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1 Introduction
This paper proposes some corrections/clarifications to ICM walkthroughs in TR 23.806. 
2 Details
Chapter 6.2a.3.2.3.2.2, figure 6.2a.3.2-6

1. At step 10 in the figure, the Invite is sent to CCCF/NeDS bypassing the S-CSCF. However, the text for the step 11 states that control of the incoming session is passed “back to the S-CSCF”, which implies that S-CSCF is involved in incoming call management prior to CCCF invocation. Given that S-CSCF is not included in the call signalling route prior to this point it is not clear how control can be returned to it. The text in point 10 should either be modified accordingly, or the diagram and text updated so that I-CSCF interrogates HSS to find the S-CSCF via which the INVITE is subsequently sent to the CCCF/NeDS. It is proposed to modify the text in point 10.

2. It is not clear from the text at steps 16/17 that the CCCF/NeDS has to recognise that this is the second triggering for a single call (based on Called Party Number, Calling Party Number and ISUP Call Reference Number). A note is proposed to clarify that this is the case.
Chapter 6.3.7.1, figure 6.3.7.1-3

3. In step 7, the UPDATE(Resume) to Other End-A should be UPDATE(Hold).

Chapter 6.5.6.1.1, figure 6.5.6.1.1-1

4. After step 13 MGCF2 should also send ANM towards the MSC server following receipt of 200 OK (Invite).
5. For signalling consistency, messages sent at steps 14 and 24 should be SIP BYE.

Chapter 6.5.6.1.2, figure 6.5.6.1.2-1
6. CCCF should send ACM to MSC server before step 10.
7. CCCF also has to send 200 OK and ACK to UEA_ims at steps 10 and 12 respectively.
8. At step 12, how does MSC know to seize media gateway for IP bearer rather than creating normal TDM leg towards the IM-Media Gateway?
9. The text at step 18 erroneously states that the CCCF shall return ACK to the UE. The text should be modified to bring it into line with the call flow which shows 200 OK being returned.
10. For signalling consistency, the message sent at step 26 should be SIP BYE.
3 Proposed text
<<<<First modified section>>>>

6.2a.3.2.3.2.2
CAMEL based solution for GSM/UMTS CS termination
  Figure 6.2a.3.2-6 below describes how signalling and bearer paths are established for calls originating in CS or PSTN network, toward CS-IMS user when the user is roaming in CS Domain and  the call is directed to CS. 
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Figure 6.2a.3.2-6: CS Termination Anchored at CCCF; CS origination, Call Directed toCS walkthrough
1.
A call originated in CS domain or PSTN network is delivered at the user’s home GMSC function as the call is directed to CS. 

2-3.
The GMSC sends an SRI query to the HLR to retrieve the routing information.  The HLR returns subscriber’s T-CSI (Terminating CAMEL Subscription Information) indicating CS-IMS subscription.

4.
The GMSC continues the CAMEL processing by sending an Initial DP to the NeDS for routing instructions.

5-6.
The CCCF/NeDS determines that the call shall be routed to the CS domain, allocates a call reference for the incoming call and creates an IMRN by appending the call reference to the DN associated with the CCCF/NeDS PSI for routing to IMS, and sends a CAMEL Connect message to cause the GMSC to route the call to the user’s IMS network using the IMRN. 

7.
GMSC sends an IAM, addressing the IMRN, to the MGCF.

8.
The MGCF processes the IAM and initiates an INVITE to the I-CSCF with Tel URI set to the IMRN.

9.
I-CSCF performs location query to the HSS to retrieve application server name associated with the IMRN. The Application Server hosting the CCCF/NeDS is configured in the HSS against a range of PSIs wild carded to the CCCF/NeDS PSI.

10.
I-CSCF forwards the INVITE to the Application Server hosting the CCCF/NeDS.

11.
The CCCF/NeDS frees the IMRN, allocates a CSRN for routing of call back to CS domain and invokes the CCCF function.

CCCF enables a B2BUA for execution of 3pcc function to maintain session states for the originating and terminating legs of the call in order to control bearer upon Voice call continuity procedure requests from the UE and passes the control of the incoming session to the S-CSCF.
12-13.
The S-CSCF forwards the session to the MGCF which in turn forwards it to the GMSC for routing within the CS domain.
Note:
The GMSC function used for processing of incoming call arriving from CS domain/PSTN network may be different from the GMSC function used for processing of incoming call routed from the IMS.

