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*** 1st Change ***

E.4
MGCF and IM-MGW interactions

E.4.1
Introduction
This clause describes requirements for extensions to the Mn interface protocol in 3GPP TS 29.332 [83] needed to support the Interworking of multimedia calls. ITU-T Recommendation H.248.1 [2] is used at the Mn interface. 
The H.245 signalling shall be handled by the MGCF. Upon reception of the H.245 messages from the CS side at the IM-MGW, the IM-MGW shall forward those H.245 messages as binary data within H.248 messages over the Mn interface towards the MGCF. Upon reception of encapsulated binary H.245 messages within H.248 messages, the IM-MGW shall forward those H.245 messages towards the CS side. 
NOTE:
Procedures to support MONA [87] over the Mn interface are not defined in the present Release. Furthermore, the signalling flows in Clause E.2 may not show MONA related signalling in sufficient detail for MONA related Mn interface interactions.

E.4.2
Mn signalling interactions

E.4.2.1
Introduction
The following Sub-Clauses describe the Mn interface procedures triggered by H.245 signalling received in the IM-MGW and SIP and BICC or ISUP signalling received in the MGCF. 

All message sequence charts in these Sub-Clauses are examples.

E.4.2.2
H.248 Context Model

The H.248 context model depicted in figure E.4.2.2.1 shall be applied for Multimedia Interworking.
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Figure E.4.2.2.1: H.248 Context Model for Multimedia Interworking

E.4.2.3
Transport of H.245 messages between the MGCF and IM-MGW

E.4.2.3.1
General
H.245 messages shall be transported between the IM-MGW and MGCF over the Mn interface using H.248 Events (from the IM‑MGW towards the MGCF) and H.248 Signals (from the MGCF towards the IM-MGW). The Events/Signals shall contain the following information:

-
H.245 message (binary).
E.4.2.3.2
Transport from MGCF to IM-MGW
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Figure E.4.2.3.2.1: Mn signalling interactions for sending H.245 message
In Signal 1, the MGCF requests the IM-MGW to send an H.245 message to the CS side. To request the IM-MGW to send a H.245 message to the CS side, the MGCF shall sent an H.248 signal to the IM-MGW with the complete H.245 message content.
NOTE:
In order for this command to succeed, Termination T1 towards the CS side needs to be configured. If a sending of an H.245 message and a removal of termination T1 is desired, the MGCF needs to apply signal 1 before removing T1.

Upon reception of this signal, the IM-MGW shall send the encapsulated H.245 message within the H.248 signal, through the H.245 control channel to the CS side (signal 3).

E.4.2.3.3
Transport from IM-MGW to MGCF
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Figure E.4.2.3.3.1: Mn signalling interactions for receiving H.245 message
In signal 1, the MGCF requests the IM-MGW to detect received H.245 message from the CS side and forward them to the MGCF. To request the IM-MGW to detect and forward a H.245 message to the CS side, the MGCF shall send a suitable H.248 event to the IM-MGW. The event may be indicated through an H.248 ADD  command.
In signal 3, the IM-MGW receives an H.245 message from the CS side. Upon reception of an H.245 message from the CS side, the IM-MGW shall de-multiplex the H.245 message from the H.223 stream and forward the H.245 message to the MGCF within an H.248 Notify command (signal 4).
E.4.2.4
Call establishment procedure
The following information shall be provided from the MGCF towards the IM-MGW:
-
Properties to start H.223 Negotiation.
-
Request for events for Notification of H.245 message received by the IM-MGW.

-
Signals to provide H.245 messages that the IM-MGW shall send towards the CS side.
-
Properties to provide incoming and outgoing H.223 multiplex table.

-
Properties to provide H.223 logical channel parameters.

-
Property to provide remote H.223 capabilities.
The Highest Multiplexing Level shall be predefined in the IM-MGW.
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NOTE 1: 
All H.245 messages (from Signal 9 to Signal 18) are transported through the IM-MGW between the MGCF and the CS side, using the procedures described in Clause E.4.2.3
NOTE 2: 
Signals 21 and 22 are omitted if the same codec information has already been provisioned in signal 3.

