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1
Decision/action requested

Agreement on structure of key issues discussion and resolution.
2
References

[1]
3GPP TR 32.849 Study on Charging aspects on Roaming End-to-end scenarios with VoLTE IMS and interconnecting networks 
[2]
3GPP TR 29.949 Study on Technical aspects on Roaming End-to-end scenarios with VoLTE IMS and other networks
3
Rationale

Proposal of a an update for the callflow section. The main question is how to proceed with this sections.
4
Detailed proposal

It is proposed that TR 32.849 be updated with the following changes.
First change
5.10
Insertion of service related media in the originating home network 

5.10.1
General 
This subclause describes insertion of a service related media in the originating home network (i.e. invocation of MRFC/MRF). 

3GPP TS 24.628 [218] describes how to include announcements into the path for IMS. There are a couple of options which have to be considered for roaming.

The following sections are showing some examples where service related media can be included. The examples will not cover all possible scenarios defined within 3GPP. 

5.10.2
Insertion of service related media in the originating home network with loopback 
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Figure 5.10.2.1: 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".
For this case the information of loopback is very important to have a clear statement that announcment was played by home network A and the media interaction between UE-A and UE-B applys directly without involvement of home network A.
Editor's note: Is this use case within the scope or should that not happen?

Editor's note: the use of preconditions has to be documented in addition

The steps of the signalling flow are as follows:

1-5.
INVITE request (UE‑A to S-CSCF-hA1 via P-CSCF-vA1, IBCF-vA1, IC-A1 and IBCF-hA1)

The INVITE request is sent as described within subclause 5.3.
NOTE 1:
If the interconnection network is SIP-unaware, step 4 is skipped. 

6.

Evaluation of initial filter criteria

The S-CSCF-hA1 validates the service profile of this subscriber and evaluates the initial filter criteria. For this example, assume an Application Server/MRFC involvement.

7.

INVITE request (S-CSCF-hA1 to AS‑hA1 /MRFC) 

The S-CSCF-hA1 applies the same procedure as in step 6 in subclause 5.3.
With regard to charging in addition the Application-Server-Information about the use of the AS will be stored.

There is no indication that the service will include an announcement. Only if it is a specific AS hosting announcement services like customised ringback tones.
8.

Service logic in AS‑hA1 /MRFC

Service logic in the AS‑hA1 decides to send an announcement to the calling party. In such a case the AS‑hA1 acts as a B2BUA. Thus an early dialog for the announcement and two dialogs will be created in the final call state one from UE-A to the AS‑hA1 and one from the AS‑hA1 to the terminating UE which allows end-to-end communication. 
Editor's Note: The AS-MRFC Communication will also create own CDR's which is relevant for the roaming case when loopback is used. This is additional effort compared to the signalling loopback only.
9.

MRFC-MRFP interaction

The MRFC interacts with the MRFP in order to reserve resources for the announcement. As part of the interaction with MRFP the AS‑hA1 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.

10-15. 
183 (Session Progress) response (AS‑hA1 to UE‑A via S-CSCF-hA1, IBCF-hA1, IC-A1, IBCF-vA1 and P-CSCF-vA1)

The AS‑hA1 sends a 183 (Session progress) response to S-CSCF‑hA1. The response includes:

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

b)
a P-Early-Media header field set to "sendonly" in case where only announcement will be played. For invoking an interactive voice response system a P-Early-Media header field is set to "sendrecv"; and

c)
the Require header field set to "100rel".
In this case the information within the SDP will have relevance for the information element Early Media Description and and SDP session description. The IE will be finally filled when the PRACK/200 OK cycle made the 183 reliable.
NOTE 2:
If the interconnection network is SIP-unaware, step 13 is skipped. 
16.

