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************************************* 1st Change ***********************************************************

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], in 3GPP TS 23.228 [3] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1] or in 3GPP TS 23.228 [3].

ALG
Application Level Gateway
B2BUA
Back-to-Back User Agent
IC
Interconnection
ICE
Interactive Connectivity Establishment

MR
Media Resource

OMR
Optimal Media Routeing
TRF
Transit and Roaming Function
UA
User Agent

************************************* 1st Change ***********************************************************

Editor's note: The content of this subclause is preliminary and needs to be reviewed.

Editor's note: The coding example contains the use of SIP header fields and encodings of parameters transported by these headers field that are not yet agreed in CT1.

A.6.1
General

This subclause provides an example on how OMR is used to find an optimal media path when loopback routeing is used and how to preserve signalling paths and media paths compatible with the existing charging model.

The example does not focus on the OMR algorithm as such instead the focus is on the selection and configuration of IP realm names. The example only describes the message flow on the originating side.

Figure A.6.1-1 shows the IP realm and IP configuration used in this example.
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Figure A.6.1-1: IP realm and IP address configurations.

A.6.2
Message flow

The user A at UE-A is roaming into a visited network V. The user A is a subscriber of operator H.

Preconditions in this example:

-
The user A is registered to the Home IMS network H via the visited operator V network and the IC network X; The IC network does not store any registration information.

-
P-CSCF-A and S-CSCF supports loopback routeing;

-
IBCF-1, IBCF-2, IBCF-3, IBCF-4, IBCF-5, IC-1 and IC-2 supports OMR and all networks supports loopback routeing;

-
IBCF-1, IBCF-4 and IBCF-5 are instances in the same physical IBCF in the visited network V; 

-
IC-1 and IC-2 are instances in the same physical IC hub; 

-
IBCF-2 and IBCF-3 are instances in the same physical IBCF in the home network H; and

-
no B2BUA manipulating SDP is connected in the home operator H network.

Figure A.6.2-1 shows the message flow for the scenario.
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Figure A.6.2-1: Message flow for loopback routeing via an IC network.

NOTE:
For clarity, the SIP 100 (Trying) messages are not shown in the signalling flow.
Editor's note: How to indicate to the exit IBCF how to apply the correct OMR policy is FFS.

Editor's note: How the S-CSCF can understand that a service invoked by an application server makes the use of loopback routeing not a viable option is FFS.

Editor's note: The preservation of any parameters needed by ravel in application servers, e.g. ICID is FFS.

Editor's note: The handling of the "orig-ioi" header parameter in the P-Charging Vector header field and what type of IOI value to be used is FFS.

Editor's note: The handling of the "term-ioi" header parameter in the P-Charging Vector header field and what type of IOI value to be used is FFS.

Editor's note [WID RAVEL, CR 3971]: Any indicators to be sent in responses are assumed to be related to charging and are FFS.

The steps of the flow are as follows:

1.
INVITE request (UE-A to P-CSCF-A) - see example in table A.6.2-1.

The user A at UE-A initiates a call. The UE-A sends an initial INVITE request to the P-CSCF-A according to 3GPP TS 24.229 [4].

Table A.6.2-1: INVITE request (UE-A to P-CSCF-A)

INVITE SIP: tel:+4687197378; SIP/2.0

Route: <sip:pcscf1.visitedV.net;lr>

Other SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1

s=

t=0 0

c=IN IP4 192.0.2.1

m=audio 49170 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos optional remote sendrecv

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

2.
INVITE request (P-CSCF-A to IBCF-1) - see example in table A.6.2-2.


When the P-CSCF-A receives the initial INVITE request and, since the user A is a roaming user, the P-CSCF-adds the Feature-Caps header field with the g.3gpp.trf with the address to the TRF; and


The P-CSCF-A selects an IBCF (IBCF-1) to be the exit IBCF towards the home IMS network H of the user A and sends the INVITE request according to 3GPP TS 24.229 [4] to IBCF-1.