Figure E.4.2.4.1: Mn signalling interactions for H.245 termination at the MGCF
The MGCF shall request terminations towards the CS network (Signal 1 and 2) and towards the IMS (Signal 3 and 4). For the terminations towards the IMS, the MGCF provides an estimate about the applicable codecs in the required information elements "Local IMS Ressources" (for both "Reserve IMS Connection Point" procedure and "Reserve IMS Connection Point and Configure Remote Resources" procedure) and possibly "Remote IMS Ressources" (only for "Reserve IMS Connection Point and Configure Remote Resources" procedure).

The MGCF shall request that the H.223 stream is (de-)multiplexed at the MUX termination T2, and that the H.245 control in H.223 Logical channel 0 is separated (signal 6). Furthermore, the MGCF shall request that the H.223 negotiation is started, and shall request to be notified about all H.245 messages received by the IM-MGW.
The IM-MGW shall start the H.223 Multiplexing Level Negotiation after receipt of the corresponding request from the MGCF and CS bearer establishment (Signal 8).

Upon reception of a H.245 Terminal Capability Set message (Signal 9), the MGCF sends a H.245 Acknowledgment message (Signal 10).
The MGCF shall know the H.324 related capabilities of the IM-MGW before starting the H.245 capability negotiation with the CS side, e.g. through configuration. The H.245 Terminal Capability Set message send by the MGCF (Signal 11) should include the codecs which are supported by both the IMS side and the IM-MGW, and the codecs which could be transcoded by the IM-MGW from the codecs supported by the IMS side.

The MGCF may defer sending the Terminal Capability Set message (Signal 11) for some time to wait for codec information from the CS peer's Terminal Capability Set message and perform a possible IMS-side codec re-negotiation. To avoid blocking situations, the MGCF shall not defer sending the signal for an excessive period of time.
To avoid the CS side selecting the codecs that need to be transcoded at the IM-MGW, the MGCF should aim to be the master in the H.245 master-slave determination procedure (Signals 9 to 12). The MGCF shall set the Terminal Type parameter as a number larger than 128 in the H.245 Master Slave Determination message. The H.245 master-slave determination procedure could be combined with the messages used for the H.245 capability exchange.

The codecs contained both in the sent and received terminal capability set message may be selected at the CS side. The final decision of the selected codecs at the CS side is taken with the H.245 open logical channel procedure (Signals 13 to 16).
After the completion of the H.245 multiplex table exchange procedure (Signals 17 to 20), the MGCF shall configure the multiplexing termination T2 by indicating to the IM-MGW the contents of the incoming and outgoing multiplex tables (Signal 21).

If codec information needs to be changed compared to what has been provisioned in signal 3, the MGCF shall also configure T3 with the appropriate video and/or speech codec(s) (signal 23).
The call is in the active state.
E.4.2.5
Handling of H.245 indication message
E.4.2.5.1
Overview
The MGCF shall support the following H.245 indication messages: Function Not Understood Indication / Function Not Supported Indication, Jitter Indication. The MGCF may support the H.245 User Input Indication message. All these H.245 messages are conveyed between the MGCF and the CS side through the IM-MGW, as described in clause E.4.2.3.
E.4.2.5.2
Function Not Understood / Function Not Supported message
This indication message is used to return requests, responses and commands that are not understood back to the transmitter.

If the MGCF receives a Function Not Understood or Function Not Supported message from the CS side, the MGCF may choose to attempt simpler H.245 interaction than the previous H.245 interaction that caused this indication. If this is not possible, the MGCF may release the call.

If the MGCF receives a H.245 request, response or command that can not be understood, the MGCF shall send H.245 Function Not Supported indication message to the CS side.

E.4.2.5.3
User Input Indication message
The User-Input-Indication message is used e.g. to transport the in-band DTMF information in the H.324 system.
The MGCF and IM-MGW may support transporting the DTMF information both from the CS side to the IMS side, and from the IMS side to the CS side. 

Upon Receipt of a H.245 User-Input-Indication message, the MGCF may apply the procedures in Clause 9.2.8.3 to request the IM-MGW to send corresponding RTP telephone-event(s) towards the IMS side.

