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*****  START OF FIRST CHANGED SECTION *****

4.2
Bearer-Independent Call Control

The protocol used on the Nc interface shall be a call control protocol supporting IP and ATM transports in a bearer‑independent manner for the ISDN service set, allowing the physical separation of the call control entities from the bearer control entities.

An exception to this bearer independence concept is if Iu interface is on IP and the IP addresses are to be exchanged via call control plane signalling (known by the MSC due to configuration data). In this case the specific handling is described separately.

Another exception to the bearer independence concept is the case of A interface user plane over IP (AoIP). In that case the IP addresses/UDP port numbers are to be exchanged via call control plane signalling. Specific handling is also described separately for this case.






*****  END OF FIRST CHANGED SECTION *****

*****  START OF SECOND CHANGED SECTION *****
6.1.4
Forward bearer establishment with Trace Session Activation

The mobile originating call shall be established in accordance with 3GPP TS 23.108 [17]. The following clause describe the additional requirement for the bearer independent CS core network if a trace session is activated from a MSC Server to a MGW. 

6.1.4.1

Trace activation
When a Trace Session is activated in the MSC Server and the trace control and configuration parameters requires Trace Session activation to the MGW, the MSC Server activates the Trace Session to the MGW by using the trace activation procedure.
6.1.4.2
Example

Figure 6.1.4.1 shows the network model for the mobile originating call. The "squared" line represents the call control signalling. The "dotted" line represents the bearer control signalling (not applicable in A/Gb mode for the A-interface) and the bearer. The MSC server seizes one context with two bearer terminations in the MGW. The bearer termination T1 is used for the bearer towards the RNC/BSC and the bearer termination T2 is used for the bearer towards the succeeding MGW.
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Figure 6.1.4.1: Basic Mobile Originating Call, Forward Bearer Establishment with Trace Session Activation (network model)

Figure 6.1.4.2 shows the message sequence chart example for the mobile originating call. In the example the MSC server activates the Trace Session to MGW when it request the creation of the incoming and outgoing termination with ADD request. MGW sends the Trace Session Activation result with NOTIFY request to MSC Server.
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Figure 6.1.4.2/1: Basic Mobile Originating Call, Forward Bearer Establishment with Trace Session Activation
(message sequence chart)
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Figure 6.1.4.2/2: Basic Mobile Originating Call, Forward Bearer Establishment with Trace Session Activation
(message sequence chart continue)

6.1.x
Originating Call Establishment for A interface over IP

If AoIP is supported by the MSC server, the Core Network side procedures described in 6.1.1 or 6.1.2 shall apply. For the access side termination, the exchange of IP addresses and UDP port numbers via call control procedures is described in this clause.
Before the MSC server sends the Assignment Request to the BSC, the MSC server requests the MGW to reserve an RTP bearer termination using the Reserve RTP Connection Point procedure. The MSC server requests the MGW to reserve an IP Address and UDP Port.The MGW reserves the RTP termination and indicates the IP address and UDP port number to the MSC server. MSC server then requests access bearer assignment using the provided IP address and UDP Port. When MSC server receives the BSSMAP ASSIGNMENT COMPLETE  message, it shall send the BSC IP address and UDP Port to the MGW Access bearer termination using the Configure RTP Connection Point procedure.
Editor's Note: It is FFS if a specific AoIP termination identifier is needed by the MGW.
The sequence is shown in figure 6.1.x.1.
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Figure 6.1.x.1: Originating Call Establishment for AoIP