Table A.6.2-1: INVITE request (P-CSCF-A to IBCF-1)
INVITE SIP: tel:+4687197378; SIP/2.0

Route: <sip:scscf1.operatorH.net;lr>

Feature-Caps:+g.3gpp.trf="<sip:trf1.visitedV.net>"

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024"

Other SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1

s=

t=0 0

c=IN IP4 192.0.2.1

m=audio 49170 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

3.
INVITE request (IBCF-1 to IC-1) - see example in table A.6.2-3.


When the IBCF-1 receives the initial INVITE request the IBCF-1 updates the SDP as follows:

-
the media parameters received from the TrGW are included in the SDP;

-
the IP address, port number and the IP realm Va.operatorV.net of the UE-A is included as the visited-realm 1 instance;

-
the IP address, port number of the TrGW and the local IP realm Xa1.operatorX.net are included as the visited-realm 2 instance. To avoid unwanted optimal media paths being created the local IP realm Xa1.operatorX.net is selected as this is a local IP realm only known by the IBCF-1, IBCF-4 and IBCF-5.


The IBCF-1 selects to route the INVITE request via an IC network and sends the INVITE request according to 3GPP TS 24.229 [4] to the IC-1.

Table A.6.2-3: INVITE request (IBCF-1 to IC-1)

INVITE SIP: tel:+4687197378; SIP/2.0

Route: <sip:scscf1.operatorH.net;lr>

Feature-Caps:+g.3gpp.trf="<sip:trf1.visitedV.net>"

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024"

Other SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1

s=

t=0 0

c=IN IP4 178.15.1.1

m=audio 62111 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.1 62111

a=omr-m-cksum:(..) 

a=omr-s-cksum:0
4.
INVITE request (IC-1 to IBCF-2) - see example in table A.6.2-4.


When the IC-1 receives the initial INVITE request and since the IC-1 according to local policy allows itself to be bypassed by media then the IC-1 updates the SDP as follows:

-
the media parameters of the IC-1 are included in the SDP; and

-
the IP address, port number of the IC-1 and the local IP realm Xa2.operatorX.net are included as the visited-realm 3 instance. To avoid unwanted optimal media paths being created the local IP realm Xa2.operatorX.net is selected as this is a local IP realm only known by the IC-1 and IC-2.


The IC-1 selects an entry IBCF of the home IMS network H and sends the INVITE request according to 3GPP TS 24.229 [4] to the IBCF-2.

Table A.6.2-4: INVITE request (IC-1 to IBCF-2)

INVITE SIP: tel:+4687197378; SIP/2.0

Route: <sip:scscf1.operatorH.net;lr>

Feature-Caps:+g.3gpp.trf-uri="<sip:trf1.visitedV.net>"

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024";orig-ioi="Va.operatorV.net"

Other SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1

s=

t=0 0

c=IN IP4 179.14.1.1

m=audio 52211 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.1 62111

a=visited-realm:3 Xa2.operatorX.net IN IP4 179.14.1.1 52211

a=omr-m-cksum:(..) 

a=omr-s-cksum:0
5.
INVITE request (IBCF-2 to S-CSCF) - see example in table A.6.2-5.


When the IBCF-2 receives the initial INVITE request and since the IBCF-2 according to local policy allows itself to be bypassed by media then the IBCF-2 updates the SDP as follows:

-
the media parameters of the TrGW are included in the SDP; and

-
the IP address, port number of the TrGW and the IP realm Ha.operatorH.net are included as the visited-realm 4 instance.


The IBCF-2 sends the INVITE request according to 3GPP TS 24.229 [4] to the S-CSCF.

Table A.6.2-5: INVITE request (IBCF-2 to S-CSCF)

INVITE SIP: tel:+4687197378; SIP/2.0

Route: <sip:scscf1.operatorH.net;lr>

Feature-Caps:+g.3gpp.trf-uri="<sip:trf1.visitedV.net>"

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024";orig-ioi="Va.operatorV.net"

Other SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1

s=

t=0 0

c=IN IP4 190.1.15.1

m=audio 16789 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.1 62111

a=visited-realm:3 Xa2.operatorX.net IN IP4 179.14.1.1 52211

a=visited-realm:4 Ha.operatorH.net IN IP4 190.1.15.1 16789

a=omr-m-cksum:(..)

a=omr-s-cksum:0
6.
INVITE request (S-CSCF to IBCF-3) - see example in table A.6.2-6.


