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Annex A (informative):
Signalling flows for announcements

This annex shows some example signalling flows for the procedures described in subclause 4.1.

A.1
Providing announcements to a user during the establishment of a communication session

A.1.1
Providing in-band announcement

This subclause shows an example signalling flow of how an AS can send an announcement to the calling user during the establishment of a communication.

Separate dialogs are established between the origination UE and the AS controlling the announcement, and the originating UE and the terminating UE. It is allowed that a different SDP answer is sent in the 200 (OK) response from the terminating UE than the SDP answer that was previously sent from the AS in the 183 (Session progress) response.

The AS can e.g. be the AS serving the calling party or the AS serving a called party and may apply for example when a communication is going to be diverted and the AS serving the diverting user inform the calling party that the communication is going to be diverted.

Figure A.1 shows the signalling flow for the scenario.
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NOTE:
The called party can return provisional responses to the INVITE request. However, for simplicity those responses are left out.

Figure A.1: Announcement started during the establishment of a communication

The calling party initiates a communication by means of an INVITE request. The INVITE request is forwarded toward the called party. 

Along the signalling path, created by the INVITE request, some service logic in an Application Server (AS) wants to send an announcement towards the calling party. 

The flow is based on the assumptions that the Supported header field includes the option‑tag "100rel".

The steps of the signalling flow are as follows:

1)
S-CSCF receives an INVITE request - see example in table A.1.1-1.

Table A.1.1-1: INVITE request (to S-CSCF)

INVITE tel:+1-212-555-2222 SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1, SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]:1357;comp=sigcomp;branch=z9hG4bKnashds7

Max-Forwards: 68

Record-Route: <sip:scscf1.home1.net;lr>, <sip:pcscf1.visited1.net;lr>

Route: <sip:pcscf1.visited1.net:7531;lr;comp=sigcomp>, <sip:orig@scscf1.home1.net;lr>

P-Asserted-Identity: "John Doe" <sip:user1_public1@home1.net>

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

Privacy: none

From: <sip:user1_public1@home1.net>; tag=171828

To: <tel:+1-212-555-2222>

Call-ID: cb03a0s09a2sdfglkj490333 

Cseq: 127 INVITE

Require: sec-agree

Proxy-Require: sec-agree

Supported: precondition, 100rel, gruu
Accept-Contact: *;+g.3gpp.icsi_ref="urn%3Aurn-xxx%3gpp-service.ims.icsi.mmtel"
P-Preferred-Service: urn:urn-xxx:3gpp-service.ims.icsi.mmtel
Security-Verify: ipsec-3gpp; q=0.1; alg=hmac-sha-1-96; spi-c=98765432; spi-s=87654321; port-c=8642; port-s=7531

Contact: <sip:user1_public1@home1.net; gr=urn:uuid:f81d4fae-7dec-11d0-a765-00a0c91e6bf6 ;comp=sigcomp>;+g.3gpp.icsi_ref="urn%3Aurn-xxx%3gpp-service.ims.icsi.mmtel"
Allow: INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE, SUBSCRIBE, NOTIFY
Accept: application/sdp,application/3gpp-ims+xml

Content-Type: application/sdp 

Content-Length: (…)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd 
t=0 0
m=video 3400 RTP/AVP 98 99
a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

b=AS:75

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=inactive
a=rtpmap:98 H263

a=fmtp:98 profile-level-id=0
a=rtpmap:99:MPVMP4V-ES
m=audio 3456 RTP/AVP 97 96

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

b=AS:25.4

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=inactive
a=rtpmap:97 AMR 

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

a=rtpmap:96 telephone-event
2)
S-CSCF sends the 100 (Trying) response towards to sender of the INVITE request.

3)
S-CSCF evaluates the initial Filter Criteria.

4)
S-CSCF sends the INVITE request to the AS.

5)
The AS sends the 100 (Trying) to S-CSCF.