*****  END OF SECOND CHANGED SECTION *****

*****  START OF THIRD CHANGED SECTION *****
6.2.3
Terminating Call Establishment For Iu Interface on IP

If IuCS on IP is supported by the MSC server, the Core Network side procedures described in 6.2.1 or 6.2.2 shall apply. For the access bearer termination, the exchange of IP addresses via call control procedures is described in this clause. 
Before the MSC server starts the access bearer assignment, the MSC server requests the MGW to prepare for the access bearer using the Prepare_IP_Transport procedure. The MSC server requests the MGW to provide an IP Transport Address and UDP Port and provides the MGW with the bearer characteristics. For speech calls, the MSC server shall provide the MGW with the speech coding information and conditionally GTT related information in accordance with 3GPP TS 23.226 [28]. For a non-speech call the MSC server also provides the MGW with a PLMN Bearer Capability [4]. After the MGW has replied with the IP address and UDP Port the MSC server requests access bearer assignment using the provided IP address and UDP Port in accordance with 3GPP TS 25.413 [26]. The IP addresses and UDP Ports of the MGW and the RNC are exchanged via the RANAP procedures. If the bearer transport is IP and IuUP mode is Transparent, when the MSC receives the RANAP RAB assignment response it shall send the RNC IP address and UDP Port to the MGW Access bearer termination using the Modify_IP_Transport_Address procedure. 

If the bearer transport is IP and IuUP mode is Support, the MGW shall use the source IP address and UDP Port of the IuUP Init packet received from the radio access network as the destination address for subsequent downlink packets.

The sequence is shown in figure 6.2.3/1.
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Figure 6.2.3/1 Terminating Call Establishment For Iu Interface on IP

6.2.y
Terminating Call Establishment For A Interface over IP

If AoIP is supported by the MSC server, the Core Network side procedures described in 6.2.1 or 6.2.2 shall apply. For the access side termination, the exchange of IP addresses via call control procedures is described in this clause.
Before the MSC server sends the Assignment Request to the BSC, the MSC server requests the MGW to reserve an RTP bearer termination using the Reserve RTP Connection Point procedure. The MSC server requests the MGW to reserve an IP Address and UDP Port. The MGW reserves the AoIP termination and indicates the IP address and UDP port number to the MSC server. MSC server then requests access bearer assignment using the provided IP address and UDP Port. When MSC server receives the BSSMAP ASSIGNMENT COMPLETE  message, it shall send the BSC IP address and UDP Port to the MGW Access bearer termination using the Configure RTP Connection Point procedure.
Editor's Note: It is FFS if a specific AoIP termination identifier is needed by the MGW.

The sequence is shown in figure 6.2.y/1.
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For preceding signalling sequences see Figures 6.6/1 or 6.8/1
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For succeding signalling sequences see Figures 6.6/1 or 6.8/1

 


Figure 6.2.y/1 Terminating Call Establishment For AoIP 
7
Call Clearing

NOTE:
All message sequence charts in this clause are examples. All valid call establishment message sequences can be derived from the example message sequences and associated message pre-conditions.
Editor’s note: 
AoIP impact on call clearing is FFS.






*****  END OF THIRD CHANGED SECTION *****

*****  START OF FOURTH CHANGED SECTION *****
8
Handover/Relocation

NOTE:
All message sequence charts in this clause are examples. All valid handover/relocation message sequences can be derived from the example message sequences and associated message pre-conditions.

Editor’s note: 
Update of this section due to AoIP is FFS.
8.1
UMTS to UMTS

In the context of the following clauses, the terms RNS or RNC refer also to a GERAN BSS or BSC (respectively) when serving an UE in Iu mode.







*****  END OF FOURTH CHANGED SECTION *****

*****  START OF FIFTH CHANGED SECTION *****
9
Compatibility Issues

A Release 4 (or later) node, according to 3GPP TS 23.205, is backward compatible with a Release 99 (or earlier) node.

9.1
Interworking with GERAN (A i/f)

Editor’s note: 
Update of this section due to AoIP is FFS.
The A-interface signalling terminates in the MSC server and the user plane terminates in the MGW. In the A-interface the only supported user plane is a TDM circuit. The MSC server uses the Mc interface to remotely control the TDM circuits in the MGW. Only one MSC server may control the TDM circuits connected to one GERAN node.

For each TDM circuit a physical termination is provisioned in the MGW. The TDM circuit is identified by the termination Id in the Mc interface. Since TDM circuits are also grouped together, the physical termination Ids are structured in accordance with the grouping of TDM circuits. The MSC server also knows the termination Ids and the grouping of termination Ids. The physical termination exists as long as the TDM circuit(s) exists in the MGW.