When the S-CSCF receives the initial INVITE request the S-CSCF decides according to local policy that loopback routeing shall be used. 

The S-CSCF:

-
includes the TRF URI included in the g.3gpp.trf in the Route header field;

-
includes in a Feature-Caps header field the feature tag +g.3gpp.loopback to indicate that loopback routeing is ongoing; and

-
replaces the received orig-ioi parameter value in the P-Charging-Vector header field with the value Ha.operatorH.net identifying the home IMS network H.

NOTE:
Number normalization and ENUM translation is deferred to the visited network.


The S-CSCF/BGCF selects an entry IBCF and sends the INVITE request according to 3GPP TS 24.229 [4] to the IBCF-3.

Table A.6.2-6: INVITE request (S-CSCF to IBCF-3)

INVITE SIP: tel:+4687197378; SIP/2.0

Route:<sip:trf1.visitedV.net;lr>

Feature-Caps:+g.3gpp.loopback

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024"

Other SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1

s=

t=0 0

c=IN IP4 190.1.15.1

m=audio 16789 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.1 62111

a=visited-realm:3 Xa2.operatorX.net IN IP4 179.14.1.1 52211

a=visited-realm:4 Ha.operatorH.net IN IP4 190.1.15.1 16789

a=omr-m-cksum:(..)

a=omr-s-cksum:0
7.
INVITE request (IBCF-3 to IC-2) - see example in table A.6.2-7.


When the IBCF-3 receives the initial INVITE request the IBCF-3 updates the SDP as follows:

-
the media parameters of the TrGW are included in the SDP; and

-
the IP address, port number of the TrGW and the local IP realm Xa4.operatorX.net are included as the visited-realm 5 instance. To avoid unwanted optimal media paths being created the local IP realm Xa4.operatorX.net is selected as this is a local IP realm only known by the IBCF-2 and IBCF-3.


The IBCF-3 selects to route the INVITE request via an IC network and sends the INVITE request according to 3GPP TS 24.229 [4] to the IC-2.

Table A.6.2-7: INVITE request (IBCF-3 to IC-2)

INVITE SIP: tel:+4687197378; SIP/2.0

Route:<sip:trf1.visitedV.net;lr>

Feature-Caps:+g.3gpp.loopback

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector:icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024"

Other SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1

s=

t=0 0

c=IN IP4 179.14.1.3

m=audio 34500 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.1 62111

a=visited-realm:3 Xa2.operatorX.net IN IP4 179.14.1.1 52211

a=visited-realm:4 Ha.operatorH.net IN IP4 190.1.15.1 16789

a=visited-realm:5 Xa4.operatorX.net IN IP4 179.14.1.3 34500

a=omr-m-cksum:(..)

a=omr-s-cksum:0
8.
INVITE request (IC-2 to IBCF-4) - see example in table A.6.2-8.


When the IC-2 receives the initial INVITE request the IC-2 detects that an optimal media path avoiding media to be sent through the home IMS network H is possible. The IC-2 updates the SDP as follows:

-
the IP address and port number included by IC-1 in visited-realm instance 3 are included in the SDP; and

-
the visited-realm instances 4 and 5 are removed so that the media path is no longer passing the home IMS network H. 


The IC-2 selects an entry IBCF in the visited network and sends the INVITE request according to 3GPP TS 24.229 [4] to the IBCF-4.

Table A.6.2-8: INVITE request (IC-2 to IBCF-4)

INVITE SIP: tel:+4687197378; SIP/2.0

Route:<sip:trf1.visitedV.net;lr>

Feature-Caps:+g.3gpp.loopback

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024"

Other SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1

s=

t=0 0

c=IN IP4 179.14.1.1

m=audio 52211 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.1 62111

a=visited-realm:3 Xa2.operatorX.net IN IP4 179.14.1.1 52211

a=omr-m-cksum:(..)

a=omr-s-cksum:0
9.
INVITE request (IBCF-4 to TRF) - see example in table A.6.2-9.