6)
Service logic in the AS decides to send an announcement to the calling party.

7)
The MRFC interacts with the MRFP in order to reserve resources for the announcement. As part of the interaction with MRFP the AS receives the necessary media parameters e.g. IP address and port numbers and provide the IP address and port number for the calling party to the MRFP.

8)
The AS sends a 183 (Session progress) response to S-CSCF. The response includes: 

a)
an answer to the SDP received in the INVITE request;

b)
a P-Early-Media header field set to "sendonly"; and

c)
the Require header field set to "100rel".

9)
S-CSCF sends the 183 (Session progress) response towards the calling party.

10)
S-CSCF receives a PRACK request.

11)
S-CSCF sends the PRACK request to the AS.

12)
The AS sends a 200 (OK) to the PRACK request to S‑CSCF.

13)
S-CSCF sends the 200 (OK) towards the calling party.

14)
The MRFC interacts with the MRFP in order to start the announcement.

15)
The MRFP sends the announcement towards the calling party.

16)
The complete announcement is sent and the MRFP interacts with the AS/MRFC in order to inform that the announcement is terminated.

17)
The MRFC interacts with the MRFP in order to release the resources used for the announcement.

18)
The AS sends the INVTE request towards the called party. The INVITE request contains the same information as the INVITE request received in step 4 with the modification done by AS according to rules and procedures of 3GPP TS 24.229 [1].

19)
S-CSCF sends the 100 (Trying) response to the AS.

20)
S-CSCF sends the INVITE request towards the called party.

21)
S-CSCF receives a 100 (Trying) response.

22)
S-CSCF receives a 200 (OK) response to the INVITE request.

23)
S-CSCF sends the 200 (OK) response to the INVITE request to the AS.

24)
The AS sends the 200 (OK) response to the INVITE request to the S-CSCF.

25)
S-CSCF sends the 200 (OK) response to the INVITE request towards the calling party.

26)
S-CSCF receives an ACK request.

27)
S-CSCF sends the ACK request to the AS.

28)
The AS sends the ACK request to S-CSCF.

29)
S-CSCF sends the ACK towards the called party.

When the UE of the calling party receives the 200 (OK) response to the INVITE request the UE can regard the early dialog created for the announcement between the UE and the AS terminated.

A.1.2
Including Alert-Info header field in the 180 (Ringing) response

RFC 3261 [4] specifies the Alert-Info header field as a means to indicate a source of media to play an alternative ring tone by an originating endpoint.

An example of this mechanism is shown in figure A.2.
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NOTE:
In the figure the SDP signalling details to establish media are not shown for simplicity. 

Figure A.2: Alert-Info header field in the 180 (Ringing) response to indicate an alternative ring tone

The steps of the flow are as follows:

1)
S-CSCF receives an INVITE request from the originating user. The originating user may be a user served by this S-CSCF, a user served by another S-CSCF or a user connected to PSTN/ISDN via a MGCF.

2)
S-CSCF sends a 100 (Trying) response.

3)
S-CSCF evaluates the Initial Filter Criteria.

4)
S-CSCF sends the INVITE request to the AS.

5)
The AS sends a 100 (Trying) response to S-CSCF.

6)
The AS sends the INVITE request to S-CSCF.

7)
S-CSCF sends the 100 (Trying) response to the AS.

8)
S-CSCF sends the INVITE request towards the called party. The called party may be a user served by another S-CSCF or a user connected to PSTN/ISDN via a MGCF.

9)
S-CSCF receives a 100 (Trying) response.

10)
S-CSCF receives a 180 (Ringing) response.

11)
S-CSCF sends the 180 (Ringing) response to the AS.

12)
The AS inserts a valid Alert-Info header field in the 180 (Ringing) including a URL to a media file containing the appropriate tone and sends the 180 (Ringing) response to S-CSCF.

EXAMPLE:
This file http://operator.net/tone.wav, in the picture abbreviated to http://url.wav is played at the originating UE (step 14).