Upon receipt of RTP telephone events from the IMS, the MGCF will be notified by the IM-MGW using the procedures in Clause 9.2.8.1, if the MGCF has previously configured the IM-MGW as also described in this Clause. Upon receipt of the notification, the MGCF may send a H.245 User-Input-Indication message to the CS side.
E.4.2.6
Handling of H.245 Command message

E.4.2.6.1
Overview
The MGCF shall support the End Session command message. The MGCF may support the Flow Control command message. All these H.245 messages are conveyed between the MGCF and the CS side by the IM-MGW, as described in clause E.4.2.3.
E.4.2.6.2
Flow control command

The flow control command is used to restrict the upper limit of bit rate of either a single logical channel or the whole multiplex stream. The MGCF may support the flow control command received from the CS side.
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Figure E.4.2.6.2.1: Mn procedure of Flow control command
In Signal 1, the MGCF receives the Flow Control Command from the CS side.

If the minimum bitrate of the current codec is larger than the bitrate requested by the H.245 Flow Control Command message, the MGCF indicates the IM-MGW to stop the transmission of the media stream over the logical channel (signal 2). Then the MGCF may select another codec that can satisfy the requested bitrate limit. In signal 4, the MGCF closes the old logical channel and opens a new logical channel with new codec to satisfy the bitrate limit in the CS side. In signal 6, the MGCF indicates the IM-MGW to modify the LCN, codec and stream mode of the multiplexing termination. In signal 8, the MGCF sends flow control indication message to CS side with the current maximum bitrate. If the MGCF chooses to change the CS-side codec, the MGCF may also adjust the codec at the IMS side accordingly. To do so, the MGCF may need to re-negotiate the codec at the IMS side using a SIP re-INVITE message (signals 9 and 10). In addition, the MGCF may modify the codec of IMS termination accordingly (signal 11).

E.4.2.6.3
End Session Command
The end session command is used to close the H.245 control channel after all the logical channels have been closed.

The MGCF may send an end session command to the CS side through the IM-MGW to release a call.
If the MGCF receives an end session command from the CS side, it shall release the call if the call is in the active state.
E.4.2.7
Mn Signalling Interactions to support the Media Oriented Negotiation Acceleration (MONA)

E.4.2.7.1
Overview

Media Oriented Negotiation Acceleration (MONA), as specified in ITU-T H.324 Amendment 1 [87] provides simplified procedures that allow for a faster call set-up of a H.324 Multimedia call than standard H.324 procedures, and also allow for a fallback to standard H.324 procedures if either party does not support the enhanced procedures.

The support of MONA is optional for an IM-MGW and MGCF supporting multimedia interworking, as no call failure but only a fallback to standard H.324 setup procedures will occur if the procedures are not supported.

MONA "preference message" signalling is used instead of H.324 Multiplexing level negotiation. Should standard H.324 Multiplexing level stuffing flags be received, a fallback to standard H.324 procedures is triggered. The sending of MONA preference messages is repeated by each MONA capable H.324 terminal until a reception is acknowledged by the peer. During this phase, two PDU types may optionally be attached by MONA terminals to these preference messages:

-
Media Preconfigured Channel (MPC) PDUs: MONA defines a small number of preconfigured H.223 channels for the most widespread audio and video codecs (AMR, AMR-WB, H.264 MPEG4 and H.263). Media PDUs for these codecs may be attached to the MONA "preference message" during the call setup.

-
Signalling Preconfigured Channel (SPC) PDUs: These PDUs are H.245 generic request messages with special parameters defined by MONA. These PDUs may also be attached to MONA preference messages.

According to MONA, each MONA capable terminal shall support at least one of these PDU types. The MONA capability of the IM-MGW can be audited by the MGCF. 
The MONA preference message exchange in combination with attached MPC or SPC PDUs may result in the establishment of the desired media channels without further H.245 signalling. Otherwise, H.245 will be used after the MONA preference message exchange is acknowledged to negotiate media channels, but MONA defines some accelerated H.245 procedures (ACP) to speed up these H.245 procedures.

The design of Mn procedures to support MONA is guided by the following considerations:

-
The H.245 handling should be performed in the MGCF to keep procedures aligned as far as possible with standard Mn procedures to support H.324 interworking.

-
The MGCF should also control MONA preference message exchange procedures in order to maintain the agreed architectural work split between MGCF and IM-MGW in analogy to the H.245 handling.

-
However, the IM-MGW needs to understand the MONA preference messages at least to a sufficient degree to de-encapsulate the possibly attached MPC and SBC PDUs.

