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It is proposed the following change could be included in the section 6.2a.3 of TR 23.806.

6.2a.3
Termination

6.2a.3.1
IMS termination

6.2a.3.1.1
IMS termination - General

The handling of incoming calls routed to IMS depends on  which domain the call is directed to in the first place, i.e. whether the incoming call is received via IMS or via CS.

6.2a.3.1.2
IMS termination - Incoming call received via IMS

The CS or IMS incoming call is directed to IMS. The CCCF/NeDS determines that the call should be routed to IMS.

An incoming call from IMS is routed to the S-CSCF via an I-CSCF. An incoming call from the CS domain is routed to the S-CSCF via an MGCF and then I-CSCF.
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Figure 6.2a.3.1-1: IMS or CS incoming call received via IMS & routed to IMS

1-2

The originating network sends an Invite request to the I-CSCF (IMS incoming call) or IAM to the MGCF (CS incoming call). The Invite message is sent to the S-CSCF for the terminating user according to the Serving to Serving-CSCF procedures as defined in 3GPP TS 23.228.

3-4

The S-CSCF validates the service profile, and invokes the CCCF/NeDS as part of a termination service logic required for this user.

5-6

The CCCF/NeDS determines that the call is to be routed to IMS (Network domain selection function), and sends the Invite back to the S-CSCF. The CCCF is kept in the call chain.

7-8

A normal IMS session setup is performed towards the UE and back to the originating network. The signalling between the S-CSCF and the UE goes through the P-CSCF (not shown).

6.2a.3.1.3
IMS termination - Incoming call received via CS

The CS or IMS incoming call is directed to the CS domain. The CCCF/NeDS determines that the call should be routed to IMS.

6.2a.3.1.3.1
GMSC-controlled routing

When the GMSC has received the incoming call request, it contacts the CCCF/NeDS, which determines that the call shall be routed to IMS and provides the GMSC with a Routing Number towards IMS.

NOTE:
The interface between the CCCF/NeDS and the GMSC may be implemented via the CAMEL protocol, and is described as such in the following diagrams. However, other implementations are possible (e.g. via an ISUP loop, or left as an internal interface, for example when the CCCF/NeDS is integrated with the GMSC). An example of an ISUP loop implementation is such that the GMSC first route the incoming call to CCCF. CCCF routes the call back to GMSC via another IAM with the ISUP Called Party parameter set as either Routing Number for routing to IMS, or as a prefix+MSISDN such that the prefix is treated by the GMSC as an indication to launch a SRI to complete the CS domain termination.
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Figure 6.2a.3.1-2: IMS or CS incoming call received via CS & routed to IMS

1.
The originating network sends an IAM to the CS domain GMSC (from an MGCF for an IMS-originating call, or from another CS network).

2.
The GMSC requests a Send Routing Information to the HSS.

3-6.
The HSS responds with a T-CSI to trigger the CAMEL dialog between the GMSC and the CCCF/NeDS. The relation between the MSISDN and the CCCF/NeDS is configured in the HSS. The CCCF/NeDS determines that the call shall be routed to the UE via IMS (Network domain selection) and returns a Routing Number towards IMS using the Connect operation to route the call to IMS.

NOTE:
As an option, if a static routing to IMS is provisioned in the HSS, there is no need to query the CCCF/NeDS at this point. The Routing Number may then already be returned in the SRI Ack (step 3) instead of the T-CSI, and steps 4 to 6 would then be skipped.