13)
S-CSCF sends the 180 (Ringing) response towards the originating user.

14)
The http://url.wav (for example http://operator.net/tone.wav) is retrieved and played at the originating user.
15-18)
S-CSCF receives a 200 (OK) response to the INVITE request and forwards it to the originating user via the AS.
19) The originating user stops playing the tone.
20-23)
S-CSCF receives an ACK request and forwards it towards the called party via the AS.
A.1.3
Announcements provided by the PSTN/ISDN
This subclause shows the signalling flow for a scenario where a user connected to the IP network establish a communication with a user connected to the PSTN/ISDN. During the establishment of the communication the PSTN/ISDN provides an announcement e.g. "The communication is forwarded" or "The user is not reachable".

Figure A.3 shows the signalling flow for the scenario.
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NOTE:
The flow assumes the use of the option‑tag "100rel" defined in RFC 3262 [5] other scenarios may also apply. T-MGF is left out of the figure for simplicity.
Figure A.3: Announcement provided by PSTN/ISDN during the establishment of a communication

The steps of the flow are as follows:

1)
The MGCF receives an INVITE request from the IP network. The request includes an SDP offer.

2)
The MGCF sends a 100 (Trying) response to the IP network.

3)
The MGCF sends an IAM towards PSTN.

4)
The MGCF receives an early ACM from the PSTN/ISDN with an indication that "In-band information may be available".

5)
The MGCF sends a 183 (Session Progress) response to the IP network. The response includes:

a)
the answer to the SDP offer received in the INVITE request;

b)
A P-Early-Media header field set to "sendonly"; and

c)
The option‑tag "100rel" in the Require header.

6)
The MGCF receives the PRACK request.

7)
The MGCF sends a 200 (OK) response to the PRACK request.
8)
The T-MGF sends the in-band announcement received from the PSTN/ISDN to the IP network.

Depending on the reason for the announcement the establishment of the communication continues or the establishment of the communication is aborted.

A.1.4
Announcement provided towards a user connected to the PSTN/ISDN
This subclause shows an example signalling flow for a scenario where a user in PSTN/ISDN establishes a communication with a user connected to IMS. During the establishment an AS in the IP network provides an announcement,
e.g. "The communication is forwarded" or "The user is not reachable".

Figure A.4 shows the signalling flow for the scenario.
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NOTE:
The flow assumes the use of the option-tag "100rel" defined in RFC 3262 [5] other scenarios can also apply. T-MGF is left out of the figure for simplicity.
Figure A.4: Announcement provided towards a user connected to PSTN/ISDN 
during establishment of a communication

The steps of the flow are as follows:

1)
The MGCF receives an IAM from the PSTN/ISDN.

2)
The MGCF sends an INVITE request to the IP network. The request includes a SDP offer.

3)
The MGCF receives a 100 (Trying) response from the IP network.

4)
The MGCF receives a 183 (Session Progress) response from the IP network.The response includes:

a)
the answer to the SDP offer sent in the INVITE request; 

b)
a P-Early-Media header field set to "sendonly"; and

c)
the option-tag "100rel" in the Require header field.

5)
The MGCF sends a PRACK request towards the IP network.

6)
The MGCF sends an early ACM to the PSTN/ISDN. The early ACM contains the "in-band information may be available" indication.

7)
The MGCF receives a 200 (OK) response to the PRACK request.

8)
The T-MGF receives the in-band announcement from the IP network and forwards the announcement to the PSTN/ISDN network.

Depending on the reason for the announcement the establishment of the communication continues or the establishment of the communication is aborted.

A.2
Providing announcements to a user during an established communication

The way an announcement is sent to a user during an established communication depends on the scenario and the importance of the announcement. 