 PRACK request /200 (OK) response (UE‑A to AS‑hA1 / AS‑hA1 to UE‑A)

	SDP 
	Example Content
	Discussion and Charging Event IE

	Content-Type:
	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
	IE: Early Media Description

IE: SDP Media Component
Initial offer contains the SDP offer and was answered in the 183 Response. The " Early Media Description " and "SDP Media Component" when the SDP was made reliable (i.e. with PRACK/ 200 OK).


Since this SDP is made reliable the early media description needs to be recorded.

17.

MRFC-MRFP interaction 

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

18.

MRFC-MRFP interaction 

The MRFP sends the announcement towards the calling party.

19.

MRFC-MRFP interaction 

The complete announcement is sent and the MRFP interacts with the AS‑hA1/MRFC in order to inform that the announcement is terminated.

20.

MRFC-MRFP interaction 

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

21-26.
199 (Early Dialog Terminated) response (AS-hA1 to UE-A via S-CSCF-hA1, IBCF-hA1, IC-A1, IBCF-vA1 and P-CSCF-vA1) (optional)

If the originating UE‑A has indicated support of the 199 (Early Dialog Terminated) response code, the AS‑hA1 sends a 199 (Early Dialog Terminated) provisional response towards the originating UE‑A to terminate the early dialog between itself and the UE‑A.
Editors Note: Clarification needed if there will be an additional Early Media description IE set due to the fact that early media was released for this leg?
NOTE 3:
If the interconnection network is SIP-unaware, step 24 is skipped. 

27.

INVITE request (AS-hA1 to S-CSCF‑hA1) 

The AS‑hA1 sends the INVITE request towards the S-CSCF‑hA1. The INVITE request contains the same information as the INVITE request shown in table 5.4.2.-7, see step 7 in subclause 5.4.2.

28-33.
INVITE request (S-CSCF‑hA1 to IC-B1 via IBCF-hA1, IC-A1, IBCF-vA1, TRF-vA1 and IBCF-vA1) 

The S-CSCF‑hA1 decides to loopback the INVITE request and forwards the call to the terminating home network via the originating visited network vA.

The SDP contained within the INVITE will be manipulated along the signalling path as shown in the example in 3GPP TS 29.079 [5] clause A.6.

NOTE 4:
If the interconnection network is SIP-unaware, step 30 is skipped and step 33 is executed between IBCF-vA1 and IBCF-hB instead. 

34.

180 (Ringing) response /200 (OK) response / ACK request (IC-B1 to UE‑A via IBCF-vA1, TRF-vA1, IBCF-vA1, IC-A1, IBCF-hA1, S-CSCF-hA1, AS-hA1, S-CSCF-hA1, IBCF-hA1, IC-A1, IBCF-vA1 and P-CSCF-vA1) 

When the UE‑A of the calling party receives the 200 (OK) response to the INVITE request and optional steps 21- 26 were not performed, the UE‑A can regard the early dialog created for the announcement between the UE‑A and the AS‑hA1 as terminated.
The 200 OK (INVITE) will be handled equivalent to Section 5.4.

Editor's Note: For this case the information of loopback is very important to have a clear statement that announcment was played by home network A and the media interaction between UE-A and UE-B applys directly without involvement of home network A.
5.10.3
Insertion of service related media in the originating home network without loopback 
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Figure 5.10.3-1: Announcement started during the establishment of a communication

Editor's note: the use of preconditions has to be documented in addition

The steps of the signalling flow are as follows:

1-5.
INVITE request (UE‑A to S-CSCF-hA1 via P-CSCF-vA1, IBCF-vA1, IC-A1 and IBCF-hA1)

The INVITE request is sent as described within subclause 5.3.2.

NOTE 1:
If the interconnection network is SIP-unaware, step 4 is skipped. 

6.

Evaluation of initial filter criteria

The S-CSCF-hA1 validates the service profile of this subscriber and evaluates the initial filter criteria. For this example, assume an Application Server/MRFC involvement.

7.

INVITE request (S-CSCF-hA1 to AS‑hA1 /MRFC) - see example in table 5.3.2-6
The S-CSCF-hA1 applies the same procedure as in step 6 in subclause 5.3.2.
8.