When the IBCF-4 receives the initial INVITE request the IBCF-4 detects that an optimal media path within the visited network is possible. The IBCF-4 updates the SDP as follows:

-
the IP address and port numbers in the visited-realm instance 1 is included in the SDP; and

-
the visited-realm instances 2 and 3 are removed so that the media path is no longer passing the IC network.


The IBCF-4 sends the INVITE request according to 3GPP TS 24.229 [4] to the TRF.

Table A.6.2-9: INVITE request (IBCF-4 to TRF)

INVITE SIP: tel:+4687197378; SIP/2.0

Route:<sip:trf1.visitedV.net;lr>

Feature-Caps:+g.3gpp.loopback

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024"

Other SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1

s=

t=0 0

c=IN IP4 192.0.2.1

m=audio 49170 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=omr-m-cksum:(..)

a=omr-s-cksum:0
10.
INVITE request (TRF to IBCF-5) - see example in table A.6.2-10.


When the TRF receives the initial INVITE request the TRF:

-
performs number normalization and ENUM translation and updates the Request-URI if necessary; and

-
inserts an orig-ioi parameter value in the P-Charging-Vector header field with the value Va.operatorV.net identifying the visited network.


The TRF selects an exit IBCF and sends the INVITE request according to 3GPP TS 24.229 [4] to the IBCF-5.

Table A.6.2-10: INVITE request (TRF to IBCF-5)

INVITE SIP: <sip:+46107197378@operatorY;user=phone> SIP/2.0

Feature-Caps:+g.3gpp.omr="disable-omr"

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024";orig-ioi="Va.operatorV.net"

Other SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1

s=

t=0 0

c=IN IP4 192.0.2.1

m=audio 49170 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=omr-m-cksum:(..)

a=omr-s-cksum:0
11.
183 (Session Progress) response (IBCF-5 to TRF) - see example in table A.6.2-11.


When the IBCF-5 receives the initial INVITE request the IBCF-5 sends the INVITE request towards the terminating network. The INVITE request may or may not include OMR specific parameters based on the IBCF-5 local policy.


When the IBCF-5 receives an SDP answer in a 183 (Session Progress) response from the terminating network the IBCF-5:

-
includes its own IP address and port number received from the TrGW in the SDP.


The IBCF sends the 183 (Session Progress) response according to 3GPP TS 24.229 [4] to the TRF.

Table A.6.2-11: 183 (Session Progress) response (IBCF-5 to TRF)

SIP/2.0 183 Session Progress

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024";term-ioi="y.operatorY.net"

Other SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1
s=-

c=IN IP4 192.0.2.4

t=0 0

m=audio 16511 RTP/AVP 97 98

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:98 AMR

a=fmtp:98 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:97 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511

12.
183 (Session Progress) response (TRF to IBCF-4) - see example in table A.6.2-12.


When the TRF receives the 183 (Session Progress) response the TRF stores the received term-ioi; and



The TRF sends the 183 (Session Progress) response according to 3GPP TS 24.229 [4] to the IBCF-4.

Table A.6.2-12: 183 (Session Progress) response (TRF to IBCF-4)

SIP/2.0 183 Session Progress

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1
s=-

c=IN IP4 192.0.2.4

t=0 0

m=audio 16511 RTP/AVP 97 98

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:98 AMR

a=fmtp:98 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:97 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511

13-15.
183 (Session Progress) response (IBCF-4 to S-CSCF via IC-2 and IBCF-3) - see example in table A.6.2-13.


When the IBCF-4 receives the 183 (Session Progress) response the IBCF-4 updates the SDP as follows:

-
The c=IN IP4 192.0.2.4 is replaced with an invalid IPv4 address, i.e. c=IN IP4 0.0.0.0, since the IP realm on visited network side and the IC network side are not the same hence the received IP address is not valid on the IC side.


The IBCF-4 sends the 183 (Session Progress) response according to 3GPP TS 24.229 [4] towards the S-CSCF via the IC-2 and IBCF-3. Neither the IC-2 nor the IBCF-3 updates the SDP.