7.
The GMSC then forwards the IAM to the MGCF.

8.
The MGCF resolves the Routing Number to the URI for the UE, and sends an Invite to the S-CSCF.
NOTE:
As an option, the Routing Number may be resolved to the URI by the CCCF/NeDS, i.e. in step 8, the Routing number is treated as a PSI hosted by the CCCF/NeDS, and MGCF forwards the INVITE to the CCCF/NeDS via I-CSCF, the CCCF resolves the Routing Number to the URI for the UE, and acts as a B2BUA and directly re-issues the INVITE to S-CSCF with the URI.
NOTE:
Alternatively, also as an option, the CCCF/NeDS may act as a redirect server, and upon receiving the INVITE from the MGCF via the I-CSCF, may resolve the Routing Number to a URI, and send back 302 Moved Temporarily to the MGCF, which would then re-route the INVITE to the S-CSCF serving the URI.
9-11.
The S-CSCF validates the service profile, and invokes the CCCF/NeDS as part of a termination service logic required for this user.
NOTE:
In case the Routing Number is resolved to the URI by CCCF/NeDS which acts in a Routing B2BUA mode, the iFC should be configured to avoid that the S-CSCF invokes the CCCF/NeDS again.
12-14.
A normal IMS session setup is performed towards the UE via the S-CSCF and the P-CSCF (not shown), and the MGCF translates the result to CS signalling, as per the usual procedures.

6.2a.3.1.3.2
VCC-SRF Based Dynamic Routing

















Figure 6.2a.3.1-3 below provides an example of termination routing policy execution in CS domain, while an incoming call arriving at the GMSC for a CS IMS user who is currently being served in IMS, when the call is initially directed to the CS domain.
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Fig. 6.2a.3.1-3 IMS or CS incoming call received via CS & routed to IMS
1.
IAM message addressing the MSISDN comes into the GMSC.
2.
GMSC sends SRI to HSS for location information. The CCCF/NeDS (VCC-SRF) heads off the SRI, triggers the embedded service logic of NeDS and treats the SRI as Routing decision Query message.
3-4.
The CCCF/NeDS determines that the call shall be routed to the UE via IMS (Network domain selection), 

then returns a Routing Number towards IMS using the SRI_Ack message to route the call to IMS.

5.
GMSC sends an IAM, addressing the Routing Number, to the MGCF.

The rest of the sequence is identical to the one in chapter 6.2a.3.1.3.1, starting at step 8.
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 






1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 

6.2a.3.2
CS termination

6.2a.3.2.1
CS termination - General

The handling of incoming calls routed to the CS domain depends on which domain the call is directed to in the first place, i.e. whether the incoming call is received via IMS or via CS.

6.2a.3.2.2
CS termination - Incoming call received via IMS

The CS or IMS incoming call is directed to IMS. The CCCF/NeDS determines that the call should be routed to the CS domain.

An incoming call from IMS is routed to the S-CSCF via an I-CSCF. An incoming call from the CS domain is routed to the S-CSCF via an MGCF and then I-CSCF.
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Figure 6.2a.3.2-1: IMS or CS incoming call received via IMS & routed to CS - initial routing
1-2.
The originating network sends an Invite to the I-CSCF (IMS incoming call) or an IAM to the MGCF2 (CS incoming call). The Invite message is sent to the S-CSCF for the terminating user according to the Serving to Serving-CSCF procedures as defined in 3GPP TS 23.228.

3-4.
The S-CSCF validates the service profile, and invokes the CCCF/NeDS as part of a termination service logic required for this user.

5.
The CCCF/NeDS determines that the call should be set up in the CS domain, via Network domain selection.
Different alternatives are presented for the routing of the call after Network domain selection, depending on whether re-routing through the GMSC in the CS domain is wanted.

6.2a.3.2.2.1
Direct routing to VMSC

In this alternative, the CCCF/NeDS sends a Send Routing Information to the HSS to query the MSRN. The MGCF directly sends the IAM to the VMSC.
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Figure 6.2a.3.2-2: IMS or CS incoming call received via IMS & routed to CS - post Network domain selection


6-9.
Once the CCCF/NeDS has determined that the call should be set up in the CS domain (Network domain selection), it queries the HSS for an MSRN for the UE. The HSS in turn queries the VMSC/VLR for the MSRN, which is then returned to the CCCF/NeDS.

10-11.
The CCCF/NeDS returns the Invite to the S-CSCF, which is in turn routed to the proper MGCF for entering the CS domain.

12-15.
The MGCF initiates a normal CS call setup towards the visited MSC, according to the usual procedures, and the call setup proceeds as usual.

