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8.3.2
Transcoding-capable network nodes

8.3.2.1
MRFP
The MRFP may provide transcoding of the user plane if a codec mismatch occurs. 
8.3.2.2
TrGW
Transcoding support in the TrGW is optional.

If transcoding is supported, the scope of transcoding in TrGW shall include media format for voice and may optionally include media format for video.

Note:
The probability for required video transcoding is typically much lower as for voice. 

8.3.3
Transcoding details at TrGW
8.3.3.1
Decision for transcoding

IBCF procedures to  offer transcoding in SIP/SDP signalling and configure the TrGW to provide transcoding if required are contained in 3GPP TS 24.229 [27]. 
Next modified Clause
9
IMS-ALG and TrGW functionality for NAPT and IP Version Interworking 
9.1
Control plane interworking

9.1.1
Session Set-up 
9.1.1.0
General

The procedure described in Clause 9.1.1 applies both for an SDP offer received from the external network and received from the IMS.
It different IP versions are used in the external network and the IMS, the TrGW provides provides IP version interworking of the user plane. Otherwise, it provides NAPT functionality.
9.1.1.1
Receipt of the first SDP offer

At the receipt of the first SDP offer from an offering network A the IMS-ALG shall:


-
Request the TrGW to allocate a termination towards an answering network B and provide IP address(es) and port number(s) from its pool for this termination.

When the IMS-ALG has received the requested information from the TrGW, the IMS-ALG shall include the address(es) and port number(s) in a new offer, and sent this offer toward the network B. The IMS-ALG shall create a SIP message in accordance with the rules for the IMS_ALG described in subclause 9.1.4 with the following clarification:

-
The IP address(es) and port number(s) received from the TrGW for the termination towards network B shall replace the IP address(es) and port number(s) in the SDP.

9.1.1.2
Receipt of the first SDP answer

At the receipt of the first SDP answer from network B the IMS-ALG shall:

-
Provide to the TrGW the address(es) and port number(s) as received in the c-line(s) and m-line(s) in the SDP answer  as destinations for the termination towards answering network B, 
-
Request the TrGW to allocate a termination towards the offering network A and provide IP address(es) and port number(s) from its pool for this termination, and provide the IP address and port number received in the first SDP offer from network A as destination for this termination, unless this step has already been executed earlier, e.g. at the receipt of the SDP offer, and
-
Requests the TrGW to bind the termination towards network A and the the termination towards networtk B to enable the routing of user plane traffic towards the IPv4 SIP network through the TrGW.
Note:
The binding request will be combined with the request to create terminations in the H.248 protocol
When the IMS-ALG has received the requested information, the IMS-ALG shall send an SDP answer to the network A. The IMS-ALG shall create the SIP message in accordance with the rules for the IMS ALG described in subclause 9.1.4 with the following clarification:

-
The IP address(es) and port number(s) received from the TrGW for the termionation towards network A shall replace the received IP address(es) and port number(s) in the SDP.

9.1.2
Void












Next modified Clause
9.2.1
Payload transport

The TrGW shall use the established bindings described above to transport the messages between the network A and the network B in the following way.

At the receipt of a payload message the TrGW shall:

-
Replace the received destination IP address(es) and port number(s) in the payload message with the corresponding IP address(es) and port number(s) that have been configured by the IBCF.

-
Replace the received source IPaddress(es) and port number(s) in the payload message with the corresponding IPaddress(es) and port number(s) the TrGW allocated at its own terminations.
Next modified Clause
10
IBCF – TrGW Interactions
10.1
Overview
The present specification describes Ix signalling procedures and their interaction with SIP signalling in the control plane, and with user plane procedures. 3GPP TS 29.238 [25] maps these signalling procedures to H.248 messages and defines the required packages and parameters.

10.2
Main Functions supported at the Ix Interface

10.2.1
IP Address and Port Conversion
The IP Address and port conversion is provisioned via the IMS-ALG and TrGW functionality for NAPT and IP Version Interworking documented in Clause 9.
This function is mandatory to be supported in the TrGW and shall always be applied if the IBCF invokes the TrGW.

Note:
This is basic functionality of the H.248 protocol used at the Ix interface 
10.2.2
Source Addess and Port Filtering
10.2.3
Handling of RTCP Streams
10.2.4
IP Realm Indentification
10.2.5
Transcoding
The transcoding functionality in the TrGW is optional.
A TrGW providing transcoding capabilities operates in the "media aware" mode.
A TrGW providing no transcoding capabilities operates in the "media agnostic" mode.

For a TrGW  operating in the "media aware" mode, the IBCF  shall provision Media related information (e.g. codec information) to the TrGW.
A TrGW in "media-aware" mode shall provide transcoding of the user plane if a voice or audio codec mismatch occurs between terminations in the same context. 
10.3
Example Call flow
10.3.1
Network model

Figure 10.3.1.1 shows the network model,. The broken line represents the call control signalling. The dotted line represents the user plane. The IBCF uses one context with two terminations in the TrGW. 
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Figure 10.3.1.1: Network model

10.3.2
Call establishment
Figure 10.3.2.1 depicts the signalling flow for a call setup either from or toward an external network.
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1.
The IBCF an SDP offer in SIP signalling.

