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-------------------------------------------------  1st change ---------------------------------------
10.2
Main Functions supported at the Ix Interface

10.2.0
Introduction

The following functions shall be supported by the TrGW:

-
Gate Management including:

-
Opening/closing of gates;

-
Remote source address filtering; and
-
Remote source port filtering;

-
QoS packet marking (differentiated services);

-
NAPT and IP Version Interworking;

-
Bandwidth policing;

-
Hanging termination detection;

-
IP Realm Indication
-
Media Control; and
-
Through-Connection.

Additionally, the following functions may be supported by the TrGW:

-
Resource allocation per flow;

-
Media Inactivity Detection;

-
IP Realm availability;

-
Emergency Call; and
-
IMS end-to-end media plane security.


10.2.1
NAPT and IP version interworking
NAPT and IP version interworking is documented in Clause 9.

The IP Address and port conversion is configured by the standard Ix interactions at call setup depicted in Figure 10.1.3.1.1.1. 

IP address and port conversion is mandatory every time a TrGW is inserted into the path for any reason to guarantee that all IP packets are routed through this entity.
-------------------------------------------------  2nd change ---------------------------------------
10.2.3
RTCP Handling
The procedures in subclause A.7.1.2.2.7 of 3GPP TS 29.235 [29] are applicable. 
10.2.4
IP Realm Indication

Whenever requesting a new IP media-path (i.e. creation of IP bearer terminations), the TrGW may indicate the correspondent IP realm/domain to the TrGW. The TrGW shall assign the IP termination in the IP realm indicated. The same IP realm shall be applied to all media streams associated with the termination. The IP realm identifier shall not be changed after the initial assignment.
A default IP realm may be configured such that if the TrGW has not received the IP realm identifier and the TrGW supports multiple IP realms then the default IP realm shall be used.

10.2.5
Media Control

The transcoding functionality, where the TrGW processes and possibly converts application / media data (like e.g. RTP payload) is optional for the TrGW and IBCF to support. 

The IBCF shall determine the TrGW transcoding capability through provisioning and MGW selection, outside the scope of this specification. 

IBCF procedures to offer transcoding in SIP/SDP signalling are described in 3GPP TS 23.228 [8] and in 3GPP TS 24.229 [1]. The IBCF shall only apply those transcoding procedures if an attached TrGW supports transcoding. For media with "RTP/SAVP" (see IETF RFC 3711 [34]) or "RTP/SAVPF" (see IETF RFC 5124 [35]) as transport protocol, the IBCF shall not offer or apply transcoding.

If the IBCF and available TrGW support transcoding, the IBCF may add codecs to a SDP offer within a SIP request.

If the IBCF and available TrGW do not support transcoding, or if the IBCF chooses not to offer transcoding, the IBCF shall pass SDP offers without adding codecs to the SDP offer and the IBCF shall pass SDP answers without modification to the contained codecs.
If the IBCF does not offer or apply transcoding procedures (as described above) but inserts the TrGW for any other reason, the IBCF shall either not signal media related information to the TrGW, or it shall signal the same media related information for all interconnected terminations (i.e. identical media configurations for the two connected H.248 stream endpoints).

If the IBCF does not offer or apply transcoding it but signals media attributes to a TrGW that does not support transcoding without having seized the peer termination (see Figure 10.2.5.3, Step 3) the TrGW' shall accept this request even though it cannot reserve any transcoding resources related to this media. When the peer Termination is seized and configured it shall be configured with the same media related sub-fields in the media descriptor as for the first Termination. If the selected codec is not the same as the codec configured at the first termination then this termination shall be modified before the peer termination is seized.

NOTE 1:
The signalling of such codec related information by an IBCF to a TrGW not supporting transcoding is an implementation decision.
NOTE 2:
A TrGW not supporting transcoding can use such codec related information to learn that RTCP ports need to be reserved, and to derive information about packet size and frequency useful for internal resource reservation.
If the IBCF and available TrGW support transcoding and the IBCF includes in a SDP offer additional codecs, the following procedures apply:

-
The IBCF may seize a termination towards the terminating user, using the "Reserve TrGW Connection Point" procedure before sending an SDP offer with added codecs to the terminating user. The IBCF may signal media related information to the TrGW or omit media when adding the IP termination at this stage.

NOTE 3: 
the signalling of media related information to a MGW requires that it reserve the indicated resources before returning a positive response to the H.248 command, by omitting media related information the TrGW does not need to reserve any associated resources at this stage. 

-
When the IBCF receives the SDP answer from the terminating user, the IBCF shall check if any of the codecs offered by the originating side are contained in the answer. 

