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****Start of Modified Section ****
5
General Circuit Switched Core Network Domain Architecture

…

5.1.1.3
Media Gateway

The media gateway terminates the signalling over the Mc interface from the (G)MSC servers. It also terminates the bearer part of the signalling over the Iu interface and the Nb interface.  

****Next Modified Section ****
6
Call Establishment

…

6.1.1
Forward bearer establishment

Network side bearer establishment

The MSC server shall either select bearer characteristics or requests the MGW to select and provide the bearer characteristics for the network side bearer connection before sending the IAM. In the latter case the MSC server uses the Prepare Bearer procedure to request the MGW to select the bearer characteristics. After the succeeding node has provided a bearer address and a binding reference in the Bearer Information message the MSC server uses the Establish Bearer procedure to request the MGW to establish a bearer towards the destination MGW. The MSC server provides the MGW with the bearer address, the binding reference and the bearer characteristics (bullet 2 in figure 6.2).

****Next Modified Section ****
6.2
Basic Mobile Terminating Call

…

6.2.1.1
GMSC server

Initial addressing 

The GMSC server shall indicate in the IAM that forward bearer establishment is to be used. The GMSC server shall also indicate in the IAM that the Continuity message will follow if either of the following conditions is satisfied before sending the IAM:

1.
The incoming IAM indicated that the Continuity message will follow, but no Continuity message has been received;
2.
The GMSC server selected an MGW, but a notification of successful bearer establishment on the incoming side has not been received from the MGW. 

The GMSC server shall provide the bearer characteristics to the succeeding node in the IAM. If the MGW is selected at an early stage the MGW-id may also be provided in the IAM (bullet 1 in figure 6.6).

...

Confirmation of bearer establishment

If the IAM which was sent to the succeeding node indicated that the Continuity message will follow, the Continuity message shall be sent when both of the following conditions are satisfied:

1.
Either:

a.
The incoming IAM indicated that the Continuity message will follow, and a Continuity message has been received from the preceding node (bullet 8 in figure 6.6), or

b.
The incoming IAM did not indicate that the Continuity message will follow;
2.
Either:

a.
The GMSC server has selected an MGW, and a notification of successful bearer establishment in the incoming side has been received from the MGW (bullet 7 in figure 6.6), or

b.
The GMSC server has not selected an MGW.

...

****Next Modified Section ****
6.2.1.2
MSC server

Call setup 

The MSC server indicates to the UE in the SETUP message that early access bearer assignment is used in order to establish the bearer end-to-end before the UE starts alerting. The MSC server indicates to the UE in SETUP message that early access bearer assignment is used if either of the following conditions is satisfied before sending the SETUP message (bullet 2 in figure 6.6): 

1.
The incoming IAM indicated that the Continuity message will follow, but no Continuity message has been received;
2.
A notification of successful bearer establishment in the network side has not been received from the MGW. 

...

Access bearer assignment

The access bearer assignment may be started when both of the following conditions are satisfied:

1.
Either:
a.
The incoming IAM indicated that the Continuity message will follow, and a Continuity message has been received from the preceding node, or

b.
The incoming IAM did not indicate that the Continuity message will follow;
2.
A notification of successful bearer establishment in the network side has been received from the MGW (bullet 6 in figure 6.6).

...

****Next Modified Section ****
6.2.2
Backward bearer establishment

The basic mobile terminating call shall be established in accordance with 3GPP TS 23.108 [4]. The following paragraphs describe the additional requirements for the bearer independent CS core network. If out-of-band transcoder control is applied for a speech call, it shall be performed in accordance with 3GPP TS 23.153 [3].

6.2.2.1
GMSC server

...

Initial addressing 

The GMSC server shall indicate in the IAM that backward bearer establishment is to be used. The GMSC server shall also indicate in the IAM that the Continuity message will follow if  either of the following conditions is satisfied before sending the IAM: 

1.
The incoming IAM indicated that the Continuity message will follow, but no Continuity message has been received, or
2.
The GMSC server selected an MGW, but a notification of successful bearer establishment on the incoming side has not been received from the MGW.