-
Furthermore, the frequent retransmissions of MONA preference messages required by MONA procedures are to be performed by the IM-MGW autonomously to avoid unnecessary load at the Mn interface and the MGCF.
-
Furthermore, for resource reservation at the IM-MGW, it is assumed that the IM-MGW has knowledge about supported predefined Media Preconfigured Channel configurations as specified in Clause K.9.2 of H.324 Amendment 1 in order to limit the amount of information transferred in the Mn interface when establishing MPC channels. The offered channel resources are reserved by the IM-MGW. 

-
In order to avoid increasing call establishment time when interworking with legacy terminals and at the same time avoid unnecessary load at the Mn interface, the MGCF may initiate both MONA and legacy H.245 procedures simultaneously in parallel. The MGCF shall in this case arm a legacy detection event with an embedded signal descriptor including the initial legacy H.245 message. The IM-MGW will only send the signal in case a fallback condition to legacy is detected. 
Editor’s note: It is FFS whether the mux-level-indication event can be used as a legacy detection event, and whether it is more feasible than the mechanism for legacy detection described.
E.4.2.7.2
Mn Interactions for MONA preference messages
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NOTE 1: 
MONA preference messages are repeated several times. One repetition is shown for each such message, with the same signal number as the first message.

NOTE 2:
The Context model in figure E.4.2.2.1 is assumed in this call flow.
Figure E.4.2.7.2.1: Mn signalling interactions for MONA preference messages
The MGCF shall request terminations towards the CS network (Signal 1 and 2) and towards the IMS (Signal 3 and 4). For the terminations towards the IMS, the MGCF provides an estimate about the applicable codecs in the required information elements "Local IMS Resources" (for both "Reserve IMS Connection Point" procedure and "Reserve IMS Connection Point and Configure Remote Resources" procedure) and possibly "Remote IMS Resources" (only for "Reserve IMS Connection Point and Configure Remote Resources" procedure).

The MGCF shall request that the H.223 stream is (de-)multiplexed at the MUX termination T2 (signal 6). Furthermore, the MGCF shall request that MONA preferences negotiation is started, and shall provision the MONA preferences to be indicated by the IM-MGW. The MGCF shall encode the MONA preferences as described in Clause 6 of ITU-T H.324 Amendment 1 [87]. The MGCF shall take the H.324 related capabilities of the IM-MGW into account in the MONA preferences. The MGCF can know these capabilities by configuration. The IM-MGW will only support symmetric codec usage. If several codec alternatives are offered for MPC, it is the responsibility of the MGCF to ensure that symmetric codecs are established by not selecting transmit codec until the receive channel has been opened by MPC media. The MGCF shall also request to be notified about the reception of the remote MONA preferences and about the completion of the MONA preference exchange, or an H.245 message on the H.223 control channel. The MGCF may also initiate standard H.245 signaling in parallel in order to minimize the time for a legacy interworking fallback. This is done by arming a legacy detection event including an embedded signal descriptor. The embedded signal is the intial H.245 message out signal (including H.245 TCS+MSD) to send in case fallback to legacy interworking is detected. The IM-MGW will only send the embedded signal in case it detects H.223 related indications of a legacy interworking as specified in Clause K.7.1.2 in H.324 Amendment 1. Upon receiving the legacy detected event, the MGCF continues with standard H.245 call setup procedures waiting for the reception of a remote H.245 TCS as well as acknowledgements on the sent H.245 TCS+MSD. If the MGCF indicates the capability to receive SPC PDUs within the MONA preferences, it shall also request to be notified about incoming SPC PDUs, as detailed in Clause E.4.2.7.4.  If the MGCF indicates the capability to receive any MPC PDUs within the MONA preferences, it shall also request to be notified about incoming MPC PDUs, as detailed in Clause E.4.2.7.3.
The IM-MGW shall start sending MONA preference messages after receipt of the corresponding request from the MGCF and CS bearer establishment (Signal 8). The IM-MGW shall repeat sending those messages and increment the acknowledgment bits of sent MONA preference messages when receiving incoming MONA preference messages according to MONA procedures (signals 8, 10, 14).

After sending at least 10 MONA preference messages, while the IM-MGW continues to send and receive MONA preference messages, it shall attach MPC or SPC PDUs if requested to do so by the MGCF as described in Clauses E.4.2.7.3 and E.4.2.7.4, respectively. If the IM-MGW receives preference messages with an attachment, it shall inspect the first octet of that attachment that will contain a MUX code according to table K.15 of ITU-T H.324 Amendment [87] that identifies the attached PDU as either a MPC PDU of one of the predefined channels or a SPC PDU. The IM-MGW shall handle the attached MPC or SPC PDUs as described in Clause E.4.2.7.3 and E.4.2.7.4, respectively.

