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* * * Next Change * * * *
4.5.2.4.1.2.1
REFER request received on a separate dialog


ECT shall be initiated by a REFER request on a separate dialog using GRUU (see draft-ietf-sip-gruu [15]).
* * * Next Change * * * *
Annex A (informative):
Signalling flows

A.1
Blind transfer

Figure A.1 signalling flow shows a blind transfer scenario, whereby the REFER request is sent on the existing INVITE dialog between A and B.
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Figure A.1: Blind transfer

1.
A multimedia session exists between A-B. B initiates transfer A to C, by sending REFER request To: UE-A with Referred-To: UE-C, Referred-By: UE-B. The REFER request is send in the existing dialog that between A and B - see example in table A.1-1. 

Table A.1-1: REFER request (UE-B to P-CSCF)

REFER sip:user2_public1@home2.net SIP/2.0 

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]:1357;comp=sigcomp;branch=z9hG4bKnashds7

Max-Forwards: 70

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

P-Preferred-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: <sip:user2_public1@home2.net>

Call-ID: cb03a0s09a2sdfglkj490333

Cseq: 127 REFER

Require: sec-agree

Refer-To: <sip:user3_public1@home3.net>

Referred-By: <sip:user1_public1@home1.net>

Proxy-Require: sec-agree

Supported: 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"
Content-Length: 0

1.1
Upon reception of the REFER request, AS-B must check whether there is no outgoing call barring active from B to C. Because B is charged for the call from B-C when A is referred to C, when outgoing call barring is active from B-C the REFER request is rejected. 

AS-B checks whether B is allowed to transfer calls, if it is allowed to transfer the call then AS-B generates an ECT Session Identifier URI, addressed to itself, with the new destination information and billing information that will be needed for the new session. It replaces the Refer-To value with the ECT Session Identifier URI. This ensures that:

AS-B will remain in the loop.

2. 
The REFER request is sent on to AS-A.

2.1 
AS-A checks whether it is allowed to transfer A.

3. 
The REFER request is sent on to A by AS-A.

4.
 The REFER request is accepted by A's UE.

4.1, 13.1, 31.1
AS-A can use result messages and notifications caused by the REFER request to track success of refer and take appropriate actions. The AS-A can ensure that header fields that where replaced with other content are recreated with the original content on the way back.

5.1, 8.1, 32.1
AS-B can use this to track success of the REFER request and take appropriate actions. The AS-B can ensure that header fields that where replaced with other content are recreated with the original content on the way back.

7.
Since the REFER request was accepted in 6. UE-B terminates the existing INVITE dialog by sending a BYE to UE-A.

19.
The UE-A initiates a new session by sending an INVITE request to AS-B's ECT Session Identifier URI (which represents UE-C). 

19.1
AS-A routes the INVITE request to AS-B using the AS-B's ECT Session Identifier URI using normal SIP routing procedures. Normal charging from A to B applies.

20.1
Upon receiving the INVITE request to the ECT Session Identifier URI that was inserted by the AS-B, the AS-B replaces it with the Request URI of C and creates an INVITE targeted towards UE-C. 

In this scenario it can be assumed that there is no active outgoing call barring towards UE-C, because the REFER was accepted by AS-B. The ECT Session Identifier URI has a limited validity time to ensure that no future barring is violated. 

Also the Referred-By: header field is verified or filled in with the original uncodified values. Then the INVITE request is forwarded to UE-C using normal routing procedures.

21.1, 23.1
Normal terminating services apply for UE-C. The call will be treated as a call from A-C regarding call policies.

25.1
AS-A. Normal response handling applies.

27.1
AS-A. Normal ACK handling applies. 

28.1
AS-B replaces all codified values and ECT Session Identifier URI 's with stored values.

A.2
Consultative transfer

Figure A.2 signalling flow shows a consultative transfer scenario. 
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Figure A.2: Consultative transfer

1.
A multimedia session exists between A-B and between B-C. B initiates transfer A to C, by sending REFER method To: UE-A GRUU with the Refer-To: UE-C?Replaces=dialog2&Require=replaces, Referred-By: UE-B. The REFER reuses the dialog that exists from A-B - see example in table A.2-1. 

Table A.2-1: REFER request (UE-B to P-CSCF)

REFER sip:user2_public1@home2.net SIP/2.0 

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]:1357;comp=sigcomp;branch=z9hG4bKnashds7

Max-Forwards: 70

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

P-Preferred-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: <sip:user2_public1@home2.net>

Call-ID: cb03a0s09a2sdfglkj490333

Cseq: 127 REFER

Require: sec-agree

Refer-To: <sip:user3_public1@home3.net;gr=urn:uuid:f81d4fae-26may-12d0-a765-00a0c91e2302?Replaces=dialog2&Require=replaces>

Referred-By: <sip:user1_public1@home1.net>

Proxy-Require: sec-agree

Supported: 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"
Content-Length: 0

1.1
Upon reception of the REFER operation AS-B must check whether there is no outgoing call barring active from B to C. Because B is charged for the call from B-C when A is referred to C, when outgoing call barring is active from B-C the REFER is rejected.

