and receives ACM message which indicate that the callee party is free, the MSC-B triggers the CAT service.

After the connection between MSC-B and CAT Server is established, the MSC-B sends the CPG message which indicate that the real callee is free to MSC-A. MSC-A then sends facility message to trigger the second H.245 procedure between calling terminal and CAT server through MSC-A and MSC-B.

H.245 release between the caller and CAT Server

When the forwarded-to called party answer the call, the MSC-B releases the connection between itself and CAT Server so that the H.245 connection between caller terminal and CAT server is released. And the calling party initiates the third H.245 procedure with callee.

Call flows
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1-20     As per normal mobile terminating (video) CAT scenario.

21-24   MSC-B forwards the call and sends CPG to MSC-A to notify that the call is forwarded.

27-37   As per normal mobile terminating (video) call scenario.
38-39   MSC-B initiates the connection with CAT server C.
40-41
MSC-B notifies the caller that the called is free and caller triggers the second H.245 procedure with CAT server C.

43-51   When UE-C answers the speech call, MSC B shall release the connection with CAT server by sending Release message. The caller triggers the third H.245 procedure with forwarded-to callee.

8.1.1.3.3 Call Forwarding on NDUB and CFNRc

CAT trigger between MSC-A and CAT server

When the MSC-A receives the Sending Routing Information ACK which includes a specific SS-Code to indicate the CAT from HLR, the MSC-A knows that the called party will provide video CAT during ringing phase.

After the MSC-A sends IAM to the MSC-B and receives  ACM message which indicates that the call is forwarded , the MSC-A should  not trigger the CAT service.

CAT trigger between MSC-B and CAT server
When MSC-B triggers the call forwarding and receives the Sending Routing Information ACK which includes a specific SS-Code to indicate the CAT from HLR, the MSC-B knows that the forward-to termination party will provide video CAT during ringing phase.

After the MSC-B sends IAM to the forwarded-to MSC-C and receives ACM message which indicates that the callee party is free, the MSC-B triggers the CAT service.

After the connection between MSC-B and CAT Server is established, the MSC-B sends the CPG message which indicates that the forwarded-to callee is free to MSC-A. MSC-A then sends alerting and connect message to trigger the H.245 procedure between calling terminal and CAT server through MSC-A and MSC-B.

 H.245 release between the caller and CAT Server
When the real called party answer the call, the MSC-B releases the connection between itself and CAT Server so that the H.245 connection between caller terminal and CAT server is released.
 H.245 re-negotiation procedure between caller and real callee
When the connection between the caller and CAT server is released, the caller setup the second H.245 negotiation procedure between caller and callee.

 If the 2nd H.245 negotiation is finished successfully, the video call between the caller and real callee is established.
 Call flows
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#######################################end of change################################
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