After sending at least 10 MONA preference messages, the IM-MGW should insert stuffing flags indicating the multiplexing level received from the MGCF between MONA preference messages as described in Clause K.7.1.1 of ITU-T H.324 Amendment 1[87].
The IM-MGW shall notify the MGCF when receiving the first incoming MONA preference message (Signals 11 and 12) and forward the received information. Subsequent incoming MONA preference message will be identical apart from possible increments in the acknowledgement bits. The IM-MGW shall not notify the MGCF about these messages. Upon reception of the notification of a MONA preference message, the MGCF shall compare the received MONA preferences message with the preferences message it sent and react as described in Clause 7.1 of ITU-T H.324 Amendment [87].
When receiving an incoming MONA preference message with acknowledgment bits 10, the IM-MGW shall stop sending MONA preference messages and notify the MGCF about the completion of the MONA preference exchange procedure (signals 16 and 17).

Upon reception of this notification, the MGCF shall check if all desired media channels have been established. Otherwise the MGCF should use accelerated H.245 procedures as defined by MONA to set up media channels. Corresponding H.245 messages shall be transported transparently between the IM-MGW and the MGCF using the "Signal H.245 message" and "Notify H.245 message" procedures.

After receiving the notification about the completion of the MONA preference exchange procedure, and a completion of the possible subsequent accelerated  H.245 setup procedures, the MGCF shall configure the multiplexing termination T2 by indicating to the IM-MGW the contents of the incoming and outgoing multiplex tables (Signal 19), and may modify the selected codecs at both the MUX and the IMS side (signal 21).
E.4.2.7.3
 Mn Interactions for MONA MPCs
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NOTE 1:
MONA preference messages are repeated several times. One repetition is shown for each such message, with the same signal number as the first message.

NOTE 2:
The Context model in figure E.4.2.2.1 is assumed in this call flow.
Figure E.4.2.7.3.1: Mn interactions for MONA MPCs
If the MGCF indicates the ability to receive any predefined MPCs channel types in the MONA preferences messages, the MGCF shall request the IM-MGW to report the channel type of received MPC PDUs (Signal 1).

If the MGCF intends to use MPCs for sending media during the MONA setup, the MGCF shall request the IM-MGW to send media encoded according to one or several of the media predefined channel types defined by MONA (signal 3) while the MONA preference exchange described in Clause E.4.2.7.2 is ongoing. The MGCF should select channel types for codecs which are supported by both the IMS side and the IM-MGW, and/or for codecs which could be transcoded by the IM-MGW from the codecs supported by the IMS side. The MGCF may also configure the MGW to receive these channels at the same time.

Upon reception of this request, the IM-MGW shall forward any media received from the IMS side in MPC PDUs of the corresponding predefined channel type attached to MONA preference messages, transcoding the media if required. (Signal 5)

If the IM-MGW receives the first MONA preference message with attached MPC PDU of a given predefined channel type (signal 6), and the MGCF has requested a notification about such an event, the IM-MGW shall notify the MGCF about the received channel type (signal 7). The IM-MGW shall not notify the MGCF about subsequent receptions of MPC PDUs of the same channel type.

Upon reception of such a notification, if the IM-MGW supports the indicated channel type and has not yet been configured to receive media of that channel type, and if the MGCF has previously indicated the capability to receive MPCs of that channel type within MONA preference messages, the MGCF shall configure the IM-MGW to receive media of that channel type and forward them to the IMS side. (Signal 9)

E.4.2.7.4
Mn Interactions for MONA SPCs
E.4.2.7.4.1
General
H.245 PDUs for SPC shall be transported between the IM-MGW and MGCF over the Mn interface using H.248 Events (from the IM‑MGW towards the MGCF) and H.248 Signals (from the MGCF towards the IM-MGW). The Events/Signals shall contain the following information:

-
H.245 message (binary).

The related procedures are distinct from the procedures in Clause E.4.2.3, since the PDUs are received or sent by the IM-MGW using the SPC, i.e. as attachment to MONA preference messages.

