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1. Introduction

This document proposes an example signalling flow for the communication wait service when using Gm service control. The example illustrates the case where an active call uses CS bearers for media and the waiting call also uses CS media bearer as a result of TADS.
2. Reason for Change

It is useful to show the communication wait service when using ICS Gm service control due to the use of the CS bearer for media. The reuse of the media bearer in the example results in communicaiton with the MSC server to update the media plane (MGW) with the change in active session. 
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.292v1.0.0.
A.6.3
Communication Waiting
Figure A.6.3-1 illustrates the signalling flows for the Communication Wait service when using Gm service control. This examples shows an active session between the UE C and the ICS UE B with CS media bearer. The waiting session between UE A and the ICS UE B reuses CS media bearer. There may be other cases where the active session uses an IP media bearer and the waiting session uses a CS bearer and thus the CS bearer needs to be established. Alternatively the active session may use a CS bearer and TADS decision for the waiting call may result in deciding to use an IP media bearer.
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Figure A.6.3-1:
Signalling flows for Communication Wait using Gm service control
The details of the signalling flows are as follows:

1.
Active session between UE C and ICS UE using CS bearers for media
An active session exists between UE C and ICS UE. The ICS UE uses CS bearers for the audio media. 
2.
SIP INVITE request (UE A to intermediate IM CN subsystem entities) – see example in table A.6.3-2.
UE A originates a SIP INVITE request in order to establish a session with ICS UE, and thus the SIP INVITE request is forwarded towards the intermediate IM CN subsystem entities in the terminating network.
Table A.6.3-2: SIP INVITE request (UE A to intermediate IM CN subsystem entities) 

INVITE sip:user2_public2@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.home1.net;lr>, <sip:scscf1.home1.net;lr>

P-Access-Network-Info: 3GPP-UTRAN-TDD; utran-cell-id-3gpp=234151D0FCE11
P-Preferred-Identity: <sip:user1_public1@home1.net>
P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024"; orig-ioi=home1.net

P-Asserted-Service: urn:urn-xxx:3gpp-service.ims.icsi.mmtel

Accept-Contact: *;+g.3gpp.icsi_ref="urn%3Aurn-xxx%3gpp-service.ims.icsi.mmtel"
Privacy: none

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

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

Call-ID: cb03a0s09a2sdfglkj490333

Cseq: 127 INVITE

Supported: 100rel, precondition, gruu
Contact: <sip:UE1@home1.net;gr=urn:uuid:f81d4fae-7dec-11d0-a765-00a0c91e6bf6>; +g.3gpp.icsi_ref="urn%3Aurn-xxx%3gpp-service.ims.icsi.mmtel">

Allow: INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE
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

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 MP4V-ES
m=audio 3456 RTP/AVP 97 0 96

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=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.
SIP INVITE request (Intermediate IM CN subsystem entities to CW AS)

As a result of filter criteria evaulation at the terminating S-CSCF, the SIP INVITE request is forwarded to the CW AS.
4.
CW detection at the CW AS (Network determined user busy)
The AS detects the CW condition and inserts a CW indication into the SIP INVITE request as described in 3GPP TS 24.615 [32].
5.
SIP INVITE request (CW AS to Intermediate IM CN subsystem entities) – see example in Table A.6.3-5
Table A.6.3-5: SIP INVITE request (CW AS to intermediate IM CN subsystem entities) 

INVITE sip:user2_public2@home2.net SIP/2.0

Via: SIP/2.0/UDP scscf2.home2.net;branch=z9hG4bK332b33.1, SIP/2.0/UDP icscf2_s.home2.net;branch=z9hG4bK871y12.1, SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1, SIP/2.0/UDP pcscf1.home1.net;branch=z9hG4bK431h23.1, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]:1357;comp=sigcomp;branch=z9hG4bKnashds7
Max-Forwards: 70
Route: <sip:cwas2.home2.net;lr>, <sip:cb03a0s09a2sdfglkj490333@scscf2.home2.net;lr>;orig-dialog-id="O:73935718_92645110-712786jd246395302d-zKE"
Record-Route:
<sip:scscf2.home2.net;lr>, <sip:scscf1.home1.net;lr>, <sip:pcscf1.home1.net;lr>
P-Access-Network-Info: 
P-Asserted-Identity: "John Doe" <sip:user1_public1@home1.net>, <tel:+1-212-555-1111>
P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024"; orig-ioi=home1.net

P-Asserted-Service: urn:urn-xxx:3gpp-service.ims.icsi.mmtel

Accept-Contact: *;+g.3gpp.icsi_ref="urn%3Aurn-xxx%3gpp-service.ims.icsi.mmtel"
Privacy: none

