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Introduction 

This contribution proposes the addition of text to the stage 2 procedures to clarify the additional requirements, to those specified in TS 23.082, as a result of supporting SIP-I on the Nc interface.
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13.4
Call Forwarding Services
13.4.1
Call Forwarding Unconditional (CFU)

The procedures specified in 3GPP TS 23.082 [xx] for the Call Forwarding Unconditional supplementary service shall be followed. The following clauses describe the additional requirements for the SIP-I based CS core network.

13.4.1.a
MGW selection

The MGW selection shall take place prior to the sending of the INVITE request.

13.4.1.b Incoming side bearer establishment

The incoming side bearer establishment is handled as described in clause 6.2.1.2.4 of this specification.

13.4.1.c
Notification to the Calling Subscriber

If the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call forwarding, a notification is sent to the calling party. If the notification is implemented using intermediate tones or announcements the GMSC server requests the MGW to play an announcement/tone to the calling party, as described in 3GPP TS 23.205 [7], before establishing the call to the forwarded-to subscriber.

13.4.1.d
Initial addressing
If the incoming call is to be forwarded without being offered to the served mobile subscriber the call towards the forwarded-to subscriber is established as for a basic call. If out-of-band transcoder control is applied for a speech call, it shall be performed in accordance with procedures specified in 3GPP TS 29.231[4]. After the possible generation of in-band information has been completed the initial addressing towards the forwarded-to subscriber is performed as described for the mobile originated call.
13.4.1.e
Establishment of bearer towards the forwarded-to subscriber

The bearer establishment towards the forwarded-to subscriber is performed as described for the mobile originating call, network side bearer establishment in clause 6.1.1.4. The GMSC server also requests the MGW to both-way through-connect the bearer.

13.4.1.f
Confirmation of bearer establishment

The confirmation of the bearer establishment is handled as described for the basic mobile terminating call in clause 6.1.1.8.

13.4.1.g
Failure handling in GMSC server

Editor's Note:  The Failure handling in MSC server is FFS.
13.4.1.i
Example

Figure 13.a shows the network model for call forwarding unconditional. The "squared" line represents the call control signalling. The "dotted" line represents the bearer control signalling and the bearer. The GMSC server seizes one context with two bearer terminations in the MGW. The bearer termination TA is used for the bearer towards the preceding MGW (calling subscriber) and the bearer termination TC is used for the bearer towards the succeeding MGW (forwarded-to subscriber).
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Figure 13.a: CFU (Network model)

Figure 13.b shows the message sequence example for the call forwarding unconditional with a possible notification to the calling party using an announcement. In the example the GMSC server optionally requests the MGW to play an announcement and to notify it of the announcement completion, after the bearer to the incoming side has been established. When the possible announcement has completed the GMSC server requests the establishment of the call and the bearer towards the forward-to subscriber.
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Figure 13.b: CFU (Message Sequence Chart)

13.4.2
 Call Forwarding on mobile subscriber Busy (CFB)
The procedures specified in 3GPP TS 23.082 [xx] for the Call Forwarding on Busy supplementary service shall be followed. The following clauses describe the additional requirements for the bearer independent CS core network.

13.4.2.1
Network Determined User Busy (NDUB)

If the mobile is Network Determined User Busy, the incoming call for the specified basic service(s) shall be forwarded without being offered to the served mobile subscriber.

13.4.2.1.a
MGW selection

The MGW selection shall take place prior to the sending of the INVITE request.

NOTE: As an implementation option, if there is no need for the MSC server to manipulate the bearer, the MSC server may only perform call control signalling without any associated MGW. In that case the bearer related information shall be provided transparently through the MSC server.

13.4.2.1.b
Incoming side bearer establishment

The incoming side bearer establishment is handled in the MSC server as described for the basic mobile terminating call. The incoming side bearer establishment can take place either before or after the detection of NDUB condition.

13.4.2.1.c
Notification to the calling subscriber

If the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call forwarding, a notification is sent to the calling party. If the notification is implemented using intermediate tones or announcements the MSC server requests the MGW to play an announcement/tone to the calling party, as described in 3GPP TS 23.205 [7], before establishing the call to the forwarded-to subscriber. 