...

Confirmation of bearer establishment

If the IAM which was sent to the succeeding node indicated that the Continuity message will follow, the Continuity message shall be sent when both of the following conditions are satisfied:

1.
Either:

a.
The incoming IAM indicated that the Continuity message will follow, and a Continuity message has been received from the preceding node, or

b.
The incoming IAM did not indicate that the Continuity message will follow;
2.
Either:

a.
The GMSC server has selected an MGW, and a notification of successful bearer establishment in the incoming side has been received from the MGW (bullet 2 in figure 6.8), or

b.
The GMSC server has not selected an MGW.

...

****Next Modified Section ****
6.2.2.2
MSC server

...

Access bearer assignment

The access bearer assignment may be started when both of the following conditions are satisfied:

1.
Either:

a.
The incoming IAM indicated that the Continuity message will follow, and a Continuity message has been received from the preceding node, or

b.
The incoming IAM did not indicate that the Continuity message will follow;
2.
A notification of successful bearer establishment in the network side has been received from the MGW (bullet 7 in figure 6.8).

...

****Next Modified Section ****
8.1.2
Basic Inter-MSC SRNS Relocation

…

8.1.2.1
MSC-A/MGW-A

Bearer establishment between MGW-A and MGW-B

The handling of the bearer establishment is as described for a Basic Mobile Originating Call, using either forward or backward bearer establishment. For speech calls, the MSC server shall provide the MGW with the speech coding information for the bearer. The differences are that for non-speech calls, the MSC-A server also provides MGW-A with the same PLMN Bearer Capability [4] as was provided at the last access bearer assignment. The MSC-A server also uses the Change Flow Direction procedure to request MGW-A to set the Handover Device to initial state (bullet 3 in figure 8.4/1).

****Next Modified Section ****
8.1.2.2
MSC-B/MGW-B

…

Example

…

Figure 8.4 shows the message sequence example for the Basic Inter-MSC SRNS Relocation. It is assumed that the Handover Device is located in the MGW (MGW-A) selected for the call establishment by the MSC server (MSC-A server) which controls the call and the mobility management. It is also assumed that only one bearer has been established towards RNC-A. In the example the MSC-B server requests MGW-B to seize an RNC-B side bearer. The MSC-B server orders the establishment of the bearer towards RNC-B by sending Relocation Request.  The call is established between MSC-A and MSC-B servers, and the bearer is established between MGW-A and MGW-B. When the relocation is detected in RNC-B the MSC-A server requests to change the flow directions between the terminations within the context in MGW-A. When MSC-A server receives Relocation Complete indication from MSC-B server it orders RNC-A to release the IU. This action causes release of the bearer between RNC-A and MGW-A. Finally MSC-A server requests MGW-A to remove RNC-A side bearer termination.

****Next Modified Section ****
8.1.3
Subsequent Inter-MSC SRNS Relocation back to the Anchor MSC

…

8.1.3.1
MSC-A/MGW-A

…

8.1.3.2
MSC-B/MGW-B

Relocation Complete

When the MSC-B server receives the Relocation Complete message, it requests RNC-A to release the IU. The MSC-B server requests MGW-B to remove the bearer termination towards RNC-A using the Release Termination procedure (bullet 3 in figure 8.6/2).

****Next Modified Section ****
8.2
UMTS to GSM

8.2.1
Intra-MSC UMTS to GSM Handover

…

Figure 8.8 shows the message sequence example for the Intra-MSC UMTS to GSM Handover. 
It is assumed that the Handover Device is located in the MGW selected for the call establishment by the MSC server, which controls the call and the mobility management. It is also assumed that only one bearer has been established towards RNC-A and that MGW-A is capable of handling GSM access.
In the example the MSC server requests seizure of BSC-B side bearer termination with specific flow directions. The MSC server starts handover execution by sending Handover Request towards BSC-B. When the handover is detected in BSC-B the MSC server requests to change the flow directions between the terminations within the context. When MSC server receives Handover Complete indication from BSC-B it orders RNC-A to release the IU. Finally the MSC server requests the MGW to release RNC-A side bearer termination.