The following scenarios exist:

-
scenario 1: two users are communicating with (at least) one AS in the signalling path (UE AS -UE); or

-
scenario 2: two (or more) users communicating with (at least) one AS in the signalling and media path
(UE-AS/MRFC-UE); or

-
scenario 3: two users communicate and one of the users is connected to PSTN/ISDN (UE-MGCF). This scenario can be seen as part of basic communication and requires no SIP signalling; or

-
scenario 4: two users communicate directly with each other without involving an AS in the signalling path and without involving an AS in the media path (UE-UE). This scenario is out of scope of the present document.

A.2.1
Scenario 1: UE - AS - UE
Two users are communicating with (at least) one AS in the signalling path. In this scenario the AS is connected to the S-CSCF over the ISC interface acting as a SIP proxy or an AS performing 3rd party call control.

RFC 3261 [4] specifies the Call-Info header field as a means to indicate a source of media to be played by the receiving endpoint. 

Figure A.5 shows an example of the use of this mechanism in the INVITE request.
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NOTE:
Some signalling details are left out of the figure for simplicity. 

Figure A.5: Call-Info header field in a re-INVITE request to indicate media

A user wants to place a communication session on hold and sends a re‑INVITE request towards the remote user involved in the communication.

The steps of the flow are as follows:

1)
S-CSCF receives a reINVITE request from a user. The user can be a user served by this S-CSCF, a user served by another S-CSCF or a user connected to the PSTN via MGCF.

2)
S-CSCF sends the reINVITE request along the signalling path to the AS using the route set received in the re-INVITE request. 

3)
Service logic in the AS decides to include a reference to a wav file with an announcement or music.

4)
The AS sends the reINVITE request to the S-CSCF. Including in the Call-Info header a URL to a media file containing the appropriate announcement or music, for example http://operator.net/announcement.wav (in the picture abbreviated to http://url.wav).

5)
The S-CSCF sends the reINVITE request along the signalling path towards the remote user. The remote user can be a user served by this S-CSCF, a user served by another S-CSCF or a user connected to the PSTN via MGCF.
6-9)
The 200 (OK) response from the remote user is forwarded via the S-CSCF and the AS towards the originating user.
10-13)
The ACK request from the originating user is forwarded via the S-CSCF and the AS towards the remote user.
14) 
The http://url.wav file is retrieved and played to the user. In the case the user is connected to the PSTN via a MGCF, the T-MGF retrieves and plays the announcement towards the user. In case the user is connected to IMS the UE retrieves and plays the announcement.

A.2.2
Scenario 2: UE - AS/MRFC/MRFP - UE

This subclause describes the scenario when two (or more) users are communicating with (at least) one AS controlling the media path. The MRFP is in the media path. In this scenario the AS acts as a B2BUA.

Figure A.6 shows the signalling flow for the scenario.
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Figure A.6: In-band announcement during an established communication

An AS, acting as a B2BUA, is involved in a communication session. The AS controls the media path via a co-located MRFC controlling a MRFP.

The steps of the flow are as follows:

1)
Service logic in the AS decides to start an in‑band announcement towards a user e.g. "Music on hold".

2)
The AS using the co-located MRFC interacts with the MRP in order to reserve resources for the announcement.

3)
The MRFC co-located with the AS interacts with the MRFP in order to start the announcement.

4)
The MRFP sends the announcement towards the remote user.

5)
The MRFC co-located with the AS interacts with the MRFP to stop the announcement.

A.3
Communication request rejected

Service logic in an AS, e.g. the ACR service, can decide to reject a communication request and provide an announcement to explain the reason for the rejection to the originating user. The AS can:

1)
Send the announcement as in-band information.

2)
Include a reference to the announcement in a 3xx, 4xx, 5xx and 6xx response.

A.3.1
Sending the announcement as in-band information

The network can generate announcement using one of the following procedures:

1)
using early media i.e. the AS establish an early session and uses that early session to send the in-band announcement; or

2)
using an established session i.e. the AS accepts the INVITE request and uses the established session to send the in-band announcement.