13.4.2.1.d
Initial addressing

The call towards the forwarded-to subscriber is established as for basic call. If out-of-band transcoder control is applied for a speech call, it shall be performed in accordance with 3GPP TS 29.231 [4]. After the possible generation of in-band information has been completed, the MSC server shall indicate that the local precondition has not been met, in order to withhold the call completion until the establishment of the bearer is complete.

The MSC server shall indicate that local preconditions have not been met if:

1.
The incoming INVITE indicated that the remote preconditions had not been met and no UPDATE message indicating otherwise had since been received.

13.4.2.1.e
Establishment of bearer towards the forwarded-to subscriber

The bearer establishment towards the forwarded-to subscriber is performed as described for mobile originating call, network side bearer establishment. The MSC server also requests the MGW to both-way through-connect the bearer.

13.4.2.1.f
Confirmation of bearer establishment

The confirmation of the bearer establishment is handled as described for the basic mobile terminating call in clause 6.1.1.8.

13.4.2.1.g
Failure handling in MSC server
Editor's Note:  The Failure handling in MSC server is FFS.
13.4.2.1.7
Example

Figure 13.c shows the network model for call forwarding busy (network determined user busy). The "squared" line represents the call control signalling. The "dotted" line represents the bearer control signalling and the bearer. The MSC server seizes one context with two bearer terminations in the MGW. The bearer termination TA is used for the bearer towards the preceding MGW (calling subscriber) and the bearer termination TC is used for the bearer towards the succeeding MGW (forwarded-to subscriber).
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Figure 13.c: CFB; NDUB (Network model)

Figure 13.d shows the message sequence example for the call forwarding busy (network determined user busy) using a possible announcement. In the example the MSC server optionally requests the MGW to play an announcement and to notify the announcement completion, after the bearer to the incoming side has been established. When the possible announcement has been completed the MSC server requests the establishment of the call towards the forward-to subscriber.
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Figure 13.d: NDUB (Message Sequence Chart)
13.4.2.2
User Determined User Busy (UDUB)

13.4.2.2.a
MGW selection

The MGW selected for the mobile terminating call is used, if already selected by the mobile terminating call procedures.

The MGW selection shall take place prior to the sending of the INVITE request.

NOTE:
As an implementation option, if there is no need for the MSC server to manipulate the bearer, the MSC server may only perform call control signalling without any associated MGW. In that case the bearer related information shall be provided transparently through the MSC server.

13.4.2.2.b
Incoming side bearer establishment

For bearer establishment, the sending of bearer information is handled in the MSC server as described for the basic mobile terminating call. The incoming side bearer establishment can take place either before or after the detection of UDUB condition.

13.4.2.2.c
IU/A-interface release

If the mobile is not Network Determined User Busy (NDUB as defined in GSM TS 02.01) the incoming call is offered (as a normal or waiting call) to the served mobile subscriber. If the mobile indicating "User Busy" subsequently releases the call, the call towards the served mobile subscriber is released as described in the clause for call clearing. 

NOTE:
The MSC server orders the MGW to remove the bearer termination towards the served mobile subscriber only in the case where the radio resources had already been allocated in the MGW (bullet 1 in figure 13.f).
13.4.2.2.d
Notification to the Calling Subscriber

If the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call forwarding, a notification is sent to the calling party. If the notification is implemented using intermediate tones or announcements the MSC server requests the MGW to play an announcement/tone to the calling party before establishing the call to the forwarded-to subscriber. 

13.4.2.2.e
Initial addressing

The call towards the forwarded-to subscriber is established as basic call. If out-of-band transcoder control is applied for a speech call, it shall be performed in accordance with 3GPP TS29.231 [4]. After the possible generation of in-band information has been completed, the MSC server shall indicate that local preconditions haven’t been met in order to withhold the call completion until the establishment of the bearer is complete.

The MSC server shall indicate that preconditions have not been met if the following condition is satisfied before sending the INVITE:

1.
The incoming INVITE indicated that the remote preconditions had not been met and no UPDATE message indicating otherwise had since been received.

13.4.2.2.f
Establishment of bearer towards the forwarded-to subscriber

The bearer establishment towards the forwarded-to subscriber is performed as described for the mobile originating call, network side bearer establishment. The MSC server also requests the MGW to both-way through-connect the bearer.