****Next Modified Section ****
8.2.2
Basic Inter-MSC UMTS to GSM Handover

…

8.2.2.1
MSC-A/ MGW-A

Bearer establishment between MGW-A and MGW-B. 
The handling of the bearer establishment between MGW-A and MGW-B is as described for a Basic Mobile Originating Call, using either forward or backward bearer establishment. The differences are that for non-speech calls the MSC-A server also provides MGW-A with the same PLMN Bearer Capability [4] as was provided at the last access bearer assignment. For non-speech calls the MSC-A server also provides MGW-A with the GSM Channel coding properties. The MSC-A server also uses the Change Flow Direction procedure to request MGW-A to set the Handover Device to initial state (bullet 3 in figure 8.10/1).

****Next Modified Section ****
8.3.2
Basic Inter-MSC GSM to UMTS Handover

…

8.3.2.1
MSC-A

…

8.3.2.2
MSC-B

Bearer establishment towards RNC-B

When the MSC-B server has selected MGW-B it requests MGW-B to provide a binding reference and a bearer address using the Prepare Bearer procedure. For speech calls, the MSC server shall provide the MGW with the speech coding information for the bearer. The MSC-B server sends the Relocation Request message to the RNC-B containing the bearer address and binding reference (bullet 2 in figure 8.16).

****Next Modified Section ****
10
General (G)MSC server-MGW Procedures

…

10.1
MGW Unavailable

…

2.
The MGW indicates the failure condition to all connected (G)MSC servers
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Figure 10.2 MGW indicates the Failure

****Next Modified Section ****
10.2
MGW Available

The (G)MSC server discovers that the MGW is available when it receives an MGW Communication Up message or an MGW Restoration message. When the (G)MSC server discovers that the MGW is available the following shall occur: 

1.
Signalling recovery

…

2.
MGW restoration indication.

…

3.
The (G)MSC server recognises that the MGW is now functioning correctly, e.g. because there is a reply on periodic sending of Audits.

After this the (G)MSC server can use the MGW. If the corresponding devices of the surrounding network are blocked, unblocked messages are sent to the nodes concerned.

If none of 1,2, and 3 happens the (G)MSC server can initiate the (G)MSC Server Ordered Re-register procedure. 

****Next Modified Section ****
10.3
MGW Recovery

If the MGW recovers from a failure or it has been restarted, it registers to its known (G)MSC servers using the MGW Restoration procedure. The MGW can indicate whether it has restarted with a cold or warm boot. The response sent to the MGW indicates a signalling address to be used by the MGW.
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Figure 10.5 MGW Registration

After the recovery the (G)MSC server can use the MGW. If the corresponding devices of the surrounding network are blocked, unblocked messages are sent to the nodes concerned.

****Next Modified Section ****
10.4
(G)MSC server Recovery

10.4.1
General

If an MGW-unavailable condition is provoked by a failure/recovery action, the (G)MSC server recovery sequence will, from an information flow point of view, look like MGW unavailable and then MGW available. If an MGW-unavailable condition is not provoked, the (G)MSC server recovery sequence will look like MGW available.

After the information flow, the terminations affected by the recovery action are released.

10.4.2
(G)MSC Server Restoration 
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Figure 10.6 (G)MSC server service restoration

After the recovery action is complete the (G)MSC server starts a timer Tw. If recovery indications are not received (MGW Communication Up or MGW Restoration) from the MGW during Tw the (G)MSC Server Restoration is sent. If the (G)MSC server receives a recovery indication, it shall acknowledge the indication before the (G)MSC Server Restoration is sent.