6.2a.3.2.2.2
Re-routing through the GMSC

6.2a.3.2.2.2.1
CAMEL based solution for GSM/UMTS CS termination

Figure 6.2a.3.2-3 below describes how signalling and bearer paths are established for calls originating in IMS or CS domain toward CS-IMS user when the user is roaming in CS Domain. 
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Figure 6.2a.3.2-3: CS Termination Anchored at CCCF; IMS or CS origination walkthrough - post Network Domain Selection
6.
Once the CCCF/NeDS has determined that the call shall be set up in the CS domain via Network domain selection, it allocates a Routing Number towards 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 Domain Transfer requests from the UE and passes the control of the incoming session back to the S-CSCF.
7-8.
The S-CSCF forwards the session to the MGCF which in turn forwards it to the GMSC for routing within the CS domain.
9.
GMSC uses the Routing number 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.
10-11.
The HSS returns user’s T-CSI in SRI Response which results in a CAMEL Initial DP message to the gsmSCF function of the NeDS for execution of appropriate service logic for the incoming session.
12-18.
The gsmSCF function of 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. 

6.2a.3.2.2.2.2
VCC-SRF based solution for GSM/UMTS CS termination
Figure 6.2a.3.2-4 below describes how signalling and bearer paths are established for calls originating in IMS or CS domain toward CS-IMS user when the user is roaming in CS Domain.
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Figure 6.2a.3.2-4: CS Termination Anchored at CCCF; IMS or CS origination walkthrough - post Network Domain Selection
6-8.
Once the CCCF/NeDS has determined that the call shall be set up in the CS domain via Network domain selection, the CCCF allocates a Routing Number towards CS domain and invokes the CCCF function, then it passes the control of the session back to the S-CSCF, which subsequently forwards the session to GMSC via MGCF. The procedure of these steps is the same as step 6-8 described in chapter 6.2a.3.2.2.2.1.

9-10.
Based on the configuration of operator, the GMSC treats the Routing number as the MSISDN and sends SRI to HSS for routing information. The CCCF/NeDS heads off the SRI, examines the Routing number, maps it to the CS MSISDN and sends it to HSS for location information. 

11-16.
HSS sends PRN to current VMSC for MSRN, and then sends SRI_ack to GMSC with MSRN received in PRN_ack. The GMSC routes the call to VMSC based on the MSRN.

6.2a.3.2.3
CS termination - Incoming call received via CS

The CS or IMS incoming call is directed to the CS domain. The CCCF/NeDS determines that the call should be routed via the CS domain.

The sequence for this call case depends on whether Voice Call Continuity procedures require the call to always be routed to IMS.

6.2a.3.2.3.1
Call maintained in CS

When the GMSC has received the incoming call request, it contacts the CCCF/NeDS, which determines that the call shall be routed to the CS domain and informs the GMSC to continue the call setup in the CS domain.

NOTE:
The interface between the CCCF/NeDS and the GMSC may be implemented via the CAMEL protocol, and is described as such in the following diagram. However, other implementations are possible (e.g. via an ISUP loop, or left as an internal interface, for example when the CCCF/NeDS is integrated with the GMSC). An example of an ISUP loop implementation is such that the GMSC first route the incoming call to CCCF. CCCF routes the call back to GMSC via another IAM with the ISUP Called Party parameter set as either MSRN for routing to IMS, or as a prefix+MSISDN such that the prefix is treated by the GMSC as an indication to launch a SRI to complete the CS domain termination.


[image: image12.wmf]UE

V

MSC

HSS

CCCF

/

NeDS

GMSC

PSTN

MGCF

2

1

. 

IAM 

(

MSISDN

)

11

. 

IAM

(

MSRN

)

2

. 

SRI 

(

MSISDN

)

9

. 

PRN Resp

(

MSRN

)

8

. 

PRN 

(

PLMNBC

, 

IMSI

)

3

. 

SRI Resp 

(

T

-

CSI

)

12

. 

Normal 

DTAP 

Procedures

13

. 

CC procedures

6

. 

Continue

5

. 

Network domain 

selection

4

. 

InitialDP

7

. 

SRI 

(

MSISDN

, 

T

-

CSI 

suppressed

)

10

. 

SRI Resp 

(

MSRN

)


Figure 6.2a.3.2-5: IMS or CS incoming call received via CS & routed to CS

1.
The originating network sends an IAM to the CS domain GMSC (from an MGCF for an IMS-originating call, or from another CS network).