13.4.2.2.g
Confirmation of bearer establishment

If the outgoing INVITE indicated that local preconditions are yet to be met, the UPDATE message indicating that the pre-conditions have now been satisfied will be sent when the following conditions are satisfied:

1.
Either:

a.
The incoming INVITE indicated that the remote preconditions were yet to be satisfied, and an UPDATE message indicating that these preconditions have been met has been received
b.
The incoming INVITE did not indicate that there were unmet remote preconditions;

2.
Either:

a.
The MSC server has selected a MGW, and a notification of successful bearer establishment in the incoming side has been received from the MGW or

b.
MGW selection is not required for this call.

13.4.2.2.h
Failure handling in MSC server

Editor's Note:  The Failure handling in MSC server is FFS.
13.4.2.1.i
Example

Figure 13.7 shows the network model for call forwarding busy (user determined user busy). The "squared" line represents the call control signalling. The "dotted" line represents the bearer control signalling and the bearer. Note that for a TDM access case there is no separation of call and bearer signalling. The MSC server replaces the bearer termination for the served mobile subscriber (TB) with the bearer termination for the forwarded-to subscriber (TC) in an existing context in the MGW. The bearer termination TA is used for the bearer towards the preceding MGW (calling subscriber).
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Figure 13.e: CFB; UDUB (Network model)

Figure 13.f shows the message sequence example for the call forwarding busy (user determined user busy) with a possible notification to the calling party using an announcement. In the example, after the call and the bearer towards the access have been released the MSC server requests the MGW to remove the bearer termination for the served mobile subscriber, optionally requests the MGW to play an announcement and to notify the announcement completion. After the possible announcement has been completed the MSC server requests the establishment of the call towards the forward-to subscriber.
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Figure 13.f: UDUB (Message Sequence Chart)
13.4.3 Call Forwarding on No Reply (CFNRy)

The procedures specified in 3GPP TS 23.082 [xx] for the Call Forwarding on No Reply supplementary service shall be followed. The following clauses describe the additional requirements for the bearer independent CS core network.

13.4.3.a
MGW selection and incoming side bearer establishment

The MGW selected for the mobile terminating call is used. The incoming side bearer has already been established by the mobile terminating call procedures.

13.4.6.b
IU/A-interface release

If the call is not answered within the period defined by the no reply condition timer the call towards the served mobile subscriber will be released as described in the clause for call clearing.
13.4.6.c
Notification to the Calling Subscriber

If the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call forwarding, a notification is sent to the calling party. If the notification is implemented using intermediate tones or announcements the MSC server requests the MGW to play an announcement/tone to the calling party, as described in this specification, before establishing the call to the forwarded-to subscriber. 

13.4.6.d
Initial addressing

The call towards the forwarded-to subscriber is established as a basic call. If out-of-band transcoder control is applied for a speech call, it shall be performed in accordance with 3GPP TS 29.231 [4]. After the possible generation of in-band information has been completed, the MSC server shall not include any preconditions in the INVITE message because the incoming side bearer has already been established.

13.4.6.e
Establishment of bearer towards the forwarded-to subscriber

The bearer establishment towards the forwarded-to subscriber is performed as described for the mobile originating call, network side bearer establishment. The MSC server also requests the MGW to both-way through-connect the bearer.

13.4.6.f
Failure handling in MSC server

Editor's Note:  The Failure handling in MSC server is FFS.
13.4.6.g
Example

Figure 13.g shows the network model for call forwarding no reply. The "squared" line represents the call control signalling. The "dotted" line represents the bearer control signalling and the bearer. Note that for a TDM access case there is no separation of call and bearer control signalling. The MSC server replaces the bearer termination for the served mobile subscriber (TB) with the bearer termination for the forwarded-to subscriber (TC) in an existing context in the MGW. The bearer termination TA is used for the bearer towards the preceding MGW (calling subscriber).
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Figure 13.g: CFNRy (Network model)

Figure 13.h shows the message sequence example for the call forwarding on no reply with a possible announcement. In the example, after the call and the bearer towards the access have been released the MSC server requests the MGW to remove the bearer termination for the served mobile subscriber, and optionally requests the MGW to play an announcement and to notify the announcement completion. When the possible announcement has been completed the MSC server requests the establishment of the call towards the forward-to subscriber.
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Figure 13.h: CFNRy (Message Sequence Chart)
13.4.4 Call Forwarding on mobile subscriber Not Reachable (CFNRc)

The procedures specified in 3GPP TS 23.082 [xx] for the Call Forwarding on Not Reachable supplementary service shall be followed. The following clauses describe the additional requirements for the bearer independent CS core network.