-
If only the codecs inserted by the IBCF are contained in the answer, the IBCF shall configure the TrGW to transcode. If it previously performed a "Reserve TrGW Connection Point" procedure it shall configure the TrGW using the "Configure TrGW Connection Point" procedure towards the termination on the terminating user side by supplying the media returned in the answer from the terminating user, otherwise it shall perform a "Reserve and Configure TrGW Connection Point" procedure. Within those procedures, the IBCF shall supply the media returned in the answer from the terminating user. If the IBCF seized the teremination only at this point in time, it shall send the IP address and port information received from the TrGW in the acknowledment to the "Reserve and Configure TrGW Connection Point" procedure towards the terminating user in a new SDP offer. The IBCF shall perform the "Reserve and Configure TrGW Connection Point" procedure towards the termination on the originating user side, supplying the preferred media offered by the originating side. 

-
If the returned SDP contains media offered by the originating user no transcoding at the TrGW is required.  If the IBCF previously performed the "Reserve TrGW Connection Point" procedure the IBCF shall configure the TrGW accordingly by either either supplying the same media related information for all interconnected terminations or by omitting the media related information.

Some basic use cases are depicted in figures 10.2.5.1 10.2.5.2, and 10.2.5.3.
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1   SDP offer  (IP2o, P2o,  codec1, codec2 )  

3.   H.248 ADD req    ( C=   ? , T=   ? ,  L Addr=?,  LP ort=? ,    Local Resources=" - " or codec1  or codec 2  or  codec 3 )  

5.  H.248 ADD resp.   (C=C1, T=T1,   L Addr= IP1o, LPort=P1o )  

2.IBCF supports transcoding  and supports  additional codecs, the IBCF inserts  additional codecs in t he SDP offer  

 4.   Create  outgoing termination T1  

6.   Modify SDP offer  

7.  SDP offer (IP1o, P1o, codec 1, codec2, codec3) 

8 .    SDP answer (IP1a, P1a,  codec 1 )  

10.   Configure Outgoing Termination T1  

15.   Modify SDP answer  

1 6 .    SDP answer (Ip2a, P2a,  codec 1 )    

TrGW  

IBCF  

9.   H.2 48 MOD req    (C=   C1, T=   T1,    RAddr=IP1a, RPort=P1a ,    Local Resources=" - " or codec1   Remote  Resources=" - " or codec1 )  

11 .   H.248  MOD   Resp     C=   C1, T=   T1)  

13.   Create incoming Termination T2  

12 .   H.248 ADD req    C=   C1, T=   ?, LAddr=?,  LPort=?,    RAddr=IP2o, RPort=P2o ,   Local Resources=" - "  or codec1 ,   Remote  Resources=" - " or codec1 )  

14.   H.248 ADD Resp    C=   C1, T=   T2 ,    LAddr= IP2a , LPort= P2a ,    RAddr=IP2o, RPort=P2o )  

Reserve  TrGW  Connection  Point  

Configure  TrGW  Connection  Point  

Reserve    And  Configure  TrGW  Connection  Point  


1.
The IBCF receives an SDP offer in SIP signalling.

2.
The IBCF adds additional codecs to the subsequent SDP offer, giving priority to those offered by the preceding node/network.

3.
In this example the IBCF seizes a TrGW prior to sending the new SDP offer; as this scenario is preparing for a possible transcoding in the TrGW then a TrGW supporting media shall be seized. The IBCF sends a H.248 ADD request command to create the outgoing termination and to request IP resources to execute TrGW function. As no media transcoding is yet known to be needed this may be indicated by omitting media related sub-fields in the media descriptor (i.e.signalling "-"). Alternatively the preferred codec (e.g. Codec 1) may be signalled in order to reserve this resource in the event that transcoding was required.

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.
The IBCF forwards the new offer to the succeeding node. 8.
SDP answer is received by IBCF. In this example the codec1 received in the original SDP offer in step1 has been selected by the succeeding network/terminating UE and the IBCF determines that transcoding is not required.
9.
The IBCF sends a H.248 MOD request command to configure the outgoing termination with address and port information received in the SDP answer. As no media transcoding is needed this may be indicated by omitting media related sub-fields in the media descriptor (i.e. signalling "-"). Alternatively the selected codec (Codec 1) may be signalled
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 request command to create the incoming termination to configure this termination with remote address and port information and to request resources to execute TrGW function. As no media transcoding is needed this may be indicated by omitting media related sub-fields in the media descriptor (i.e. signalling "-"). Alternatively the selected codec received in step 8 (Codec 1) may be signalled
13.
The TrGW creates the incoming termination.
14.
The TrGW replies to the IBCF with a H.248 ADD reply command and provides the local address and port of the incoming termination.
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 10.2.5.1: IBCF and TrGW interaction when the IBCF offers additional codecs but no transcoding is required, and the TrGW is seized in advance.
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1   SDP offer  (IP2o, P2o,  codec1, codec2 )  