If the MGCF supports SPCs, it shall comply with the SPC procedures in Clause K.8 of ITU-T H.324 Amendment 1[87]. The repetition of sending the same SPCs will be handled by the IM-MGW. When the MGCF receives an acknowledgement from the CS side it shall request the IM-MGW to stop the repetition sending of the SPCs,

Within the sent SPC PDUs, the MGCF should include the codecs which are supported by both the IMS side and the IM-MGW, and the codecs which could be transcoded by the IM-MGW from the codecs supported by the IMS side.

E.4.2.7.4.2
Transport from MGCF to IM-MGW
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NOTE 1: 
MONA preference messages are repeated several times. One repetition is shown for each such message, with the same signal number as the first message.

NOTE 2:
The Context model in figure E.4.2.2.1 is assumed in this call flow. 
Figure E.4.2.7.4.2.1: Mn interactions for sending MONA SPCs
In Signal 1, the MGCF requests the IM-MGW to send an H.245 message to the CS side. To request the IM-MGW to send a H.245 message to the CS side, the MGCF shall sent an H.248 signal to the IM-MGW with the complete H.245 message content.
Upon reception of this signal, the IM-MGW shall send the encapsulated H.245 message within the H.248 signal, as attachment to a MONA preference message as described in Clause K.9.4 of ITU-T H.324 Amendment 1 [87]  (signal 3). It should repeat sending this H.245 message as attachment to subsequent MONA preference messages.

E.4.2.7.4.3
Transport from IM-MGW to MGCF
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NOTE 1: 
MONA preference messages are repeated several times. One repetition is shown for each such message, with the same signal number as the first message.

NOTE 2:
The Context model in figure E.4.2.2.1 is assumed in this call flow. 
Figure E.4.2.7.4.2.1: Mn interactions for receiving MONA SPCs
In signal 1, the MGCF requests the IM-MGW to detect received H.245 message from the CS side in SPC PDUs attached to MONA preference messages and forward them to the MGCF. To request the IM-MGW to detect and forward these H.245 message, the MGCF shall send a suitable H.248 event to the IM-MGW. The event may be indicated through an H.248 ADD command.
In signal 3, the IM-MGW receives an H.245 message from the CS side attached as SPC PDU to a MONA preference message. Upon reception of such an H.245 message from the CS side, the IM-MGW may check, based on bitwise comparison of the previously received H.245 message, if it has already forwarded the same H.245 message to the MGCF, in which case the IM-MGW may choose not to forward the same H.245 message to the MGCF. Otherwise the IM-MGW shall forward the H.245 message to the MGCF within an H.248 Notify command (signal 4). 

NOTE: 
According to H.324 [xx] a MOS requestAck message shall be sent to every received MOS request. If the IM-MGW chooses, based on the bitwise comparition, not to forward the received H.245 messae to the MGCF, no MOS requestAck message will be generated. However, the MGCF will request the IM-MGW to automatically retransmit the MOS requestAck message generated by the MGCF itself.

If the IM-MGW does not support forwarding SPC PDUs or has not been requested by the MGCF to forward these PDUs, it shall discard received SPC PDUs.
E.4.2.7.5
Mn Interactions for fallback from MONA procedures to standard H.324 setup
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NOTE 1: 
MONA preference messages are repeated several times. One repetition is shown for each such message, with the same signal number as the first message.

NOTE 2:
The Context model in figure E.4.2.2.1 is assumed in this call flow.

Figure E.4.2.7.5.1: Mn signalling interactions for fallback from MONA procedures to standard H.324 setup
When the MGCF requests that the MONA preferences negotiation is started, the MGCF may also initiate standard H.245 signalling towards the IM-MGW that shall only be sent in case the IM-MGW detects legacy interworking. The MGCF arms an event to detect legacy interworking with an embedded signal descriptor including an H.245 message out signal. The embedded H.245 signal is the intial H.245 TCS+MSD signal to send in case fallback to legacy interworking is detected.. The MGCF shall also request to be notified about a H.245 message on the H.223 control channel. The MGCF shall also provision a multiplexing level which will be advertised by the IM-MGW. (Signal 6).
If the IM-MGW detects a legacy interworking condition (signal 9), it shall stop sending MONA preference messages. The IM-MGW shall engage in normal H.324 multiplexing level negotiations. In case the MGCF armed a legacy detection event, the embedded H.245 signal shall be sent by the IM-MGW (signal 10). The legacy detection event is sent to the MGCF (signal 11).
The MGCF shall upon detection of legacy interworking stop MONA procedures and continue with standard H.245 call set up procedures, as depicted in Figure E.4.2.4.1 starting with step 9.
If the IM-MGW receives a normal H.245 message (not depicted), it shall also forward this message to the MGCF. If the MGCF receives such a H.245 message during the MONA call setup, and this H.245 message is a normal Terminal Capability Set message, the MGCF shall also stop MONA procedures and continue with standard H.245 call set up procedures, as depicted in Figure E.4.2.4.1 starting with step 9.