Service logic in AS‑hA1 /MRFC

Service logic in the AS‑hA1 decides to send an announcement to the calling party. In such a case the AS‑hA1 acts as a B2BUA. Thus an early dialog for the announcement and two dialogs will be created in the final call state one from UE-A to the AS‑hA1 and one from the AS‑hA1 to the terminating UE which allows end-to-end communication.

9.

MRFC-MRFP interaction

The MRFC interacts with the MRFP in order to reserve resources for the announcement. As part of the interaction with MRFP the AS‑hA1 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.

10-15. 
183 (Session Progress) response (AS-hA1 to UE-A via S-CSCF-hA1, IBCF-hA1, IC-A1, IBCF-vA1 and P-CSCF-vA1))

The AS‑hA1 sends a 183 (Session progress) response to the S-CSCF‑hA1. The response includes:

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

b)
a P-Early-Media header field set to "sendonly" in case where only announcement will be played. For invoking an interactive voice response system a P-Early-Media header field is set to "sendrecv"; and

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

NOTE 2:
If the interconnection network is SIP-unaware, step 13 is skipped. 

16.

 PRACK request / 200 (OK) response (UE‑A to AS‑hA1 / AS-hA1 to UE-A)
	SDP 
	Example Content
	Discussion and Charging Event IE

	Content-Type:
	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
	IE: Early Media Description

IE: SDP Media Component
Initial offer contains the SDP offer and was answered in the 183 Response. The " Early Media Description " and "SDP Media Component" when the SDP was made reliable (i.e. with PRACK/ 200 OK).


Since this SDP is made reliable the early media description needs to be recorded.

17.

MRFC-MRFP interaction 

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

18.

MRFC-MRFP interaction 

The MRFP sends the announcement towards the calling party.

19.

MRFC-MRFP interaction 

The complete announcement is sent and the MRFP interacts with the AS‑hA1/MRFC in order to inform that the announcement is terminated.

20.

MRFC-MRFP interaction 

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

21-26.
199 (Early Dialog Terminated) response (AS-hA1 to UE-A via S-CSCF-hA1, IBCF-hA1, IC-A1, IBCF-vA1 and P-CSCF-vA1) (optional)

If the originating UE‑A has indicated support of the 199 (Early Dialog Terminated) response code, the AS‑hA1 sends a 199 (Early Dialog Terminated) provisional response towards the originating UE‑A to terminate the early dialog between itself and the UE‑A.

Editors Note: Clarification needed if there will be an additional Early Media description IE set due to the fact that early media was released for this leg?
NOTE 3:
If the interconnection network is SIP-unaware, step 24 is skipped. 

27.

INVITE request (AS-hA1 to S-CSCF-hA1) 

The AS‑hA1 sends the INVITE request towards the S-CSCF‑hA1. The INVITE request contains the same information as the INVITE request shown in table 5.3.2.-7, see step 7 in subclause 5.3.2.

28.

INVITE request (S-CSCF-hA1 to IC-B1) 

The S-CSCF‑hA1 decides not to loopback the INVITE request and forwards the call to the terminating home network.

NOTE 4:
If the interconnection network is SIP-unaware, step 30 is skipped and step 33 is executed between S-CSCF-hA and IBCF-hB instead. 

v29.

180 (Ringing) response / 200 (OK) response / ACK request (IC-B1 to UE-A via S-CSCF-hA1, AS-hA1, S-CSCF-hA1, IBCF-hA1, IC-A1, IBCF-vA1 and P-CSCF-vA1) 

When the UE‑A of the calling party receives the 200 (OK) response to the INVITE request and optional steps 21- 26 were not performed, the UE can regard the early dialog created for the announcement between the UE‑A and the AS‑hA1 as terminated.
The 200 OK (INVITE) will be handled equivalent to Section 5.3.

End of changes
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