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**** START CHANGE 1 ****
7.6.1.2.2.4
Communication Hold/Resume
IMS procedures as defined in 3GPP TS 24.173 [8] apply with the SCC AS combining the description of the CS bearer with the service control signalling communicated over the Gm reference point as specified in clause 7.1 of this document. 

Additionally, the SCC AS may employ an MRF for control of media as needed for execution of the Communication Hold/Resume. Annex E describes several implementations on how to process media using MRF. 
Figure 7.6.1.2.2.4-1 provides the ICS Communication Hold/Resume flow over Gm reference point for the ICS UE.
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Figure 7.6.1.2.2.4-1: ICS Communication Hold/Resume over Gm reference point
1.
The ICS UE A sends a Hold request to the S-CSCF as specified in 3GPP TS 23.228 [2] and 3GPP TS 24.173 [8]. The hold request indicates whether the media shall continue to be sent to the remote party or not..
2.
The S-CSCF forwards the Hold request to the SCC AS based upon filter criteria.
3.
The SCC AS sends the Hold request to the S-CSCF indicating the remote party shall stop sending the media and, according to the hold request, continue or stop receiving media from the invoking UE..
4.
The S-CSCF sends the Hold request to UE B.
5.  The SCC AS sends an media update requestto the S-CSCF indicating the media is held. 
6.
The S-CSCF forwards the media update requestto the MGCF Depends on what information is exactly contained in the request, MGCF could send call hold request towards the CS network according to 3GPP TS 29.163 [xx]. If the ICS UE A receives this request from MGCF, it shall ignore it..
NOTE 1: Steps 5-6 can be executed in parallel with steps 3-4.

7.  Completion of communication hold between UE A and UE B based on the procedures specified in 3GPP TS 23.228 [2].

NOTE 2: After the session is put on hold, UE A may initiate a new session and the existing CS bearer can be reused.

8.
The ICS UE A sends a Resume request to the S-CSCF as specified in 3GPP TS 23.228 [2] and 3GPP TS 24.173 [8].
9.
The S-CSCF forwards the Resume request to the SCC AS based upon filter criteria.
10.
The SCC AS sends the Resume request to the S-CSCF.
11.
The S-CSCF sends the Resume request to UE B.
12. The SCC AS sends a media update request to the S-CSCF indicating the media is resumed. 
13.
The S-CSCF forwards the media update request to the MGCF.
NOTE 3: Steps 12-13 can be executed in parallel with steps 10-11.
14.
Completion of communication resume between UE A and UE B based on the procedures specified in 3GPP TS 23.228 [2].
**** End CHANGE  1****

**** Start CHANGE  2****

7.6.1.2.3.4
Communication Hold/Resume

IMS procedures as defined in 3GPP TS 24.173 [8] apply. The SCC AS combines the description of the CS bearer with the service control signalling communicated over the I1 reference point, as specified in clause 7.1 of this document.
Additionally, the SCC AS/TAS may employ an MRF for control of media as needed for execution of the Communication Hold/Resume. Annex E describes several implementations on how to process media using MRF. 
Figure 7. 6.1.2.3.4-1 describes how IMS session hold and resume is performed via I1 interface for ICS UE. 
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Figure 7. 6.1.2.3.4-1: IMS communication Hold and Resume by ICS UE 
1.
The ICS UE A sends a Hold message to the SCC AS via I1 reference point.
2.
The session between ICS UE A and UE B is held as specified in section 7.6.1.2.2.4. 

3.
The ICS UE A sends a Resume message to the SCC AS via I1 reference point.
4.  The session between ICS UE A and UE B is resumed as specified in section 7.6.1.2.2.4. 

**** End CHANGE  2****

**** Start CHANGE  3****

Annex E (informative): Using MRF for media process 
After the session between ICS UE and other party ( Party B) is hold, if the SCC AS receives the new session request from/to ICS UE,  SCC AS/TAS may use MRF for media process, e.g. to play announcement to held party. The following three options give details on how to implemtents it.
Solution 1: using MRFP by SCC AS for held party 
In this solution, if the SCC AS receives the new session request from/to ICS UE after the session between ICS UE and other party (Party B) is hold, it changes the MGW media path from Party B to the third party (Party C), and connects Party B to MRFP for playing announcement. 

[image: image3]
Figure E-1: Media handling in Hold and Originating Session Setup
The precondition of the procedure is that there is an active session before UE A and UE B.
1.
UE A sends a Hold Request to SCC AS.

2.
SCC AS sends a Media Update Request to hold UE B.

3.
SCC AS sends a Media Update Request to MGCF to set the media into inactive. Now only RTCP is sent to UE B from IM-MGW.