E.4.3
Mn Signalling procedures

E.4.3.1
Overview
This clause describes the logical signalling procedures (i.e. message identifiers are not part of the protocol) between the MGCF and IM-MGW. The procedures within this clause are intended to be implemented using the standard H.248 procedure as defined in ITU recommendation H.248.1 [2] with appropriate parameter combinations.

E.4.3.2
Add Multiplex Termination
This procedure is used to add a termination to multiplex/demultiplex H.223. This procedure containing the MuxDescriptor with H.223 value enables the IM-MGW to start the H.324 Multiplexing Level Negotiation.

Table E.4.3.2.1: Add Multiplex Termination Procedure
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Add Multiplex Termination
	MGCF
	Context
	M
	This information element indicates the existing context.

	
	
	Termination
	M
	This information element requests a new termination

	
	
	MuxDescriptor
	M
	This information element indicates that data multiplexed according to H223 shall be received, and from which termination.

	
	
	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.

	
	
	Incoming H.245 message Notification Request
	M
	This Event shall indicate that a Notification about H.245 messages received by the IM-MGW is requested by the MGCF

	
	
	MONA Preferences
	O
	This information elrement requests the MGW to start a MONA negotiation and provisions MONA preferences to be indicated by the IM-MGW, encoded as described in Clause 6 of ITU-T H.324 Amendment 1 [87]

	
	
	MONA Preference Reception
	O
	This information element requests a notification of the reception of the first MONA preference message.

	
	
	MONA Preference Completed
	O
	This information element requests a notification of the reception of the first MONA preference message with indication that the MONA preference negotiation is completed.

	
	
	Legacy Detected
	O
	This information element requests a notification of a legacy interworking condition. The Event Descriptor also embeds a signal descriptor including an H.245 message out signal which shall be send when legacy interworking is detected

	
	
	MPC Reception
	O
	This information element requests a notification of the reception of the first MONA preference message with attached MPC.

	
	
	SPC Reception
	O
	This information element requests a notification of the reception of a MONA preference message with attached SPC.

	Add Multiplex Termination
Ack
	IM-MGW
	Context
	M
	This information element indicates the context where the command was executed.

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


E.4.3.3
Configure Multiplex Termination
This procedure is used to configure a termination to multiplex/demultiplex H.223.
Table E.4.3.3.1: Configure Multiplex Termination Procedure
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Configure Multiplex Termination
	MGCF
	Context
	M
	This information element indicates the existing context.

	
	
	Termination
	M
	This information element indicates the termination

	
	
	Remote H223 Capability
	O
	This information element indicates the remote H223 capabilities, as received by the MGCF. 

	
	
	Incoming Multiplex Table
	M
	This information element indicates the value of the H245 MultiplexEntrySend message, as received by the MGCF from the remote H.245 peer.

	
	
	Outgoing Multiplex Table
	M
	This information element indicates the value of the H245 MultiplexEntrySend message, as sent by the MGCF towards the remote H.245 peer.

	Configure Multiplex Termination
Ack
	IM-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.


E.4.3.4
Signal H245 Message
This procedure is used to send a H245 message to the IM-MGW that the IM-MGW shall forward towards the CS side within H.223.
Table E.4.3.4.1: Signal H245 Message Procedure
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Signal H245 Message
	MGCF
	Context
	M
	This information element indicates the existing context.

	
	
	Termination
	M
	This information element indicates the  termination

	
	
	Signal
	M
	This information element indicates the signal to request forwarding of a H245 message towards the CS side within H.223

	
	
	H.245 message
	M
	This information element indicates the H.245 message to be forwarded

	Signal H245 Message Ack
	IM-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.


E.4.3.5
Notify H245 Message
This procedure is used by the IM-MGW to notify the MGCF that the IM-MGW has received a H245 message from the CS side within H.223.
Table E.4.3.5.1: Notify H245 Message Procedure

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Notify H245 Message
	IM-MGW
	Context
	M
	This information element indicates the existing context.