13.4.4.a
Rerouting by HLR

The same handling as for Call Forwarding Unconditional applies.

13.4.4.b
Rerouting by VLR

If the mobile is not reachable the incoming call for the specified basic service(s) will be forwarded without being offered to the served mobile subscriber.

13.4.4.c
MGW selection

 If in-band information is to be provided to the calling subscriber the MSC server shall select the MGW before providing the in-band information. 

NOTE:
As an implementation option, if in-band information is not to be provided to the calling subscriber the MSC server may either perform call control without any associated MGW, or reserve resources from an MGW and request bearer establishment through that MGW. In the latter case the MSC server selects an MGW for the bearer either before sending the INVITE. 

13.4.4.d
Incoming side bearer establishment

The incoming side bearer establishment is handled in the MSC server as described for the mobile terminating call. The incoming side bearer establishment can take place either before or after the detection of the not reachable condition.

13.4.4.e
Notification to the calling subscriber

If the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call forwarding, a notification is sent to the calling party. If the notification is implemented using intermediate tones or announcements the MSC server requests the MGW to play an announcement/tone to the calling party, as described in this specification, before establishing the call towards the forwarded-to party. 

13.4.4.f
Initial addressing

The call towards the forwarded-to subscriber is established as a basic call. If out-of-band transcoder control is applied for a speech call, it shall be performed in accordance with 3GPP TS 29.231 [4]. After the possible generation of in-band information has been completed, the MSC server shall indicate in the INVITE that an UPDATE message will follow from the preceding node in order to withhold the call completion until the establishment of the bearer is complete.

The MSC server shall indicate in the INVITE that an UPDATE message will follow from the preceding node, if either of the following conditions is satisfied before sending the IAM:

1.
The incoming INVITE indicated that remote preconditions are yet to be met, and no UDPDATE message with new SDP has been received, or

2.
The incoming side bearer has not been established.

13.4.4.g
Establishment of bearer towards the forwarded-to subscriber

The bearer establishment towards the forwarded-to subscriber is performed as described for mobile originating call, network side bearer establishment. The MSC server also requests the MGW to both-way through-connect the bearer.

13.4.4.h
Confirmation of bearer establishment

If the outgoing INVITE indicated that local preconditions are yet to be met, the UPDATE message indicating that the pre-conditions have now been satisfied will be sent when the following conditions are satisfied:

1.
Either:

a.
The incoming INVITE indicated that the remote preconditions were yet to be satisfied, and an UPDATE message indicating that these preconditions have been met 

b.
The incoming INVITE did not indicate that there were unsatisfied remote preconditions;

2.
Either:

a.
The MSC server has selected an MGW, and a notification of successful bearer establishment in the incoming side has been received from the MGW or

b.
MGW selection is not required for this call.

13.4.4.i
Failure handling in MSC server

Editor's Note:  The Failure handling in MSC server is FFS.
13.4.4.j
Example

Figure 13.i shows the network model for call forwarding on not reachable. The "squared" line represents the call control signalling. The "dotted" line represents the bearer control signalling and the bearer. The MSC server seizes one context with two bearer terminations in the MGW. The bearer termination TA is used for the bearer towards the preceding MGW (calling subscriber) and the bearer termination TC is used for the bearer towards the succeeding MGW (forwarded-to subscriber).
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Figure 13.i : CFNRc; Rerouting by VLR (Network model)

Figure 13.j shows the message sequence example for the call forwarding on not reachable with a possible announcement. In the example the MSC server optionally requests the MGW to play an announcement and to notify the announcement completion, after the bearer to the incoming side has been established. When the possible announcement has been completed the MSC server requests the establishment of the call towards the forward-to subscriber.
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Figure 13.j: CFNRc (Re-routing by VLR) (Message Sequence Chart)
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