Table A.6.2-13: 183 (Session Progress) response (IBCF-4 to S-CSCF via IC-2 and IBCF-3)

SIP/2.0 183 Session Progress

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1
s=-

c=IN IP4 0.0.0.0

t=0 0

m=audio 16511 RTP/AVP 97 98

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:98 AMR

a=fmtp:98 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:97 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511

16-18.
183 (Session Progress) response (S-CSCF to IBCF-1 via IBCF-2 and IC-1) - see example in table A.6.2-16.


The S-CCSCF sends the 183 (Session Progress) response according to 3GPP TS 24.229 [4] to the IBCF-1. Neither the IBCF-2 nor IC-1 updates the SDP.
Table A.6.2-16: 183 (Session Progress) response (S-CSCF to IBCF-1 via IBCF-2 and IC-1)

SIP/2.0 183 Session Progress

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1
s=-

c=IN IP4 0.0.0.0

t=0 0

m=audio 16511 RTP/AVP 97 98

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:98 AMR

a=fmtp:98 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:97 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511

19.
183 (Session Progress) response (IBCF-1 to P-CSCF-A) - see example in table A.6.2-19.


When the IBCF-1 receives the 183 (Session Progress) response the IBCF-1 updates the SDP.


The IBCF-1:

-
replaces the received invalid IPv4 address with the IP address received in the visited-realm instance 1; and

-
removes all OMR specific attributes since the SDP offer from P-CSCF-A did not contain any OMR specific attributes.


The IBCF-1 sends the 183 (Session Progress) response according to 3GPP TS 24.229 [4] to the P-CSCF-A. 

Table A.6.2-19: 183 (Session Progress) response (IBCF-1 to P-CSCF-A)

SIP/2.0 183 Session Progress

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1
s=-

c=IN IP4 192.0.2.4

t=0 0

m=audio 16511 RTP/AVP 97 98

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:98 AMR

a=fmtp:98 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:97 telephone-event

a=maxptime:20

20.
183 (Session Progress) response (P-CSCF-A to UE-A) - see example in table A.6.2-20.


When the P-CSCF-A receives the 183 (Session Progress) response the P-CSCF authorizes the resources;


The P-CSCF-A sends the 183 (Session Progress) response according to 3GPP TS 24.229 [4] to the UE-A.

Table A.6.2-20: 183 (Session Progress) response (P-CSCF-A to the UE-A)

SIP/2.0 183 Session Progress

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.1
s=-

c=IN IP4 192.0.2.4

t=0 0

m=audio 16511 RTP/AVP 97 98

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:98 AMR

a=fmtp:98 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:97 telephone-event

a=maxptime:20

21.
PRACK requests and SIP 200 (OK) response to the SIP PRACK request 


The PRACK is sent without any SDP offer/SDP answer between the UE-A and IBCF-5 according to 3GPP TS 24.229 [4].

22.
UPDATE request and SIP 200 (OK) response to the SIP UPDATE request


The UPDATE request and the response to the 200 (OK) response to the UPDATE request is sent with the same SDP offer and SDP answer as in the initial SIP INVITE request and the 183 (Session Progress) response but now indicating that resources are reserved at UE-A. The SDP updates are the same as in steps 1 – 20.

23-24.
UPDATE request (IBCF-5 to IBCF-4 via TRF) - see example in table A.6.2-23.


When the IBCF-5 receives an UPDATE request on the terminating side the IBCF-5 updates the SDP as follows:

-
the IP address and port number of the own TrGW is included in the SDP; and

-
a visited-realm instance 1 is added with the IP address and port number of the own TrGW and the IP realm Va.operatorV.net.


The IBCF-5 sends the UDATE request according to 3GPP TS 24.229 [4] to the IBCF-5 via TRF. 


The TRF does not update the SDP.

Table A.6.2-23: UPDATE request (IBCF-5 to IBCF-4 via TRF)

UPDATE SIP: sip:UE-A@operatorH.net; SIP/2.0

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933616 IN IP4 192.0.2.4
s=-

c=IN IP4 192.0.2.4

t=0 0

m=audio 16511 RTP/AVP 97 98

a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:98 AMR

a=fmtp:98 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:97 telephone-event

a=maxptime:20

visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511

a=omr-m-cksum:(..)

a=omr-s-cksum:0
25. UPDATE request (IBCF-4 to IC-2) - see example in table A.6.2-25.