	
	
	Termination
	M
	This information element indicates the  termination

	
	
	Event
	M
	This information element indicates the event to indicate that a H245 message has been reveived  from the CS side within H.223

	
	
	H.245 message
	M
	information element indicates the received H.245 message

	Notify H245 Message Ack
	MGCF
	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.


E.4.3.6
Notify MONA Preference Reception
This procedure is used by the IM-MGW to notify the MGCF that the IM-MGW has received the first MONA preference Message from the CS side.
Table E.4.3.6.1: Notify MONA Preference Reception Procedure
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Notify H245 Message
	IM-MGW
	Context
	M
	This information element indicates the existing context.

	
	
	Termination
	M
	This information element indicates the  termination

	
	
	Event
	M
	This information element indicates the event to indicate that a MONA Preference Message has been reveived 

	
	
	MONA Preferences
	M
	This information elrement indicates the received MONA preference message

	Notify H245 Message Ack
	MGCF
	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.


E.4.3.7
Notify MONA Preference Completed
This procedure is used by the IM-MGW to notify the MGCF that the IM-MGW has received the first MONA preference Message with indication that the MONA preference negotiation is completed.
Table E.4.3.7.1: Notify MONA Preference Completed Procedure
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Notify H245 Message
	IM-MGW
	Context
	M
	This information element indicates the existing context.

	
	
	Termination
	M
	This information element indicates the  termination

	
	
	Event
	M
	This information element indicates the event to indicate that the first MONA preference Message with indication that the MONA preference negotiation is completed reveived 

	Notify H245 Message Ack
	MGCF
	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.


E.4.3.8
Signal SPC
This procedure is used to send a H245 message to the IM-MGW that the IM-MGW shall forward towards the CS side using the SPC, i.e. as attachment to MONA preference messages. 
Table E.4.3.8.1: Signal SPC Procedure
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Signal H245 Message
	MGCF
	Context
	M
	This information element indicates the existing context.

	
	
	Termination
	M
	This information element indicates the  termination

	
	
	Signal
	M
	This information element indicates the signal to request forwarding of a H245 message towards the CS side using the SPC, i.e. as attachment to MONA preference messages

	
	
	H.245 message
	M
	This information element indicates the H.245 message to be forwarded

	Signal H245 Message Ack
	IM-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.


E.4.3.9
Notify SPC
This procedure is used by the IM-MGW to notify the MGCF that the IM-MGW has received a H245 message from the CS side in SPC PDUs attached to MONA preference messages.
Table E.4.3.9.1: Notify SPC Procedure

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Notify H245 Message
	IM-MGW
	Context
	M
	This information element indicates the existing context.

	
	
	Termination
	M
	This information element indicates the  termination

	
	
	Event
	M
	This information element indicates the event to indicate that a H245 message has been reveived  from the CS side in SPC PDUs attached to MONA preference messages

	
	
	H.245 message
	M
	information element indicates the received H.245 message

	Notify H245 Message Ack
	MGCF
	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.


E.4.3.10
Notify MPC
This procedure is used by the IM-MGW to notify the MGCF that the IM-MGW has received the first MONA preference message with attached MPC from the CS side.
Table E.4.3.10.1: Notify MPC Procedure

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Notify H245 Message
	IM-MGW
	Context
	M
	This information element indicates the existing context.

	
	
	Termination
	M
	This information element indicates the  termination

	
	
	Event
	M
	This information element indicates the event to indicate that the first MONA preference message with attached MPC has been received.

	
	
	MuxCode
	M
	information element that indicates the received Chamnnel Type

	Notify H245 Message Ack
	MGCF
	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.


E.4.3.11
Notify Detection of Legacy Interworking
This procedure is used by the IM-MGW to notify the MGCF that the IM-MGW detects a legacy interworking condition that causes it to abort MONA procedures.
Table E.4.3.11.1: Notify Detection of Legacy Interworking Procedure

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Notify H245 Message
	IM-MGW
	Context
	M
	This information element indicates the existing context.

	
	
	Termination
	M
	This information element indicates the  termination

	
	
	Event
	M
	This information element indicates the event to indicate that a a legacy interworking condition has been detected.

	Notify H245 Message Ack
	MGCF
	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.
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