3.   H.248 ADD req    ( C=   ? , T=   ? ,  L Addr=?,  LP ort=? ,    Local Resources=" - " or codec1 or  codec 2  or  codec  3 )  

5.  H.248 ADD resp.   (C=C1, T=T1,   L Addr= IP1o, LPort=P1o )  

2.   IBCF supports transcoding  and supports additional  codecs  

 4.   Create  outgoing termination T1  

6.   Modify SDP offer  

7.  SDP offer (IP1o, P1o, codec 1, codec 2, codec 3) 

8 .    SDP answer (IP1a, P1a,  codec  3 )  

10.   Configure Outgoing Termination T1  

15.   Modify SDP answer  

1 6 .    SDP answer (Ip2a, P2a,  codec1 or codec2 )    

TrGW  

IBCF  

9.   H.248 MOD req    (C=   C1, T=   T1,    RAddr=IP1a, R Port=P1a ,    Local Resources=  codec 3   Remote Resources=  codec 3 )  

11 .    H.248  MOD   Resp     C=   C1, T=   T1)  

13.   Create incoming Termination T2  

12 .   H.248 ADD req    C=   C1, T=   ?, LAddr=?,  LPort=?,    RAddr=IP2o, RPort=P2o ,   Local Resources= codec1  or codec 2,   Remote  Resources= codec1  or codec 2 )  

14.   H.248 ADD Resp    C=   C1, T=   T2 ,    LAddr= IP2a , LPort= P2a ,    RAddr=IP2o, RPort=P2o )  

Reserve  TrGW  Connection  Point  

Configure  TrGW  Connection  Point  

Reserve    And  Configure  TrGW  Connection  Point  


1.
The IBCF receives an SDP offer in SIP signalling.

2.
The IBCF adds additional codecs to the subsequent SDP offer, giving priority to those offered by the preceding node/network.

3.
In this example the IBCF seizes a TrGW prior to sending the new SDP offer; as this scenario is preparing for a possible transcoding in the TrGW then a TrGW supporting media shall be seized. The IBCF sends a H.248 ADD request command to create the outgoing termination and to request IP resources to execute TrGW function. As no media transcoding is yet known to be needed this may be indicated by omitting media related sub-fields in the media descriptor (i.e.signalling "-"). Alternatively the preferred codec (e.g. Codec 1) may be signalled in order to reserve this resource in the event that transcoding was required.

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.
The IBCF forwards the new offer to the succeeding node. 
8.
The SDP answer is received by IBCF. In this example the codec3 added by the IBCF to the SDP offer has been selected. Transcoding is therefore required.
9.
The IBCF sends a H.248 MOD request command to configure the outgoing termination with address and port information received in the SDP answer and the selected media attibutes (codec 3).
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 request command to create the incoming termination to configure this termination with remote address and port information and to request resources to execute TrGW function. As media transcoding is required it indicates this explicitly with a codec selected by the IBCF for the incoming termination from the offered codec(s) received in step1.

13.
The TrGW creates the incoming termination.
14.
The TrGW replies to the IBCF with a H.248 ADD reply command and provides the local address and port of the incoming termination..
15.
The IBCF replaces the IP address inside the SDP using the information coming from TrGW and replaces the codec with the codec it selected for the incoming termination.
16.
SDP answer is sent to the network at the incoming side.

Figure 10.2.5.2: IBCF and TrGW interaction when IBCF offers additional codecs and transcoding is required, and the TrGW is seized in advance.
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1   SDP offer  (IP2o, P2o,  codec1, codec2 )  

3.   H.248 ADD req    ( C=   ? , T=   ? ,  L Addr=?,  LP ort=? ,    Local Resources=" - " or codec1 or codec 2 )  

5.   H.248 ADD resp.   (C=C1, T=T1,   L Addr= IP1o, LPort=P1o )  

2.   Use case X detected  that needs TrGW  functionality   

 4.   Create  outgoing termination T1  

6.   Modify SDP offer  

7 .  SDP offer (IP1o, P1o,  codec 1, codec 2 )  

8 .    SDP answer (IP1a, P1a,  codec 1 )  

10.   Configure Outgoing Termination T1  

15.   Modify SDP answer  

1 6 .    SDP answer (Ip2a, P2a,  codec 1 )    

TrGW  

IBCF  

9.   H.248 MOD req    (C=   C1, T=   T1,    RAddr=IP1a, RPort=P1a ,    Local Resources=" - " or  codec1   Remote  Resources=" - " or codec1 )  