14.
GMSC uses the CSRN in the incoming IAM message to discover user’s MSISDN via an Intelligent Network service or translation techniques prior to performing SRI Query toward the HSS. 

15-16.
The HLR returns user’s T-CSI in SRI Response which results in a CAMEL Initial DP message to the gsmSCF function of the CCCF/NeDS for execution of appropriate service logic for the incoming session.
NOTE: 
CCCF has to recognise that this is the second triggering for the same call, based on call related information (e.g. Called Party Number, Call Reference, etc)

17-22.
The gsmSCF function of CCCF/NeDS returns a CAMEL Continue message to the GMSC to revert to normal processing to route the call to the user via the Visited MSC that the user is currently registered at.

<<<<Next modified section>>>>
6.3.7.1.2
IMS to CS VCC of IMS Held and Active sessions

Figure 6.3.7.1-3 below provides a walkthrough of VCC of IMS Held and Active sessions established as described in previous section.













































































































[image: image2]
Figure 6.3.7.1-3: VCC of IMS Held and Active sessions

5.
Upon detection of border conditions, the UE updates CCCF with the current session state information to be used during the VCC procedure. Session Hold, Active states are passed to CCCF in a Notify with Mobility Event package. The UE uses the session call reference identifiers exchanged during anchoring of IMS sessions to identify individual IMS sessions to CCCF.

6.
It should be noted that this message exchange can be avoided if CCCF maintains the session states for the all anchored sessions as it acts a B2BUA agent. This will also eliminate certain race conditions associated with information transfer via additional messaging.

7.
The UE performs VCC of the held IMS leg to CS using IMS to CS VCC procedures described in previous sections. CCCF ensures that the held status is maintained at the other end A when transferring the CS IMS user from IMS to CS.

8.
The UE holds the CS leg for A’s session at the MSC to re-establish the protocol state machine at the MSC. The UE sends a Notify to CCCF informing it of the execution of Hold service in CS Domain so that the media for the other end A can be resumed in IMS. It should be noted that the WLAN coverage may drop anytime after invocation of VCC procedures. CCCF ensures that the other end A’s held status is resumed after release of associated IMS leg for the “handing-out” user in the event of a timer expiry for the Notify indicating CS Hold.

The UE subsequently performs VCC of the Active session to the other B to CS using IMS to CS VCC procedures described in previous sections. 

The bearer path interruption caused by transfer of Held/Active sessions is the same as the bearer path interruption of transfer of a single session as the media path is affected only when transferring the Active session.

The order of Held and Active sessions needs to be maintained when transitioning between domains to ensure replication of the original service state machine in the target (“handing-in”) domain.
<<<<Next modified section>>>>

6.5.6.1.1
IMS to CS call continuity
This section describes CS-IMS subscriber call continuity from the IMS to the CS domain. In this scenario a CS-IMS subscriber has an active call in the IMS to a PSTN subscriber firstly and the CS-IMS UE decides to requestcall continuity from the IMS to the CS domain.

The following figure shows the detailed call continuity procedure.
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Figure 6.5.6.1.1-1: Call flow for call continuity from IMS to CS and back
1.
According the radio condition and/or user preference the UEA decides to request call continuity from IMS domain to CS domain

2.
User A originates a CS call request to CS domain. The called party address is the tel number of CCCF. The tel number of the CCCF can be automatically transferred in the registration or statically configured in the user A.

3.
During the CS call procedure the MSC Server establishes a CAP dialogue to the CCCF according to the camel criteria in the MSC Server.

4.
The CCCF sends a CAP(Continue) message to indicate the MSC Server to continue the voice call to CCCF. 

5. After analysis on the called party address the MSC Server selects a proper MGCF2 and sends an IAM message to this MGCF2, containing the tel number of the CCCF and the MSISDN of user A. 