A.3.1.1
Using early media

This subclause explains how an AS can use an early media session to send the in-band announcement and when the announcement is sent reject the communication request with an appropriate reject code.

Figure A.7 shows the signalling flow for the scenario.

[image: image7.emf]MRFP MRFC/AS S-CSCF

1 .  INVITE

2.  100  Trying

6.  Service logic decides to reject the invitation 

and to sends announcement in -band.

7.  Interaction to reserv resources for 

announcement

8.  183  Session 

Progress

9.  183  Session 

Progress

11 .  PRACK

4.  INVITE

5.  100  Trying

12.  PRACK

3.  Evaluation of initial 

Filter Criteria

10.  Interaction to start announcemt

15.  Announcement

16.  Interaction to indicate that the 

announcement is sent

17.  Interaction to release resources 

reserved for the announcement

18.  3xx, 4xx,5xx or 

6xx

20.  3xx,4xx,5xx or 

6xx

21 .  ACK

19.  ACK

13.  200  OK 

(PRACK)

14.  200  OK 

(PRACK)

 


Figure A.7: Using early media to send in-band announcement

The originating user initiates communication by means of an INVITE request. A long the path towards the terminating user an AS determines that the INVITE request cannot be forwarded to the terminating user. The steps of the flow are as follows:

1)
S-CSCF receives an INVITE request from the originating user. The originating user can be a user served by this S-CSCF, a user served by another S‑CSCF or a user connected to PSTN/ISDN via a MGCF.

2)
S-CSCF sends a 100 (Trying) response.

3)
S-CSCF evaluates the Initial Filter Criteria.

4)
S-CSCF sends the INVITE request to the AS.

5)
The AS sends a 100 (Trying) response to S-CSCF.

6)
Service logic in the AS decides to reject the communication request and to send an announcement in‑band in order to give a detailed reason to the originating user.

7)
The MRFC collocated with the AS interact with the MRFP and reserves resources for the announcement.

8)
The AS sends a 183 (Session progress) response to S-CSCF. The response includes: 
a)
the Require header field with the option‑tag "100rel";

b)
an answer to the SDP received in the INVITE request; and

c) an answer to the SDP received in the INVITE request.

9)
S-CSCF sends the 183 (Session Progress) response towards the originating user.

10)
The MRFC collocated with the AS interact with the MRFP in order to start the announcement.

11)
S-CSCF receives a PRACK request from the originating user.

12)
S-CSCF sends the PRACK request to the AS.

13)
The AS sends the 200 (OK) response to the PRACK request to S-CSCF.

14)
S-CSCF sends the 200 (OK) response to the PRACK request to the originating user.

15)MRFP sends the announcement towards the UE.

16)
The MRFP interacts with the MRFC collocated with the AS to indicate that the announcement is sent.

17)
The MRFC collocated with the AS interact with the MRFP in order to release resources reserved for the announcement.

18)
The AS sends a 487 (Request Terminated) response to the INVITE request to S-CSCF.

19)
S-CSCF sends an ACK request to the AS.

20)
S-CSCF sends a 487 (Request Terminated) response to the INVITE request to the originating user.

21)
S-CSCF receives an ACK request from the originating user.

A.3.1.2
Using an established session

This subclause explains how an AS can use an established session to send the in‑band announcement and when the announcement is sent, release the communication and include an appropriate reject code in the BYE request.

Figure A.8 shows the signalling flow for the scenario.
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Figure A.8: In-band information generated by network when
an invitation to a communication is rejected

The originating user initiates communication by means of an INVITE request. A long the path towards the terminating user an AS determines that the INVITE request cannot be forwarded to the terminating user.

The steps are as follows:

1)
S-CSCF receives an INVITE request from the originating user. The originating user can be a user served by this S-CSCF, a user served by another S-CSCF or a user connected to PSTN/ISDN via a MGCF.

2)
S-CSCF sends a 100 (Trying) response.