****Next Modified Section ****
10.5
MGW Re-register 

When the (G)MSC requests an MGW to perform a registration (see subclause 10.11), the MGW performs a re-registration to the (G)MSC which is defined in the (G)MSC address. 
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Figure 10-7 Re-registration of an MGW 

****Next Modified Section ****
10.6
MGW Re-registration Ordered by (G)MSC server

If the (G)MSC server knows that communication is possible, but the MGW has not registered, the (G)MSC server can order re-registration of the MGW. 
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Figure 10.8 Re-registration ordered by the (G)MSC server

If the re-registration request is accepted the MGW uses the MGW Register procedure to register with the (G)MSC server.

****Next Modified Section ****
10.7
Removal from Service of a Physical Termination

The MGW indicates the removal from service of a physical termination using the Termination Out-of-Service procedure. In this procedure the MGW indicates which termination is to be removed from service and whether the 'graceful' or 'forced' method will be used. In the graceful method a possible connection is cleared when the corresponding call is disconnected. In the forced method the possible connection is cleared immediately.
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Figure 10.9 Removal from service of a Physical Termination 

The (G)MSC server shall prevent the use of the Termination(s) concerned until the physical termination is restored to service. 

****Next Modified Section ****
10.8
Restoration to Service of a Physical Termination

If the physical termination is restored to service, the MGW shall report it to the (G)MSC server(s) using the Termination Restoration procedure.
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Figure 10.10 Restoration to service of a Physical Termination

The (G)MSC server can use the physical termination when the termination has been restored to service. If the corresponding devices of the surrounding network are blocked, the (G)MSC server sends an unblocked message to each node concerned.

****Next Modified Section ****
10.9
Audit of MGW

10.9.1
Audit of Value

The (G)MSC server may request the MGW to report the current values assigned to distinct objects in the MGW. Objects, which can be addressed, are listed in 3GPP TS 29.232 [6].
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Figure 10.11 Audit Value

****Next Modified Section ****
10.9.2
Audit of Capability

The (G)MSC server may request the MGW to report the capabilities of distinct objects in the MGW. Objects, which can be addressed, are listed in 3GPP TS 29.232 [6].
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Figure 10.12 Audit Capability

****Next Modified Section ****
10.10
MGW Capability Change

The MGW reports a change of capability of distinct objects in the MGW. Objects, which can be addressed, are listed in 3GPP TS 29.232 [6].
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Figure 10.13 Capability Update

The (G)MSC server can use the Audit Value and/or Audit Capability procedures to obtain further information, about the objects whose capabilities have changed.

****Next Modified Section ****
10.11
void





****Next Modified Section ****
10.12
(G)MSC Server Out of service
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Figure 10.15 (G)MSC Server Out of Service

If a (G)MSC server discovers that it wants to go out of service it starts a (G)MSC Server Out of Service procedure. The (G)MSC server can indicate whether it requires the context to be cleared immediately (forced) or cleared as the bearer control protocol clears the bearer (Graceful). Physical terminations are always cleared when the (G)MSC Server Out of Service indication reaches the MGW. 

****Next Modified Section ****
13.4.2
Call Forwarding on mobile subscriber Busy (CFB)

The procedures specified in 3GPP TS 23.082 [12] for the Call Forwarding on Busy supplementary service shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network.

13.4.2.1
Network Determined User Busy (NDUB)

...

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 23.153 [3]. After the possible generation of in-band information has been completed, the MSC server shall indicate in the IAM that the Continuity 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 IAM that the Continuity message will follow from the preceding node if either of the following conditions is satisfied before sending the IAM:

1.
The incoming IAM indicated that the Continuity message will follow, but no Continuity message has been received, or
2.
The incoming side bearer has not been established.

...