Figure 9.1 shows the network model for the A-interface. The "squared" line represents the call control signalling and the "dotted" line represents the TDM circuits. The terminations T1-Tn represent the TDM circuits in the MGW. The MSC server has a mapping table between circuits CIC1-CICn and the terminations T1-Tn.
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Figure 9.1 TDM circuits used for A-interface (network model)

For call-independent transactions the general (G)MSC server-MGW procedures, as described in clause 10, apply to the physical terminations in the same way as to any other terminations.

For call related transactions the handling as described in the clauses 6, 7 and 8 apply to physical terminations in the same way as any other terminations. All call related procedures, except Prepare Bearer, Establish Bearer, Release Bearer and Tunnel Information Up/Down, as described in clause 16, apply to the physical terminations in the same way as any other terminations.

For intra-MSC handover, the target A-interface is handled as described in clause 8. If the target A-interface user plane terminates in a different MGW from the MGW that terminates the serving A-interface user plane, a bearer has to be established between the two MGWs using Prepare Bearer and Establish Bearer procedures. Because the same MSC server controls both MGWs, no external call control signalling is involved.

It is important to note that the separation between payload and control remains the same before and after interaction with services in the 3G BICSCN.







*****  END OF FIFTH CHANGED SECTION *****

*****  START OF SIXTH CHANGED SECTION *****
13
Interactions with Other Services

NOTE 1:
All message sequence charts in this clause are informative examples.

NOTE 2:
The continuity indication in the IAM is not used to indicate that a continuity check will be performed on the current leg of the call, but it is used to indicate that a Continuity message can be expected as a result of a continuity check on a preceding ISUP circuit, or establishment of a preceding bearer connection.

Editor’s note: 
AoIP impact on this section is FFS.
13.1
Enhanced Multi-Level Precedence and Pre-emption service (eMLPP)

No impact.







*****  END OF SIXTH CHANGED SECTION *****

*****  START OF SEVENTH CHANGED SECTION *****
16.2.61
Inactivity timeout indication

This procedure is used by MGW to report indication of inactivity timeout to MGC.

Table 16.2.61/1: Procedures between (G)MSC server and MGW: Inactivity timeout indication

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Inactivity timeout indication
	MGW
	Context
	M
	This information element indicates the context for the command.

	
	
	ROOT Termination
	M
	This information element indicates that root termination is where the inactivity timeout mechanism was activated.

	
	
	Inactivity Timeout
	M
	Inactivity timeout event as defined in 3GPP TS 29.232 [6].

	Inactivity timeout indication Ack
	(G)MSC-S
	Context
	M
	This information element indicates the context where the command was executed.

	
	
	ROOT Termination
	M
	This information element indicates that root termination is where the command was executed.


16.2.xy
Reserve RTP Connection Point
This procedure is used to reserve an RTP bearer termination for AoIP user plane.
Table 16.2.xy.1: Reserve RTP Connection Point

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Reserve RTP Connection Point


	(G)MSC-Server
	Context/Context Request
	M
	This information element indicates the existing context or requests a new context for the bearer termination.

	
	
	Termination Request
	M
	This information element requests a new termination for the bearer to be established.

	
	
	Local IP Resources
	M
	This information element indicates the resource(s) (e.g. codec, auxiliary payload types) for which the MGW shall be prepared to receive user data, 

	
	
	ReserveValue
	C
	This information element indicates if multiple local resources are to be reserved.
This information element shall be included if a speech codec and auxiliary payload types are required.

	
	
	Local Connection Address Request
	M
	This information element requests an IP address and port number on the MGW that the remote end can send user plane data to.

	
	
	Notify termination heartbeat
	M
	This information element requests termination heartbeat indications.

	
	
	Notify Released Bearer
	O
	This information element requests a notification of a released bearer.

	
	
	IP Realm Identifier
	O
	This information element indicates the IP realm of the IP termination.