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

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

Call-ID: cb03a0s09a2sdfglkj490333

Cseq: 127 INVITE

Supported: 100rel, precondition, gruu
Contact: <sip:UE1@home1.net;gr=urn:uuid:f81d4fae-7dec-11d0-a765-00a0c91e6bf6>; +g.3gpp.icsi_ref="urn%3Aurn-xxx%3gpp-service.ims.icsi.mmtel">

Allow: INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

Accept: application/sdp, application/3gpp-ims+xml
Content-Type: multipart/mixed;boundary="boundary1"
Content-Length: (…)

--boundary1

Content-Type: application/sdp
v=0

o=- 

s=-

c=

t=

m=

b=

a=

a=

a=

a=

a=

a=

a=

a=
m=

b=

a=

a=

a=

a=

a= 

a=

a=

a=
--boundary1

Content-Type: application/3gpp-ims+xml
Content-Disposition: 3gpp-alternative-service
<3gpp-ims version="1">

  <alternative-service>

    <type>

      <call-waiting-indication/>

    </type>

    <reason/>

  </alternative-service>

</3gpp-ims>

--boundary1--
6.
SIP INVITE request (Intermediate IM CN subsystem entities to SCC AS)

As a result of further iFC evaluation, the SIP INVITE request is routed towards the SCC AS.

7.
T-ADS

The SCC AS performs T-ADS and selects Gm service control to be used with CS media bearers.
8-9.
SIP INVITE request (SCC AS to ICS UE B via Intermediate IM CN subsystem entities)

The SIP INVITE request os routed towards the ICS UE B. 
10-11.
SIP 180 (Ringing) response (ICS UE B to Intermediate IM CN subsystem entities)

ICS UE B responds with a SIP 180 (Ringing) response which is routed towards the SCC AS through the intermediate IM CN subsystem entities.

12.
Hold session between UE C and ICS UE B

The ICS UE B proceeds to put the active session with UE C on hold as per the procedures described in subclause 10.1.2.4.
13. SIP reINVITE request (SCC AS to MSC Server enhanced for ICS)

A SIP reINVITE request is sent towards the MSC server enhanced for ICS with the updated SDP for the session between UE A and the ICS UE B. 
14.
MSC server updates bearer at CS-MGW

The MSC server enhanced for ICS updates the session status at the CS-MGW according to the SDP received in step 13. 
15.
SIP 200 (OK) response (MSC Server enhanced for ICS to SCC AS)

The MSC server enhanced for ICS responds to the SIP reINVITE request with a SIP 20 (OK) response. 

16-17.
SIP 180 (Ringing) response (SCC AS to CW AS via IM CN subsystem entities)

The SCC AS sends the SIP 180 (Ringing) response towards the CW AS
18-19.
SIP 180 (Ringing) response (CW AS to UE A via IM CN subsystem entities)

In this example, the CW AS adds the Alert-Info header, set to "urn:alert:service:call-waiting" as described in 3GPP TS 24.615 [32]. The SIP 180 (Ringing) response is forwarded through the intermediate IM CN subsystem entities and the originating IM CN subsystem towards UE A.
20-25.
SIP 200 (OK) response (ICS UE B to UE A) – see example in Table A.6.3-20

ICS UE B sends a SIP 200 (OK) response to UE A including an SDP answer for the session.
Table A.6.3-5: SIP INVITE request (CW AS to intermediate IM CN subsystem entities)
SIP/2.0 200 OK
Via: SIP/2.0/UDP pcscf2.home2.net;branch=z9hG4bKfeh9083, SIP/2.0/UDP scscf2.home2.net;branch=z9hG4bK332b44.1, SIP/2.0/UDP sccas2.home2.net;branch=z9hG4bKnas34r5
Record-Route: <sip:pcscf2.visited2.net;lr>, <sip:scscf2.home2.net;lr>
P-Access-Network-Info: 3GPP-UTRAN-FDD; utran-cell-id-3gpp=234151D0FCE11

Privacy: none

From: <tel: +1-212-555-1111>;tag=171828
To: <tel:+1-212-555-2222>
Call-ID: cb03a0s09a2sdfglkj490333

CSeq:
Require: 100rel, precondition

Contact: 

Allow: INVITE, ACK, CANCEL, BYE, PRACK, UPDATE, REFER, MESSAGE

Content-Type: application/sdp

Content-Length: (…)

v=0

o=- 

s=-

c= 
t=0 0

m=
a=curr:qos local sendrcv

a=curr:qos remote sendrcv

a=des:qos mandatory local sendrecv

a=des:qos mandatory remote sendrecv

Editor's Note:
the SDP in the above table needs to be completed once there is resoultion on the CS bearer indication issue. 
26-32.
SIP ACK request (UE A to ICS UE B)

UE A sends a SIP ACK request to ICS UE B. 
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