6.The MGCF shall translate the tel number of the CCCF to a SIP routable SIP URI using an ENUM DNS translation mechanism. Then the MGCF2 sends an INVITE request to the CCCF(SIP URI, MSISDN of user A, SDP offer). The MGCF1 and MGCF2 may be one MGCF.

7.After receiving the INVITE request from the MGCF2, the CCCF shall find the session between the CCCF and the MGCF1 by using the MSISDN of user A and send a REINVITE request to the MGCF1 to modify the SDP of this session. 

8.The CCCF shall exchange the SDP between the MGCF1 and MGCF2. 

9,10. The MGCF1 sends a 200 OK to the MGCF2 through the CCCF.

11,12 The MGCF2 sends ACM and ANM messages to the MSC Server. So the IP bearer between the MSC Server/MGW and the MGCF2/MGW2 is established.

13,14. The MGCF2 sends an ACK message to the MGCF1 through the CCCF. So the IP bearer between the IM-MGW1 and the IM-MGW2 is established. 

15,16.After the whole bearer paths are established the CCCF shall release the IMS session from user A to the CCCF. When the user A receive the release message it shall change its voice channel to CS domain.
So the bearer path from user A in CS domain to user B is established. See figure 6.9.6.1.1. When the MGCF1 and MGCF2 is the same MGCF then there is no need to exchange the SDP between this two MGCFs. 

17.According the radio condition and/or user preference the UEA decides to handback to IMS domain

18.The user A shall register in the IMS domain firstly. After the registration the user A shall send a INVITE request to the CCCF, containing the PSI of CCCF ,the MSISDN of user A and the SDP. The INVITE request is routed to the CCCF. 

NOTE:
The registration in IMS domain may increase the duration of completion of call continuity. It is FFS how to handle this issue.

19. After receiving the INVITE request, the CCCF shall find the session between the CCCF and the MGCF1 by using the MSISDN of user A and send a REINVITE request to the MGCF1 to modify the SDP of this session.

20.The CCCF shall exchange SDP between the user A and MGCF1 and establish the IP bearer path between the user A and IM-MGW1 controlled by MGCF1。

21,22,23,24. The MGCF1 sends a 200 OK to the user A through the CCCF and the user A send an ACK message to the MGCF1 through the CCCF. So the bearer path between the user A and the IM-MGW1 is reestablished. 

25,26,27,28. The CCCF shall release the IMS session between the CCCF and the MGCF2. The MGCF2 shall release the path between the MGCF2 and MSC Server.

29. The MSC Server shall release the CS call between the MSC Server and user A. When the user A receive the release it shall change its voice channel to IMS domain.
Therefore, the voice call is transfered back to IMS domain.
<<<<Last modified section>>>>
6.5.6.1.2
CS to IMS call continuity 
This section describes CS-IMS subscriber call continuity from the CS domain to the IMS. In this section  a CS-IMS subscriber has an active call in the CS domain to a PSTN subscriber firstly and the CS-IMS UE decides to request call continuity from the CS domain to the IMS.. In this scenario we use the Camel 4 service to handle the call legs in CS domain. So we assume the MSC Server support Camel 4 service and the CCCF acts as a gsmSCF of Camel 4 service. The CS-IMS suberscirber has camel 4 subscription. in CS domain.

The following figure shows the detailed call continuity procedure.
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Figure 6.5.6.1.2-1: Call flow for call continuity from CS to IMS and back

1.
According to the radio condition and/or user preference, the UEA decides to request call continuity from CS domain to IMS. User A register in IMS firstly. 

NOTE:
The registration in IMS domain may increase the duration of completion of call continuity. It is FFS how to handle this issue.

2.
After the registration, user A send a INVITE request to the IMS core network(PSI of the CCCF, MSISDN of the user A, initial SDP). The INVITE request is routed through the P-CSCF in visiting IMS PLMN, the I/S-CSCF in the home IMS PLMN, then arrives the CCCF. The PSI of the CCCF can be automatically transferred in the registration or statically configured in the user A. 