11 .   H.248  MOD   Resp     C=   C1, T=   T1)  

13.   Create incoming Termination T2  

12 .   H.248 ADD req    C=   C1, T=   ?, LAddr=?,  LPort=?,    RAddr=IP2o, RPort=P2o ,   Local Resources=" - " or codec1 ,   Remote  Resources=" - " or codec1 )  

14.   H.248 ADD Resp    C=   C1, T=   T2 ,    LAddr= IP2a , LPort= P2a ,    RAddr=IP2o, RPort=P2o )  

Reserve  TrGW  Connection  Point  

Configure  TrGW  Connection  Point  

Reserve    And  Configure  TrGW  Connection  Point  


1.
The IBCF receives an SDP offer in SIP signalling.

2.
The IBCF requires a TrGW for another use case but does not offer transcoding. 

3.
The IBCF sends a H.248 ADD request command to create the outgoing termination and to request IP resources to execute TrGW function. As no media transcoding is required this may be indicated by signalling "-". Alternatively the any codec (e.g. Codec 1) can be signalled. If the IBCF selects a TrGW that does not support transcoding, the IBCF may signal media related sub-fields in the media descriptor to the TrGW if the TrGW supports media encoding. The TrGW  shall accept the ADD request even though it cannot reserve any transcoding resources for the indicated media.

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.
The IBCF forwards the new offer to the succeeding node.

8.
The SDP answer is received by IBCF. In this example the codec1 received in the original SDP offer in step1 has been selected.
9.
The IBCF sends a H.248 MOD request command to configure the outgoing termination with address and port information. As no media transcoding is needed this may be indicated by signalling "-" .Alternatively the selected codec (Codec 1) can be signalled.

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 to configure this termination with remote address and port information and to request resources to execute TrGW function. As no media transcoding is needed this may be indicated by signalling "-" .Alternatively media related sub-fields in the media descriptor for the codec indicated to the incoming termination may be signalled (e.g. the selected codec received in step 8 (Codec 1). 

13.
The TrGW creates the incoming termination.
14.
The TrGW replies to the IBCF with a H.248 ADD reply command and provides the local address and port of the incoming termination.
15.
The IBCF replaces the IP address inside the SDP answer using the information coming from TrGW.
16.
SDP answer is sent to the network at the incoming side.

Figure 10.2.5.3: IBCF and TrGW interaction when IBCF does not offer transcoding 
-------------------------------------------------  3rd change ---------------------------------------
10.2.7
QoS Packet Marking (differentiated services)
The procedures in subclause A.7.1.2.2.4 of 3GPP TS 29.235 [29] are applicable.

Those procedures relate to Diffserv code point marking as described in IETF RFC 2474 [31]
-------------------------------------------------  4th change ---------------------------------------
10.2.9
Bandwidth Policing

The procedures in subclause A.7.1.2.2.8 of 3GPP TS 29.235 [29] are applicable.
10.2.10
IMS end-to-end media plane security

An IBCF and a TrGW may support the end-to-end IMS media plane security as specified in 3GPP TS 33.328 [32]. If supported, the IBCF shall use the following procedures.

If the IBCF receives SDP containing media lines with "RTP/SAVP" (see IETF RFC 3711 [34]) or "RTP/SAVPF" (see IETF RFC 5124 [35]) as transport protocol, the IBCF shall:

-
forward the SDP with unmodified transport protocol for those media lines;

-
apply the procedures to not offer or apply transcoding defined in subclause 10.2.5; and

-
provide "RTP/SAVP" or "RTP/SAVPF", as received in the SDP, to the TrGW as transport protocol for all related terminations, and not provide media related information to these terminations, to configure the TrGW to pass media and possibly associated RTCP control flows and not to reserve any resources.

NOTE:
RTP/SAVP or SAVPF are provided to the TrGW even though it does not reserve any resources for this as such, but this is needed in order to allocate dual ports to support RTCP flows. These are also controlled as described in subclause 10.2.3. For "RTP/SAVP" or "RTP/SAVPF", RTCP will be encrypted and can not be interpreted by the TrGW. Media information is also meaningless as encryption will modify the properties of the media streams. 
If the IBCF receives SDP containing SDES SDP attribute(s) according to IETF RFC 4568 [33], IBCF shall forward the SDP with unmodified SDES SDP attribute(s), but shall not provide the SDES SDP attribute(s) to the TrGW.  
-------------------------------------------------  5th change ---------------------------------------
10.2.x
IP Realm Availability

The procedures in A.7.1.2.2.5 of 3GPP 29.235 [29] are applicable.

-------------------------------------------------  6th change ---------------------------------------
10.3
Void
-----------------------------------------------  End changes --------------------------------------
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