Confirmation of bearer establishment

If the outgoing IAM indicated that the Continuity message will follow, the Continuity message is sent when both of the following conditions are satisfied:

1.
Either:

a.
The incoming IAM indicated that the Continuity message will follow, and a Continuity message has been received, or

b.
The incoming IAM did not indicate that the Continuity message will follow;
2.
Either:

a.
The MSC server has selected an MGW, and a notification indicating successful completion of the incoming side bearer set-up has been received from the MGW using the Bearer Established procedure, or
b.
The GMSC server has not selected an MGW.
****Next Modified Section ****
13.4.2.2
User Determined User Busy (UDUB)

...

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 TS 23.153 [3]. After the possible generation of in-band information has been completed, the MSC server shall indicate in the IAM that the Continuity 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 IAM that the Continuity message will follow from the preceding node if either of the following conditions is satisfied before sending the IAM:

1.
The incoming IAM indicated that the Continuity message will follow, but no Continuity message has been received, or
2.
The incoming side bearer has not been established.

...

Confirmation of bearer establishment

If the outgoing IAM indicated that the Continuity message will follow, the Continuity message is sent when both of the following conditions are satisfied:

1.
If the outgoing IAM indicated that the Continuity message will follow, and a Continuity message shall be received.

2.
If the MSC server selected an MGW, and a notification indicating successful completion of the incoming side bearer set-up shall be received from the MGW using the Bearer Established procedure.

...

****Next Modified Section ****
13.4.4
Call Forwarding on mobile subscriber Not Reachable (CFNRc)

...

13.4.4.2
Rerouting by VLR

...

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 23.153 [3]. After the possible generation of in-band information has been completed, the MSC server shall indicate in the IAM that the Continuity 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 IAM that the Continuity message will follow from the preceding node, if either of the following conditions is satisfied before sending the IAM:

1.
The incoming IAM indicated that the Continuity message will follow, but no Continuity message has been received, or
2.
The incoming side bearer has not been established.

…

Confirmation of bearer establishment

If the outgoing IAM indicated that a Continuity message will follow, the Continuity message shall be sent when both of the following conditions are satisfied:

1.
Either:

a.
The incoming IAM indicated that the Continuity message will follow, and a Continuity message has been received, or
b.
The incoming IAM did not indicate that the Continuity message will follow;
2.
Either:

a.
The MSC server has selected an MGW, and a notification indicating successful completion of the incoming side bearer set-up has been received from the MGW using the Bearer Established procedure, or

b.
The MSC server has not selected an MGW.

****Next Modified Section ****
13.5
Call Waiting (CW)

…

Acceptance of waiting call

If the mobile subscriber decides to accept the waiting call, it handles (according to 3GPP TS 23.082 [12]) the existing call as described in subclause 13.5 (i.e. it either puts the call on hold or the call is released). When the MSC server receives the connect indication from subscriber A, it modifies the existing access side bearer if required. If the existing access side bearer needs to be modified, either the existing bearer termination is modified using the Modify Bearer Characteristics procedure or a new access side bearer termination is created.  In both cases, the MSC server shall initiate the access bearer modification using either the existing bearer address and binding reference or the new bearer address and binding reference. Finally, the MSC server shall connect the access side bearer termination to the previously created bearer termination of the remote party in the waiting call and modify the waiting call’s bearer termination so that it is both-way through-connected.

If a different MGW is selected for the incoming call, then a bearer from the new MGW (MGW2) shall be connected towards the old MGW (MGW1) before offering the call to the subscriber A. 

If out-of-band transcoder control is applied for the waiting speech call, it shall be performed in accordance with 3GPP TS 23.153[3].

****Next Modified Section ****
13.7
Multiparty (MPTY)

…

Example 2

…

For the purposes of the information flow diagrams it is assumed that there are only two remote parties. Party A is the subscriber controlling the Multi Party service (served mobile subscriber). Party B is the held party and party C is the active party.

It is assumed that the Multi Party bridge is located in the MGW and an active context that has been selected for the served mobile subscriber.

The figure 13.22 below shows the message sequence example for the beginning of multi party call. When the served mobile subscriber invokes a Multi Party service the MSC server requests the MGW to move the bearer termination for the held party into the active context. The held party is informed about the retrieval of the held call, and both remote parties are informed about the multi party call establishment.