When the IBCF-4 receives the UPDATE request the IBCF-4 updates the SDP as follows:

-
the IP address and port number of the own TrGW is included in the SDP; 

-
a visited-realm instance 2 is added with the IP address and port number of the own TrGW and the local IP realm Xa1.operatorX.net. The local IP realm Xa1.operatorX.net is only known by IBCF-2, IBCF-4 and IBCF-5.


The IBCF-4 sends the UDATE request according to 3GPP TS 24.229 [4] to the IC-2. 

Table A.6.2-25: UPDATE request (IBCF-4 to IC-2)

UPDATE SIP: sip:UE-A@operatorH.net; SIP/2.0

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933616 IN IP4 192.0.2.4
s=-

c=IN IP4 192.0.2.4

t=0 0

m=audio 62987 RTP/AVP 97 98

a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:98 AMR

a=fmtp:98 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:97 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.4 62987

a=omr-m-cksum:(..)

a=omr-s-cksum:0
26. UPDATE request (IC-2 to IBCF-3) - see example in table A.6.2-26.


When the IC-2 receives the UPDATE request the IC-2 updates the SDP as follows:

-
the IP address and port number of the IC-2 is included in the SDP; and

-
a visited-realm instance 3 is added with the IP address and port number of the IC-2 and the local IP realm Xa2.operatorX.net. The local IP realm Xa2.operatorX.net is only known by IC-1 and IC-2.


The IC-2 sends the UDATE request according to 3GPP TS 24.229 [4] to the IBCF-3. 

Table A.6.2-26: UPDATE request (IC-2 to IBCF-3)

UPDATE SIP: sip:UE-A@operatorH.net; SIP/2.0

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933616 IN IP4 192.0.2.4
s=-

c=IN IP4 179.14.1.4

t=0 0

m=audio 23987 RTP/AVP 97 98

a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:98 AMR

a=fmtp:98 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:97 telephone-event

a=maxptime:20

a=visited-realm:1 IN IP4 Va.operatorV.net 192.0.2.4 16511

a=visited-realm:2 IN IP4 Xa1.operatorX.net 178.15.1.4 62987

a=visited-realm:3 IN IP4 Xa2.operatorX.net 179.14.1.4 23987

a=omr-m-cksum:(..)

a=omr-s-cksum:0
27-28.
UPDATE request (IBCF-3 to IBCF-2 via S-CSCF) - see example in table A.6.2-27.


When the IBCF-3 receives the UPDATE request the IBCF-3 updates the SDP as follows:

-
the IP address and port number of the own TrGW is included in the SDP; and

-
a visited-realm instance 4 is added with the IP address and port number of the own TrGW and the IP realm Ha.operatorH.net.


The IBCF-3 sends the UDATE request according to 3GPP TS 24.229 [4] to the IBCF-2 via the S-CSCF. 


The S-CSCF does not update the SDP.

Table A.6.2-27: UPDATE request (IBCF-3 to IBCF-2 via S-CSCF)

UPDATE SIP: sip:UE-A@operatorH.net; SIP/2.0

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933616 IN IP4 192.0.2.4
s=-

c=IN IP4 190.1.15.2

t=0 0

m=audio 16543 RTP/AVP 97 98

a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:98 AMR

a=fmtp:98 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:97 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.4 62987

a=visited-realm:3 Xa2.operatorX.net IN IP4 179.14.1.4 23987

a=visited-realm:4 Ha.operatorH.net IN IP4 190.1.15.2 16543

a=omr-m-cksum:(..)

a=omr-s-cksum:0
29.
UPDATE request (IBCF-2 to IC-1) - see example in table A.6.2-29.


When the IBCF-2 receives the UPDATE request the IBCF-2 updates the SDP as follows:

-
the IP address and port number of the own TrGW is included in the SDP;

-
a visited-realm instance 5 is added with the IP address and port number of the own TrGW and the local IP realm Xa4.operatorX.net. The local IP realm Xa4.operatorX.net is only known by IBCF-3 and IBCF-2.


The IBCF-2 sends the UDATE request according to 3GPP TS 24.229 [4] to the IC-1.