AS-B checks whether B is allowed to transfer calls, if it is allowed to transfer the call then AS-B generates an ECT Session Identifier URI, addressed to itself, with the new destination information and billing information that will be needed for the new session. It replaces the Refer-To value with the ECT Session Identifier URI. This ensures that AS-B will remain in the loop.

2.
The REFER to method is sent on to AS-A.

2.1
AS-A checks whether it is allowed to transfer A. 

3.
Refer is sent on to A by AS-A.

4.1, 7.1, 31.1
AS-A can use result messages and notifications caused by REFER to track success of REFER and take appropriate actions. The AS-A can ensure that header fields that where replaced with other content are recreated with the original content on the way back.

5.1, 8.1, 32.1
AS-B can use this to track success of REFER and take appropriate actions. The AS-B can ensure that header fields that where replaced with other content are recreated with the original content on the way back.

13.
UE-A initiates a new session by sending an INVITE to AS-B's ECT Session Identifier URI (which represents UE-C).

13.1
AS-A checks whether A is allowed to use the Replace extension and routes the INVITE to AS-B using the AS-B's ECT Session Identifier URI using normal SIP routing procedures. Normal charging from A to B applies.

14.1
Upon receiving the INVITE to the ECT Session Identifier URI that was inserted by the AS-B, the AS-B replaces the Request URI and creates an INVITE targeted towards UE-C. Further AS-B inserts a Replaces header field with the value of the Replaces parameter of the stored transfer Target URI if it is available, which will allow the new session to take the place of the existing session between B and C.
In this scenario it can be assumed that there is no active outgoing call barring towards UE-C, because UE-B was able to setup a call to UE-C in the first place. However when there was no consultation call to UE-C, there is an issue but this is solved at the initial reception of the REFER from UE-C and not at this stage.
The INVITE is forwarded to UE-C using normal routing procedures.

15.1, 17.1
Normal terminating services apply for UE-C. The call will be treated as a call from A-C regarding call policies. AS-C checks whether the Replace mechanism is used.

19.1
AS-A. Normal response handling applies.

21.1
AS-A. Normal ACK handling applies. 

22.1
AS-B replaces all codified values and the ECT Session Identifier URI with stored values.

25.
UE-C terminates dialog 2 as consequence of normal Replace procedures according to RFC 3891 [4].

A.3
Blind call transfer with third party call control
Figure A.3 depicts a scenario where UE-1 and UE-2 are in an active call. UE-1 decides to blind transfer UE-2 to UE-3. In this scenario, UE-3’s initial offer (O1) is presented to the AS (acting on behalf of UE-1) in an 18x method. Since UE-2 is already on hold, the INVITE to stimulate the UE-3 offer is sent first. This expedites the off-hold processing of UE-2.
Note that 3PCC as shown in this call flow is also sometimes refered to as “REFER interworking”.
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Figure A.3: Blind Call Transfer with 3PCC 
UE-1 and UE-2 are on an active call. UE-1 decides to blind transfer UE-2 to UE-3.

1:
UE-1 and UE-2 are in a normal call.

2:
UE-1 first puts UE-2 on hold before initiating the blind call transfer.

3 to 5:
UE-1 sends REFER to UE-2 with the Refer-To header set to UE-3. The REFER is forwarded to the AS by UE-1’s S-CSCF since the AS is included in the signaling path between UE-1 and UE-2 due to initial filter triggers in the original call setup process.

6 to 8:
The AS acknowledges the REFER request with 202 Accepted response.

9 to 14:
The AS can optionally notify UE-1 of the REFER processing status by sending NOTIFY.

15 to 17:
UE-1 sends BYE to UE-2 to terminate the call between them.

18 to 20:
The AS acknowledges the BYE with 200 OK (BYE) toward UE-1.

21:
The AS sends an INVITE to the URI contained in the Refer-To header to establish a call with UE-3. The AS picks the non-hold UE for first contact. The INVITE contains no SDP so that the UE-3 may present the initial offer, O1.
22:
UE-3 extends the initial offer (O1) in a 18x message. The offer includes mode=send/recv.

23:
AS-1 sends a re-INVITE with offer, O1 received from UE-3, to UE-2.

24:
UE-2 is on-hold when it receives the SDP offer with send/receive from UE-3. This directs UE-2 to go off-hold and UE-2 responds with an answer (A1) with mode=send/receive in a 200 OK for the re-INVITE.