	
	
	Cellular Text telephony modem
	C
	This information element indicates the need of CTM function. 

	
	
	Number of desired listener context  terminations
	O
	This information element indicates the number of desired terminations for a listener context in a VGCS or VBS call. It should be included in the first ADD request which establishes a Listener context.

	
	
	Circuit Switched Data
	C
	This information element indicates the PLMN bearer capabilities and when applicable GSM channel coding. This information element shall be included according to 3GPP TS 29.007 [37] and 3GPP TS 29.232 [6] for a non-speech / non SCUDIF multimedia call (see 3GPP TS 23.172 [20]) by the MSC server, or by the anchor-MSC in case of inter-MSC handover, for an anchor MGW network termination.

	Reserve RTP Connection Point Ack
	MGW
	Context
	M
	This information element indicates the context where the command was executed.

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

	
	
	Local IP Resources
	M
	This information element indicates the resources that the MGW has reserved to receive the user plane data from the remote peer.

	
	
	Local Connection Address
	M
	This information element indicates the IP address and port on the MGW that shall receive user plane data from the remote peer.


Editor's Note: 
The usage of the Call Type Discrimination IE and Text Telephony IE is FFS.

16.2.xz
Configure RTP Connection Point
This procedure is used to configure or reconfigure an RTP bearer termination for AoIP user plane.

Table 16.2.xz.1: Configure RTP Connection Point Procedure
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Configure RTP Connection Point
	(G)MSC-Server
	Context
	M
	This information element indicates the existing context.

	
	
	Termination
	M
	This information element indicates the existing bearer termination.

	
	
	IP Interface
	M
	This information element specifies the type of external interface to be used for the IP termination (e.g. AoIP).

	
	
	Local IP Resources
	O
	This information element indicates the resources (e.g. codec, auxiliary payload types) that the MGW may use on the reception of user plane data.

	
	
	Remote IP Resources
	O
	This information element indicates the resources (e.g. codec, auxiliary payload types) that the MGW may send user plane data to.

	
	
	Local Connection Address
	O
	This information element indicates the IP address and port on the MGW that the remote peer can send user plane data to.

	
	
	Remote Connection Address
	O
	This information element indicates the IP address and port that the MGW can send user plane data to. 

	
	
	Reserve Value
	C
	This information element indicates if multiple resources are to be reserved. This information element shall be included if a speech codec and auxiliary payload types are required.

	
	
	Cellular Text telephony modem
	C
	This information element indicates the need of CTM function. 

	
	
	Number of desired listener context  terminations
	O
	This information element indicates the number of desired terminations for a listener context in a VGCS or VBS call. It should be included in the first ADD request which establishes a Listener context.

	
	
	Circuit Switched Data
	O
	This information element indicates the PLMN bearer capabilities and when applicable GSM channel coding. This information element shall be included according to 3GPP TS 29.007 [37] and 3GPP TS 29.232 [6] for a non-speech/ non SCUDIF multimedia call by the MSC server, or by the anchor-MSC in case of inter-MSC handover for an anchor MGW network termination.

	Configure RTP Connection Point
Ack
	MGW
	Context
	M
	This information element indicates the context where the command was executed.

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

	
	
	Local IP Resource
	O
	This information element indicates the resources that the MGW has reserved to receive the user plane data from the far end.

	
	
	Remote IP Resource
	C
	This information element indicates the resource (i.e. codec) that the MGW shall use to send user data to. Shall be present if corresponding IE is present in the request.

	
	
	Local Connection Address
	O
	This information element indicates the IP address and port on the MGW that the remote end can send user plane data to.

	
	
	Remote Connection Address
	C
	This information element indicates the IP address and port that the MGW can send user plane data to. Shall be present if corresponding IE is present in the request.


Editor's Note: 
The usage of the Call Type Discrimination IE and Text Telephony IE is FFS.

17
Bearer Redirect

The BICC [22] Bearer Redirect mechanism may be used for optimising the bearer path when an endpoint of a call changes due to the operation of an application layer service.







*****  END OF SEVENTH CHANGED SECTION *****
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