3)
S-CSCF evaluates the Initial Filter Criteria.

4)
S-CSCF sends the INVITE request to the AS.

5)
The AS sends a 100 (Trying) response to S-CSCF.

6)
The AS decides to reject the communication request and to send an announcement in-band in order to give a detailed reason to the originating user.

7)
The MRFC collocated with the AS interact with the MRFP and reserves resources for the announcement.

8)
The AS sends a 200 (OK) response to the INVITE request to S-CSCF.

9)
S-CSCF sends the 200 (OK) response to the INVITE request towards the originating user.

10)
The MRFC collocated with the AS interact with the MRFP in order to start the announcement.

11S-CSCF receives an ACK request from the originating user.

12)
S-CSCF sends the ACK request to the AS.

13)
MRFP sends the announcement towards the originating user.

14)
The MRFP interacts with the MRFC collocated with the AS to indicate that the announcement is sent.

15)
The MRFC collocated with the AS interact with the MRFP in order to release resources reserved for the announcement.

16)
The AS sends a BYE request to S-CSCF. The BYE request can include an appropriate reject reason.

17)
S-CSCF sends the BYE request towards the originating user.

18)
S-CSCF receives a 200 (OK) response to the BYE request from the originating user.

19)
S-CSCF sends the 200 (OK) response to the BYE request to the AS.

A.3.2
Including an Error-Info header field in a 3xx, 4xx, 5xx and 6xx response

This subclause explains how an AS can include a reference to an announcement stored in the network.

IETF defines an Error-Info header field for use in 3xx, 4xx, 5xx and 6xx responses to the INVITE request. The Error‑Info header field transports a reference to a file e.g. a file containing an announcement.

When the originating UE receives the reference the UE retrieves the announcement and plays it for the user.

Figure A.9 shows the message flow for the scenario. 
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Figure A.9: Error-Info header in 3xx, 4xx, 5xx and 6xx responses

The originating user initiates communication by means of an INVITE request. A long the path towards the terminating user an AS determines that the INVITE request cannot be forwarded to the terminating user.

The steps are as follows:

1)
S-CSCF receives an INVITE request from the originating user (in the case the AS is an O-AS) or the originating network (in the case the AS is a T-AS).

2)
S-CSCF sends a 100 (Trying) response.

3)
S-CSCF evaluates the Initial Filter Criteria.

4)
S-CSCF sends the INVITE request to the AS.

5)
The AS sends a 100 (Trying) response to S-CSCF.

6)The AS decides to reject the invitation to communication and to provide a reference to an announcement explaining the reason in more detail.

7)
The AS sends a 3xx, 4xx, 5xx or 6xx response to S-CSCF. The application server inserts a valid Error-Info header field in either a 3xx, 4xx, 5xx or 6xx response to the INVITE request, including a URL to a media file containing the appropriate tone, announcement or music.

EXAMPLE:
http://operator.net/announcement.wav, in the picture abbreviated to http://url.wav, is played at the originating UE (after step 10).

8)
S-CSCF sends the ACK request to the AS.

9)
S-CSCF sends the 3xx, 4xx, 5xx or 6xx response towards the originating user.

10)
S-CSCF receives the ACK request.

A.3.3
Announcements provided by the PSTN/ISDN
The signalling flow for this scenario is the same as the signalling flow example given in subclause A.1.3.

A.3.4
Announcement provided to a user connected to the PSTN/ISDN
The signalling flow for this scenario is the same as the signalling flow example given in subclause A.1.4.

A.4
Providing announcements to a user during the release of a communication session

The way an announcement is sent to a user during the release of a communication depends on the scenario.

The following scenarios exist:

-
scenario 1: two users are communicating with (at least) one AS in the signalling path (UE-AS-UE); or

-
scenario 2: two (or more) users communicating with (at least) one AS in the signalling path and MRFP in the media path (UE-AS/MRFC/MRFP-UE).