25:
AS-1 acknowledges the INVITE with an ACK (INVITE).

26:
The PRACK message for the 18x (message 22) contains the answer (A1) from UE-2.

27:
UE-3 acknowledges with a 200 OK for the PRACK.

28:
UE-3 acknowledges the INVITE with a 200 OK for the INVITE

29:
AS-1 closes the INVITE with ACK to UE-3.

Media between UE-2 and UE-3

30 to 32:
The AS notifies UE-1 of the transfer complete with a NOTIFY (200 OK).

33 to 35:
UE-1 acknowledges the NOTIFY with 200 OK (NOTIFY).

A.4
Consultative call transfer with third party call control
Note that 3PCC as shown in this call flow is also sometimes refered to as “REFER interworking”.
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Figure A.4: Consultative Transfer with 3PCC 
UE-1 and UE-2 are on an active call. UE-1 decides to transfer UE-2 to UE-3, but before the actual transfer happens, UE-1 consults with UE-3 first for permission to transfer the call.

1:
UE-1 and UE-2 are in a normal call.

2:
UE-1 first puts UE-2 on hold before initiating the call transfer.

3 to 11:
UE-1 establishes call with UE-3 following normal procedures and gets UE-3’s permission to transfer UE-2.

12:
UE-1 optionally puts UE-3 on hold before the call transfer.

13 to 15:
UE-1 sends REFER to UE-2 with the Refer-To header set to UE-3. The REFER is forwarded to the AS by UE-1’s S-CSCF since the AS is included in the signaling path between UE-1 and UE-2 due to initial filter triggers in the original call setup process.

16 to 18:
The AS acknowledges the REFER request with 202 Accepted response.

19 to 24:
The AS notifies UE-1 of the REFER processing status by sending NOTIFY.

25:
The AS sends re-INVITE to UE-3 with no SDP information.

26:
UE-3 returns 200 OK to the AS with an SDP offer (O1). The SDP offer proposes the call to be taken off hold.

27:
The AS sends re-INVITE to UE-2 with the same SDP offer (O1).

28:
UE-2 sends 200 OK with SDP answer (A1) to the AS. 

29:
The AS sends ACK to UE-2 with the SDP answer (A1). Now the end-to-end offer/answer exchange between UE-2 and UE-3 is completed.

30:
The AS sends ACK to UE-3 to acknowledge the 200 OK response.

31 to 36:
UE-2 sends NOTIFY to UE-1 to notify the status of the REFER processing.

37 to 42:
UE-1 sends BYE and terminates the call leg between UE-1 and UE-2.

Annex B (informative):
Example of filter criteria

B.1
Example of filter criteria for ECT
This annex provides an example of a filter criterion that triggers SIP requests that are subject to initial filter criteria evaluation. 

When the initial request matches the conditions of the next unexecuted IFC rule for the served user which points to the ECT service, the communication is forwarded to the AS.

An example of an Initial Filter Criteria (IFC) Trigger Point configurations under the assumption that the ECT service is a standalone service that can be invoked by a very specific trigger point active at the destination S-CSCF:

-
Method="INVITE".
NOTE 1:
The coding of the Initial Filter Criteria is described in 29.228 [7] and 29.229 [7A].

NOTE 2:
When the REFER is sent on an existing dialog, no IFC processing will be performed, because this is a subsequent request on an existing dialog. It follows that when this scenario has to be supported, that then all signalling has to traverse through the AS.

Annex C (informative):
Example charging model

C.1
Example of B REFER's A to C

This scenario is added to show that the solution presented in the present document is able to support classical charging models. Assumption in this scenario is that A originated the original call and is thus charged for the initial A-B communication.
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Figure C.1: Example of B REFER's A to C

Table C.1

	Initial Session Initiated By
	Initial Session A-B
	Transferred Session
Transfer Target C

	A=Transferee
	Transferee (A): A-B
	Transferee (A): A-B
Transferor (B): B-C

	A=Transferor
	Transferor (A): A-B
	Transferor (A): A-B
Transferor (A): A-C


C.2
Example of A REFER's B to C

This scenario is added to show that the solution presented in the present document is able to support classical charging models. Assumption in this scenario is that A originated the original call and is thus charged for initial A-B communication.
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Figure C.2: Example of a REFER's B to C

Table C.2

	Initial Session Initiated By
	Initial Session A-B
	Transferred Session

Transfer Target C

	A=Transferee
	Transferee (A): A-B
	Transferee (A): A-B

Transferor (B): B-C

	A=Transferor
	Transferor (A): A-B
	Transferor (A): A-B

Transferor (A): A-C
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