3.
The CCCF stores the initial SDP included in the INVITE request. By using the MSISDN of user A or other mechanisms, the CCCF finds the CAP dialogue of the user established in the CS domain. 

4,5,6.The CCCF shall send a CAP(initial call attempt) through this CAP dialogue to the MSC Server to create a CS call leg to the CCCF。This message includes the Tel number of CCCF. The MSC Server responeses a CAP(initial call attemp Ack) and the CCCF send a CAP(Continue) to indicate the MSC Server continue the CS call.

7.
Once receive the indication, the MSC selects a proper MGCF and sends an IAM to this MGCF, the called number is the Tel number of CCCF.
8.
After receiving the IAM the MGCF shall translate the tel number of the CCCF to a SIP routable SIP URI using an ENUM DNS translation mechanismCCCFCCCF. Then the CCCF shall initiate a INVITE request(CCCF SIP URI, MSISDN of user A, SDP). The INVITE request is then routed to the CCCF. 

9, 10.
When it receives the INVITE request, the CCCF shall find the SDP information of the user A by using the MSISDN of user A. The CCCF shall exchange the SDP between the user A and the MGCF. An ACM is sent to the MSC server.
11 -15, After the SDP exchange the CCCF sends a 200 OK to the MGCF, and to the UEA_ims. After establishment of the bearer path(IP bearer1) between the user A and the IM-MGW, the MGCF sends an ANM to the MSC Server, and ACK to the CCCF. UEA_ims also sends ACK to the CCCF. The bearer path(IP bearer2) between the MSC Server/MGW and IM-MGW is now established.
Editor’s note: How does MSC know to seize media gateway for IP bearer rather than creating normal TDM leg towards the IM-Media Gateway, as implied by IP Bearer 2 in the figure?


16.
The CCCF shall send a CAP(move leg) message through the CAP dialogue to the MSC Server to connect the call leg between the MSC Server/MGW and User B with the call leg between the MSC Server/MGW and the IM-MGW.

17,18.
The CCCF shall send a CAP(disconnect leg) message through the CAP dialogue to the MSC Server to release the CS connection between the MSC Server/MGW and user A in CS domain. When the user A receives the disconnect message it shall change it's voice channel to IMS domain.

So the bearer path from user A in IMS to user B is established. The CCCF in CS domain can still control the voice call, that means the Camel service of this voice call remain unchanged . The CCCF store the session information in IMS and the CAP dialogue information in CS domain. The CCCF associates this information by using the MSISDN of user A.
19.
According the radio condition and user preference, UEA decide to handback to CS domain.

20.
User A will send a Notify to CCCF using the existing session in IMS, containing  the MSISDN of user A.

21.
When the CCCF receive the Notify message, the CCCF shall return a ACK to the UE.

22- 24. The CCCF shall look for whether the CAP dialogue of the user A have already existed. If it find the CAP dialogue then the CCCF shall send a CAP(initiate call attempt) message through this dialogue to the MSC Server to originate a CS call leg to user A in CS domain..

25.
When the MSC Server receives the message, the MSC shall page the user A and establish the signalling path and bearer path between the user A and the MSC Server as the normal CS termination call procedure. 

NOTE:
This step which including the paging procedure may increase the duration of completion of call continuity. So how to reestablish the CS call of user A is FFS.

26.
After the CS call from MSC to user A has been established, the CCCF shall send a CAP(move leg) message to the MSC Server to connect the call leg between user A and MSC Server/MGW with the call leg between MSC Server/MGW and user B.

27.
The CCCF shall send a CAP(disconnect leg) message to the MSC Server to release the call leg from MSC Server to CCCF.

28 - 33.
The MSC Server release the ISUP/BICC connection between the MSC Server and the MGCF. The MGCF shall release the IMS session between MGCF and the CCCF. The CCCF shall release the IMS session between the CCCF and user A.. When the user A receive the release message it shall change its voice channel to CS domain.
Therefore, the voice call of user A handback to CS domain.
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Intermediate SIP message exchange and resource reservation as normal - skipped for brevity.





Intermediate SIP message exchange and resource reservation as normal - skipped for brevity.
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