A.4.1
Scenario 1: UE - AS - UE
Two users are communicating with (at least) one AS in the signalling path.
Figure A.10 shows the signalling flow for the scenario.
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NOTE:
The party still in the communication can return provisional responses to the INVITE request. However, for simplicity those responses are left out.

Figure A.10: Play announcement using new media during the release of a communication

The steps of the signalling flow are as follows:

1)
S-CSCF receives a BYE request.

2)
S-CSCF sends the BYE request to the AS.

3)
Service logic in the AS decides to send an announcement to the party still in the communication.

4)
The MRFC interacts with the MRFP in order to reserve resources for the announcement. As part of the interaction with MRFP, the AS retrieves the media parameters from MRFP e.g. IP address and port numbers, and provide the IP address and port numbers of media that original dialog used to the party still in the communication.

5)
The AS sends a reINVITE request to S-CSCF. 

6)
S-CSCF sends the reINVITE request towards the party still in the communication.
7)
S-CSCF receives a 200 (OK) response.

8)
S-CSCF sends the 200 (OK) response to the AS.

9)
The AS sends an ACK request to S-CSCF.
10)
S-CSCF sends the ACK request to the party still in the communication.
11)
The MRFC interacts with the MRFP in order to start the alternative ring tone.

12)
The MRFP sends the announcement towards the party still in the communication.
13)
The complete announcement is sent and the MRFP interacts with the AS/MRFC in order to inform that the announcement is terminated.
14)
The MRFC interacts with the MRFP in order to release the resources used for the announcement.

15)
The AS sends the BYE request to S-CSCF. The BYE request contains the same information as the BYE request received in step 2 with the modification done by AS according to rules and procedures of 3GPP TS 24.229 [1].

16)
S-CSCF sends the BYE request towards the party still in the communication.
A.4.2
Scenario 2: UE - AS/MRFC/MRFP - UE
This subclause describes the scenario when two (or more) users are communicating with (at least) one AS controlling the media path. The MRFP is in the media path. In this scenario the AS acts as a B2BUA.
Figure A.11 shows the signalling flow for the scenario.
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Figure A.11: Play announcement using exist media during the release of a communication

The steps of the signalling flow are as follows:

1)
The AS receives a BYE request.
2)
Service logic in the AS decides to start an in‑band announcement towards a user.

3)
The AS using the co-located MRFC interacts with the MRP in order to reserve resources for the announcement.

4)
The MRFC co-located with the AS interacts with the MRFP in order to start the announcement.

5)
The MRFP sends the announcement towards the remote user.

6)
The MRFC co-located with the AS interacts with the MRFP to stop the announcement.
The AS sends the BYE request towards the remote user. The BYE request contains the same information as the BYE request received in step 1 with the modification done by AS according to rules and procedures of 3GPP TS 24.229 [1].

Annex B (informative):
Signalling flows for Network Determined User Busy (NDUB)

B.1
Basic call with UE busy with T-AS involvement (NDUB condition check)

This subclause describes the signalling flow for the case when the user is busy but the network does not consider the user to be busy.

Figure B.1 shows the signalling flow for the scenario.
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NOTE:
The signalling flow is simplified for readability reasons.

Figure B.1: Basic call with UE busy with T-AS involvement (NDUB condition check)

This signalling flow assumes the following:

-
the user in the terminating network needs the involvement of an AS for NDUB or other busy condition activated services like CCBS or CFBS; and

-
the filter criteria are set for basic communication accordingly.

NOTE:
The same scenario applies also for other error responses e.g. for the 403 (Service Denied) response, the 480 (Temporarily Unavailable) response. 

The steps of the flow are as follows:

1)
The S-CSCF serving the terminating user receives an INVITE request from the originating network. The originating network can be an IMS network, a PSTN/ISDN Emulation network, another SIP based network or a MGCF interworking with PSTN/ISDN.