****Next Modified Section ****
14.3.2
Barring of Incoming Calls

...

In-band information may be provided to the calling subscriber only when both of the following conditions are satisfied:

1.
Either:

a.
The incoming IAM indicated that the Continuity message will follow, and a Continuity message has been received, or

b.
The incoming IAM did not indicate that the Continuity message will follow;
2.
Notification indicating successful completion of the incoming side bearer set-up has been received from the MGW using the Bearer Established procedure.

...

****Next Modified Section ****
14.6
Providing tones or announcements 
It shall be assumed that the MGW selected for the call has the capabilities to provide announcements/tones.

Preconditions when providing in-band information to the calling subscriber

For a mobile terminating/forwarded call, announcements/tones may be provided to the calling subscriber only when both of the following conditions are satisfied:

1.
Either:

a.
The incoming IAM indicated that the Continuity message will follow, and a Continuity message has been received, or

b.
The incoming IAM did not indicate that the Continuity message will follow;
2.
Notification indicating successful completion of the incoming side bearer set-up has been received from the MGW using the Bearer Established procedure.

If mobile originating call, the traffic channel assignment shall be completed before providing the in-band information to the calling subscriber.

...

****Next Modified Section ****
16
Messages/Procedures and their contents

…

16.1
Messages between (G)MSC servers

…

16.2
Procedures between (G)MSC server and MGW

16.2.31
(G)MSC Server Ordered Re-register

This procedure is used by the (G)MSC server to request the MGW to register itself. 

Table 16.32: Procedures between (G)MSC server and MGW: (G)MSC server ordered Re-register

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	(G)MSC Server Ordered Re-register
	(G)MSC-S
	Context
	M
	This information element indicates the context for the command.

	
	
	Bearer Termination
	M
	This information element indicates the bearer termination(s) for the command.

	
	
	Reason
	M
	This information element indicates the reason for the service change.

	
	
	(G)MSC-S Address
	O
	This information element indicates the (G)MSC server signalling address.

	(G)MSC Server Ordered Re-register Ack
	MGW
	Context
	M
	This information element indicates the context where the command was executed.

	
	
	Bearer Termination
	M
	This information element indicates the bearer termination where the command was executed.


****Next Modified Section ****
16.2.32
(G)MSC Server Restoration

This procedure is used to indicate the (G)MSC server failure or recovery. 

Table 16.33: Procedures between (G)MSC server and MGW: (G)MSC server restoration

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	(G)MSC Server Restoration
	(G)MSC-S
	Context
	M
	This information element indicates the context for the command.

	
	
	Bearer Termination
	M
	This information element indicates the bearer termination(s) for the command.

	
	
	Reason
	M
	This information element indicates the reason for the service change.

	
	
	Method
	M
	This information element indicates the method for service change.

	(G)MSC Server Restoration Ack
	MGW
	Context
	M
	This information element indicates the context where the command was executed.

	
	
	Bearer Termination
	M
	This information element indicates the bearer termination where the command was executed.


****Next Modified Section ****
16.2.33
(G)MSC Server Out of Service

This procedure is used to indicate that (G)MSC server has gone out of service. 

Table 16.34: Procedures between (G)MSC server and MGW: (G)MSC Server Out of Service

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	(G)MSC Server Out of Service
	(G)MSC-S
	Context
	M
	This information element indicates the context for the command.

	
	
	Bearer Termination
	M
	This information element indicates the bearer termination(s) for the command.

	
	
	Reason
	M
	This information element indicates the reason for the service change.

	
	
	Method
	M
	This information element indicates the method for service change.

	(G)MSC Server Out of Service Ack
	MGW
	Context
	M
	This information element indicates the context where the command was executed.

	
	
	Bearer Termination
	M
	This information element indicates the bearer termination where the command was executed.


****End of Modified Sections ****
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