4.
UE A now sends an Invite Request to SCC AS, in order to initiates a call to UE C.

5.
SCC AS sends an Invite Reuest via S-CSCF to UE C, with the media set to inactive.

6.
UE C sends a Ringing response via S-CSCF to the SCC AS.

7.
UE C sends a SIP 200 OK via S-CSCF to the SCC AS.

8.
SCC AS sends a SIP ACK via S-CSCF to UE C. Now the session is established but the media transfer is not allowed.

9.
SCC AS then sends a SIP Invite via S-CSCF to MRFC/MRFP to prepare a dialog for UE B.

10.
MGCF/MRFP sends a SIP 200 OK via S-CSCF to the SCC AS.

11.
SCC AS sends a SIP Re-Invite via S-CSCF to UE B to update the media path.

12.
UE B sends a SIP 200 OK via S-CSCF to the SCC AS.

13.
SCC AS sends a SIP Update to MGCF to activate and redirect the media to UE C.

14.
SCC AS sends a SIP Update to UE C to activate the media. Now the media path is established e-2-e between UE A and UE C, and RTCP is sent from MRFP to UE B.
Solution 2: using MRFP by SCC AS for active and Held party
In this solution, if the SCC AS receives the new session request from/to ICS UE after the session between ICS UE and other party (Party B) is hold, it changes the MGW media path to MRFP, and then connects Party B to MRFP for playing announcement and connects the third party (Party C) to MRFP to communicate with ICS UE. 
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Figure Annex E-2: Information flow for call hold/resume using MRFC/MRFP

1)
UE‑A initiates Hold request towards SCC AS.

2)
SCC AS sends SIP Update request to UE‑B to hold UE‑B's media.

3)
SCC AS sends media update request to MGCF to hold MGW's media.

4)
SCC AS sends Hold ack response towards UE‑A.

NOTE:
The session between UE‑A and UE‑B is successfully put on hold.
5)
UE‑A sends Invite request towards SCC AS, the called party is UE‑C.

6)
SCC AS sends SIP Invite request to MRFC including media information of MGW.

7)
MRFC responses SIP 200 OK including media information of MRFP.

8)
SCC AS sends SIP Invite request towards MRFC including UE‑B's media information.

9)
MRFC responses SIP 200 OK including media information of MRFP.

10) SCC AS sends SIP Invite to MRFC with null media information.

11)
MRFC responses SIP 200 OK including media information of MRFP.

12) SCC AS sends SIP Invite towards UE‑C including MRFP's media information return in step 11.

13)
UE‑C responses SIP 183 response including UE‑C's media information.

14) SCC AS sends request to MRFC to change the media information related to UE‑C.

15)
UE‑C sends SIP 180 response.

16) SCC AS sends 180 response towards UE‑A.

17)
UE‑C sends SIP 200 OK response.

18) SCC AS sends SIP Update request to UE‑B to change UE‑B's media path to MRFP.
19) SCC AS receives SIP 200 OK response.

20) SCC AS sends SIP update request towards MGCF to active bearer of UE‑A.
21)
SCC AS receives SIP 200 OK from MGCF.

22)
SCC AS sends 200 OK response to UE‑A.

The consequent call retrieve (retrieve call with UE‑B, hold call with UE‑C) flow is not shown in this figure for simplification.
Solution 3: using MRFP by TAS for Held call 
In this solution, TAS is always kept in ICS UE A’s remote leg. After the TAS receives the Hold request from the ICS UE via the SCC AS, it performs communition Hold procedure as described in 3GPP TS 24.147[21]. The MRFP is connected to Party B for playing announcement.
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Figure E.3: Information flow for mid call using MRFC/MRFP by TAS
The precondition of the procedure is that there is an active session between UE A and UE B. The TAS is remained in the remote leg.
1)
UE A initiates a Hold request towards the SCC AS.

2)
The SCC AS sends a media update request to MGCF to update the media in MGW.
3)
The SCC AS sends a SIP update request to TAS via S-CSCF to hold UE B’s media.
4)
TAS sends a SIP INVITE request including media information of UE B to the MRFC to play announcement to UE B.
5)
The MRFC responses a SIP 200 OK including media information of MRFP.

6)
TAS sends a SIP Update request including media information of the MRFP to UE B via S-CSCF to change UE B’s media path to MRFP.

7)
UE B responses a SIP 200 OK to TAS via S-CSCF. The MRFP starts playing announcement to UE B.

8)
TAS responses a SIP 200 OK to the SCC AS via S-CSCF.

9)
The SCC AS sends a Hold ACK response towards UE A.
10)
UE A sends a session establishment request towards the SCC AS.
11)
The SCC AS sends a SIP INVITE towards UE C including MGW’s media information via S-CSCF and TAS.

12)
UE C sends a SIP 180 response back to the SCC AS via S-CSCF and TAS.
13)
The SCC AS sends the Ringing response towards UE A.
14)
UE C sends back a SIP 200 OK response to the SCC AS via S-CSCF and TAS.
15)
The SCC AS sends the 200 OK response to UE A.
16)
The SCC AS sends a media update request towards MGCF to redirect the media to UE C.

Now the media path between UE A and UE C is established, and the announcement is played to UE B.

NOTE:
For the clarity of the call flow, the S-CSCF is not shown in the figure. The messages between the SCC AS and TAS should pass through the S-CSCF, as well as the messages between TAS and MRFC, UE B (UE C) and TAS etc.
**** End CHANGE 3 *****
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