2)
The S-CSCF checks the IFC and finds that a trigger fires and sends the INVITE request to the AS. The address to the AS is obtained from the IFC.

3)
The AS checks the busy condition and it is not NDUB and sends the INVITE request to the S‑CSCF.

4)
The S-CSCF sends the INVITE request according to the P-CSCF.

5)
The P-CSCF sends the INVITE request according to the UE#2.

6)
The UE#2 is e.g. involved in another communication and determines itself to be busy and sends a 486 (Busy here) response to the P-CSCF.

7)
The 486 (Busy here) response to originating network via the S-CSCF and the AS.

B.2
Busy condition (NDUB) detected by terminating AS
This subclause shows an example of a signalling flow when a terminating network determines the user to be busy i.e. the NDUB case.

Figure B.2 shows the signalling flow for the scenario.
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NOTE:
The signalling flow is simplified for readability reasons.

Figure B.2: Busy condition (NDUB) detected by terminating AS
This signalling flow assumes the following:

-
the user in the terminating network needs the involvement of AS for NDUB or other busy condition activated services like CCBS or CFBS; and

-
that the filter criteria are set for basic communication accordingly.

The steps of the flow are as follows:

1)
The S-CSCF serving the terminating user receives an INVITE request from the originating network. The originating network may be an IMS network, a PSTN/ISDN Emulation network, another SIP based network or a MGCF interworking with PSTN/ISDN.

2)
The S-CSCF checks the IFC and finds that a trigger fires and sends the INVITE request to the AS. The address to the AS is obtained from the IFC.

3)
The AS checks the busy condition and detects that it is NDUB and sends a 486 (Busy here) response to the
S-CSCF.

4)
The AS sends the 486 (Busy here) response to the originating network via the S-CSCF.

5)
The S-CSCF sends the 486 (Busy here) response to the originating network.

Annex C (normative):
Void

Annex D (normative):
Application Server (AS) establishing multiple dialogs with originating UE
D.1
General

If the AS needs to establish an early dialog between itself and the originating UE (or originating network), for example in order to establish a media path in order to send announcements or other kind of early media backwards, it shall do so by sending a provisional response towards the originating UE. The setup procedures between the originating UE and the AS are identical to normal setup procedures.

The To header tag value in the dialog between the originating UE and the AS shall, in order to separate the dialogs, be different than the To header tag value in messages used on the dialog used between the originating and terminating UEs. The AS normally receives the To header tag value for the dialog between the UEs from the terminating UE (or the terminating network), but if the AS acts as a B2BUA it may also, depending on the functionality, generate a new To header value.

The need for the AS to establish an early dialog between itself and the originating UE is determined on the services offered to the originating UE.

NOTE 1:
Unless the originating UE can determine that the messages sent on the early dialog between itself and the AS are originated from the AS, it will assume that forking has occurred in the network.

NOTE 2:
If the originating UE has indicated that it does not want the initial INVITE to be forked, the AS may still establish a separate early dialog between itself and the originating UE, since even though the originating UE may assume that the call has been forked only one terminating UE will actually receive the INVITE request.

NOTE 3:
Once the originating UE has received 200 (OK) from the terminating UE the early dialog between the originating UE and the AS will be terminated, as described in RFC 3261 [4].

Annex E (informative):
Signalling flows for 3rd party call control

The following signalling flows provide examples for the 3pcc procedures described in subclause 4.7.2.9.7.
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Figure E.1: Example flow for REFER interworking with REFER sent 
inside a dialog with usage of a media server
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Figure E.2: Example flow for REFER interworking with REFER sent 
outside a dialog with usage of a media server
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Figure E.3: Example flow for REFER interworking in case of 
No Reply with usage of a media server
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Figure E.4: Example flow for REFER interworking in case the Refer-to header field 
contains a replaces parameter with usage of a media server
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Figure E.5: Example flow for REFER interworking with REFER sent inside a dialog 
without usage of a media server
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