Table A.6.2-29: UPDATE request (IBCF-2 to IC-1)

UPDATE SIP: sip:UE-A@operatorH.net; SIP/2.0

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933616 IN IP4 192.0.2.4
s=-

c=IN IP4 179.14.1.2

t=0 0

m=audio 36543 RTP/AVP 97 98

a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:98 AMR

a=fmtp:98 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:97 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.4 62987

a=visited-realm:3 Xa2.operatorX.net IN IP4 179.14.1.4 23987

a=visited-realm:4 Ha.operatorH.net IN IP4 190.1.15.2 16543

a=visited-realm:5 Xa4.operatorX.net IN IP4 179.14.1.2 36543

a=omr-m-cksum:(..)

a=omr-s-cksum:0
30.
UPDATE request (IC-1 to IBCF-1) - see example in table A.6.2-30.


When the IC-1 receives the UPDATE request the IC-2 detects that an optimal media path avoiding media to be sent through the home IMS network H is possible. The IC-1 updates the SDP as follows:

-
the IP address and port number included by IC-2 in visited-realm instance 3 are included in the SDP; and

-
the visited-realm instances 4 and 5 are removed so that the media path is no longer passing the home IMS network H. 


The IC-1 sends the UPDATE request according to 3GPP TS 24.229 [4] to the IBCF-1.

Table A.6.2-29: UPDATE request (IC-1 to IBCF-1)

UPDATE SIP: sip:UE-A@operatorH.net; SIP/2.0

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933616 IN IP4 192.0.2.4
s=-

c=IN IP4 179.14.1.4

t=0 0

m=audio 23987 RTP/AVP 97 98

a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:98 AMR

a=fmtp:98 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:97 telephone-event

a=maxptime:20

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.4 62987

a=visited-realm:3 Xa2.operatorX.net IN IP4 179.14.1.4 23987

a=omr-m-cksum:(..)

a=omr-s-cksum:0
31-32.
UPDATE request (IBCF-2 to UE-A) - see example in table A.6.2-31.


When the IBCF-1 receives the UPDATE request the IBCF-1 detects that an optimal media path within the visited network is possible. The IBCF-1 updates the SDP as follows:

-
the IP address and port numbers in the visited-realm instance 1 is included in the SDP; and

-
since the IBCF-1 did not receive any OMR attributes in the initial SDP offer, all OMR specific attributes are removed.


The IBCF-1 sends the UPDATE request according to 3GPP TS 24.229 [4] to the UE-A via P-CSCF-A. The P-CSCF-A does not update the SDP.

Table A.6.2-31: UPDATE request (IBCF-2 to UE-A)
UPDATE SIP: sip:UE-A@operatorH.net; SIP/2.0

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933616 IN IP4 192.0.2.4
s=-

c=IN IP4 192.0.2.4

t=0 0

m=audio 16511 RTP/AVP 97 98

a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:98 AMR

a=fmtp:98 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:97 telephone-event

a=maxptime:20

33-34.
200 (OK) response (UE-A to IBCF-1 via P-CSCF-A) - see example in A.6.2-33.


The UE-A sends the 200 (OK) response according to 3GPP TS 24.229 [4] to the IBCF-1 via the P-CSCF-A. The P-CSCF-A does not update the SDP.

Table A.6.2-34: 200 (OK) response to the UPDATE request (UE-A to IBCF-1 via P-CSCF-A).

SIP/2.0 200 OK

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.4

s=

t=0 0

c=IN IP4 192.0.2.1

m=audio 49170 RTP/AVP 97 98

a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

35-40. 200 (OK) response (IBCF-1 to IBCF-4 via IC-1, IBCF-2, S-CSCF, IBCF-3 and IC-2) - see example in table A.6.2-35.


When the IBCF-1 receives the 200 (OK) response to the UPDATE request the IBCF-1 updates the SDP as follows:

-
adds an visited-realm instance 1 with the IP address and the port number received from the P-CSCF-A (i.e. the UE-A IP address and the port number) and the IP realm Va.operatorV.net; and

-
modifies the IP address in the SDP to be an invalid IPv4 address, i.e. 0.0.0.0, since the IP realms on each side of the IBCF-1 is different.