2.
The GMSC requests a Send Routing Information to the HSS.

3-6.
The HSS responds with a T-CSI to trigger the CAMEL dialog between the GMSC and the CCCF/NeDS. The relation between the MSISDN and the CCCF/NeDS is configured in the HSS. The CCCF/NeDS determines that the call shall be routed via the CS domain (Network domain selection) and returns a Continue indication to the GMSC.

7-13.
The GMSC queries the HSS again, this time suppressing the T-CSI, and from now on, usual procedures for CS call setup are performed.

6.2a.3.2.3.2
Static Anchoring: Terminating call anchoring at CCCF for users roaming in CS Domain

6.2a.3.2.3.2.1
General

It is recommended that the operator policies for routing of incoming calls are established in a manner that facilitates anchoring of CS-IMS user’s incoming calls at CCCF. Incoming calls originated in the CS domain network, PSTN or other IMS networks, which are destined for CS-IMS users can be anchored at CCCF by setting up routing functions such that the incoming calls for CS IMS users are delivered to the user’s home IMS network. CCCF enables a Routing B2BUA 3pcc function and routes the call to CS Domain, if the user is roaming in the CS Domain at the arrival of the call, see 6.2a.3.2.2, CS Termination, Call received via IMS.


Routing identities used in this scheme are listed below:

MSISDN: 
Published DN associated with the user.

NeDS PSI:
Published DN associated with NeDS.

IMRN:
Dynamic routing number used for routing into IM Subsystem.


IMRN Composition: Call Reference digits appended to NeDS PSI.

CSRN:
Dynamic routing number used for routing into CS Domain.

The routing scheme as used for processing of incoming call requests in different interworking scenarios is described in the following example call walkthroughs. These examples are based on the assumption that the NeDS and CCCF functions are co-located in the same Application Server. However, the two functions can be located in different Application Servers as a configuration option. The order of execution of NeDS and CCCF in such a configuration may be driven by iFC or sFC provisioning with appropriate priority assignments.


6.2a.3.2.3.2.2
CAMEL based solution for GSM/UMTS CS termination
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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 to CS 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 HSS to retrieve the routing information. The HSS returns the 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 CCCF/NeDS for routing instructions.

1. 
2. 
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 wildcarded 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 back 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 HSS 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.

18-22.
The gsmSCF function of 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.

6.2a.3.2.3.2.3
VCC-SRF based solution for GSM/UMTS CS termination  
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Figure 6.2a.3.2-7 below describes how signalling and bearer paths are established for calls originating in CS or PSTN network, towards 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.3.2-7: CS Termination Anchored at CCCF; CS origination, Call Directed to CS walkthrough  

1-2.
IAM message addressing the MSISDN comes into the GMSC. GMSC sends SRI to HSS for location information. The CCCF/NeDS(VCC-SRF) heads off the SRI and triggers the embedded service logic of CCCF/NeDS.

3-4.
Based on current routing policy, The CCCF/NeDS(VCC-SRF) decides that the call shall be set up in the CS domain, and routes the incoming call to IMS domain for anchoring, allocates a call reference for the incoming call and creates an IMRN by appending the call reference to the DN associated with the CCCF PSI for routing to IMS, and sends a SRI_ack message with the IMRN as a MSRN in order to cause the GMSC to route the call to the user’s IMS network. 

5.
GMSC sends an IAM, addressing the IMRN, to the MGCF.

6-11.
The following steps performed in IMS is the same as step 8-13 described in section 6.2a.3.2.3.2.2, the session is forwarded to the GMSC for routing within the CS domain, while the called party number in IAM is CSRN..
12-13.
Basing on the configuration of operator, the GMSC treats the CSRN in the incoming IAM message as the MSISDN and sends SRI to HSS for location information. The CCCF-SRF heads off the SRI, examines the CSRN, maps it to the CS MSISDN and sends it to HSS for location information.

14-17.
HSS sends PRN to current VMSC for MSRN, and then sends SRI_ack to GMSC with MSRN received in PRN_ack. The GMSC finally routes the call to VMSC based on the MSRN.
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