2.
The IBCF detects that one of the CS-TrGW functions is required, e.g. NAPT/NAT

3.
The IBCF sends a H.248 ADD command to create the outgoing termination and to request resources to execute TrGW function

4.
The TrGW creates the outgoing termination 

5.
The TrGW replies to IBCF with a H.248 Add reply command and provides the local address and port of the outgoing termination
6.
The IBCF replaces the IP address inside the SDP using the information coming from TrGW

7.
SDP offer is sent to the network at the outgoing side

8.
SDP answer is received by IBCF
9.
The IBCF sends a H.248 MOD command to configure the outgoing termination with Address and port information received in the SDP answer
10.
The TrGW configures the outgoing termination 

11.
The TrGW replies to IBCF with a H.248 MOD reply command 
12. 
The IBCF sends a H.248 ADD command to create the incoming termination and to request resources to execute TrGW function

10.
The CS-TrGW uses the provided information to create the incoming termination in order to assist media flow enabling and perform action requested by IBCF (e.g. enable NAPT/NAT mechanism on the created termination).

11.
The CS-TrGW replies to IBCF with a H.248 Add reply command

12. 
Some modification of the SDP may be provided by IBCF: e.g. the IBCF replaces the IP address inside the SDP using the information coming from TrGW

13.
SDP answer is sent to the network at the incoming side

14.
The TrGW performs the tasks for the specific use case.
Note:
Steps 12 to 14 may also be executed after step 2.
15..
The IBCF replaces the IP address inside the SDP using the information coming from TrGW

16.
SDP answer is sent to the network at the incoming side
Figure 10.3.2.1: IBCF and TrGW interaction at Call establishment.
10.4
Procedures

10.4.1
Call related Procedures
10.4.1.1
Reserve TrGW Connection Point
This procedure is used to reserve an termination at the TrGW.

Table 10.4.1.1.1: Reserve TrGW Connection Point

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Reserve TrGW Connection Point


	IBCF
	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.

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

	
	
	Local IP Resources
	C
	This information element indicates the resource(s) (e.g. codec, auxiliary payload types) for which the TrGW shall be prepared to receive user data, Mandatory for media-awre mode and optional for media-agnostic mode.

	
	
	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 configured.

	
	
	Local Connection Address Request
	M
	This information element requests an IP address and port number on the TrGW 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.

	Reserve TrGW Connection Point Ack
	TrGW
	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
	C
	This information element indicates the resources that the TrGW has reserved to receive the user plane data from the remote peer.
Mandatory for media-awre mode and optional for media-agnostic mode.

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


Editor's Note; This table has been derived from the Reserve RTP Connection point procedure. However, specific information elements to control the Main Functions in Clause 10.2 are still missing.
10.4.1.2
Configure TrGW Connection Point

This procedure is used to configure or reconfigure an termination at the TrGW.

Table 10.4.1.2.1: Configure TrGW Connection Point Procedure
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Configure TrGW Connection Point
	IBCF
	Context
	M
	This information element indicates the existing context.

	
	
	Termination
	M
	This information element indicates the existing bearer termination.

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

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

	
	
	Local Connection Address
	O
	This information element indicates the IP address and port on the TrGW 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 TrGW 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 configured.

	Configure TrGW Connection Point
Ack
	TrGW
	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 TrGW 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 TrGW 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 TrGW 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 TrGW can send user plane data to. Shall be present if corresponding IE is present in the request.


Editor's Note; This table has been derived from the Configure RTP Connection point procedure. However, specific information elements to control the Main Functions in Clause 10.2 are still missing.

10.4.1.3
Reserve and Configure TrGW Connection Point
This procedure is used to reserve and configure multimedia-processing resources for a termination at the TrGW.
Table 10.4.1.3.1: Reserve and Configure TrGW Connection Point
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	 Reserve and Configure TrGW Connection Point
	IBCF
	Context/Context Request
	M
	This information element indicates the existing context or requests a new context for the bearer termination.

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

	
	
	IP Interface
	O
	This information element specifies the used interface type for the IP termination (e.g. MboIP).

	
	
	Local IP Resources
	C
	This information element indicates the resource(s) (e.g. codec, auxiliary payload types) for which the TrGW shall be prepared to receive user data, 
Mandatory for media-awre mode and optional for media-agnostic mode.

	
	
	Remote IP Resources
	C
	This information element indicates the resources (e.g. codec, auxiliary payload types) that the TrGW shall use to send user data.
Mandatory for media-awre mode and optional for media-agnostic mode.

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

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

	
	
	Remote Connection Address
	M
	This information element indicates the IP address and ports of the remote party that the TrGW 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.

	Reserve and Configure TrGW Connection Point
	TrGW
	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
	C
	This information element indicates the resources that the TrGW has reserved to receive the user plane data from the remote side.
Mandatory for media-aware mode and optional for media-agnostic mode.

	
	
	Remote IP Resources
	C
	This information element indicates the resource (i.e. codec) that the TrGW shall use to send user data.
Mandatory for media-aware mode and optional for media-agnostic mode.

	
	
	Local Connection Addresses 
	M
	This information element indicates the IP address and port on the TrGW that shall receive user plane data.


Editor's Note; This table has been derived from the Reserve and Configure RTP Connection point procedure. However, specific information elements to control the Main Functions in Clause 10.2 are still missing.

10.4.2
Non Call related Procedures
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16.  SDP answer(Ip2a, P2a) 
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