The IBCF-1 sends the 200 (OK) response to the UPDATE request to the IBCF-4 via IC-1, IBCF-2, S-CSCF, IBCF-3 and IC-2. Neither one of IC-1, IBCF-2, S-CSCF, IBCF-3 nor IC-2 updates the SDP.

Table A.6.2-35: 200 (OK) response to the UPDATE request (IBCF-1 to IBCF-4 via IC-1, IBCF-2, S-CSCF, IBCF-3 and IC-2).

SIP/2.0 200 OK

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.4

s=

t=0 0

c=IN IP4 0.0.0.0

m=audio 49170 RTP/AVP 97 98

a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

visited-realm:1 Va IN IP4 192.0.2.1 49170

41-42. 200 (OK) response (IBCF-4 to IBCF-5 via TRF).


When the IBCF-4 receives the 200 (OK) response to the UPDATE request the IBCF-1 updates the SDP. 


The IBCF-4 replaces the received invalid IPv4 address with the IP address received in the visited-realm instance 1.


The IBCF-4 sends the 200 (OK) response to the UPDATE request according to 3GPP TS 24.229 [4] to the IBCF-5 via the TRF. The TRF does not modify the SDP.

Table A.6.2-35: 200 (OK) response to the UPDATE request (IBCF-4 to IBCF-5 via TRF).

SIP/2.0 200 OK

SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP4 192.0.2.4

s=

t=0 0

c=IN IP4 192.0.2.1

m=audio 49170 RTP/AVP 97 98

a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; mode-change-period=2

a=rtpmap:96 telephone-event

a=maxptime:20

visited-realm:1 Va IN IP4 192.0.2.1 49170

43.
200 (OK) response to INVITE request and the SIP ACK request


The 200 (OK) response to the initial INVITE request is sent according to 3GPP TS 24.229 [4] between the IBCF-5 and UE-A as specified in 3GPP TS 24.229 [4].


The ACK request is sent according to 3GPP TS 24.229 [4] between the UE-A and IBCF-5 as specified in 3GPP TS 24.229 [4]. 
************************************** End of changes ****************************************************
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Realm Xa.IC.net ( Local realm Xa1, Xa2 and Xa4 in the flow below)


1. INVITE [SDP: AMR c=192.0.2.1]
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FC=TRF URI, PANI,
[SDP: AMR c=192.0.2.1]


3. INVITE FC=TRF URI, PANI,
[SDP: AMR c=178.15.1.1,
visited-realm:1 Va 192.0.2.1,
visited-realm:2 Xa1 178.15.1.1]


4. INVITE FC=TRF URI, PANI,
[SDP: AMR c=179.14.1.1,
visited-realm:1 Va 192.0.2.1,
visited-realm:2 Xa1 178.15.1.1,
visited-realm:3 Xa2
179.14.1.1]


5. INVITE FC=TRF URI, PANI,
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c=190.1.15.1,
visited-realm:1 Va 192.0.2.1,
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visited-realm:3 Xa2
179.14.1.1,
visited-realm:4 Ha
190.1.15.1]


6. INVITE FC=Loop-back, 
PANI,
R:TRF address
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c=190.1.15.1,
visited-realm:1 Va 192.0.2.1,
visited-realm:2 Xa1 178.15.1.1,
visited-realm:3 Xa2
179.14.1.1,
visited-realm:4
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7. INVITE FC=Loop-back, PANI,
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[SDP: AMR c=179.14.1.3,
visited-realm:1 Va 192.0.2.1,
visited-realm:2 Xa1 178.15.1.1,
visited-realm:3 Xa2
179.14.1.1,
visited-realm:4 Ha
190.1.15.1,
visited-realm:5 Xa4 179.14.1.3]


8. INVITE FC=Loop-back, PANI,
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visited-realm:2 Xa1 178.15.1.1, visited-realm:3 Xa2 179.14.1.1]


9. INVITE 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PANI,
R:TRF address
[SDP: AMR 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[SDP: AMR, c=192.0.2.4,
visted-realm:1 Va 192.0.2.4]
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c=192.0.2.4,
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visited-realm:1 Va 192.0.2.4]
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23. UPDATE
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