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**** START CHANGE 1 ****
5.3.2
UE enhanced for ICS

The ICS UE is an IMS UE enhanced with ICS capability. The ICS UE provides the following functions:

-
Communicates with the SCC AS for service control signaling.

-
Establishes the Bearer Control Signaling Path to setup the media through the CS domain.

-
Executes ADS for originating sessions as specified in TS 23.221 [10] clause 7.2a.

-
Assists the SCC AS in the execution of T-ADS if Gm is used.

The ICS UE uses the Gm reference point when using the PS network for service control signaling.
**** END CHANGE 1 ****

**** START CHANGE 2 ****

5.4.1
Reference Point UE – SCC AS (I1)

The I1 reference point is used between the UE and the SCC AS for service control signalling over CS access.

The I1 reference point performs the following functions:

-
optional session set up via CS access for mobile originating and terminating sessions;

-
optional signalling for additional IMS parameter exchange during session setup;

-
IMS services control via CS access.

For systems with CS domain access based on TS 24.008[6], the I1 reference point shall be implemented using USSD transport via CS network elements.

**** END CHANGE 2 *****
**** START CHANGE 3 ****

5.4.2
Reference Point MSC Server – CSCF (I2)

The I2 reference point shall be used to route service control signalling between the MSC Server enhanced for ICS and the home IMS. The Mw reference point specified in TS 23.228 [2] together with ICS specific extensions shall be used over the I2 reference point.

**** END CHANGE 3 ****

**** START CHANGE 4 ****

7.3.2.1.1
Overview

Originating sessions using CS media made by non ICS UEs that have been successfully registered in IMS by the MSC Server can utilize IMS service control. The non ICS UE initiates a standard CS originating session toward the MSC Server enhanced for ICS, which in turn can initiate an IMS originating session using the I2 reference point.

For these sessions, the MSC Server shall perform interworking between the I2 reference point and CS signalling (e.g. as described in TS 24.008 [6]). The MSC Server shall also control a CS-MGW using the Mc reference point to perform interworking between CS access bearers and RTP bearers on the Mb reference point.

The SCC AS shall be inserted in the IMS session path using the iFC.

**** END CHANGE 4 ****

**** START CHANGE 5 ****

7.3.2.2.1
Overview

IMS service control is used for ICS UE originated sessions established with use of CS media bearer.

When using the Gm reference point, the ICS UE initiates a standard IMS originating session indicating use of CS media bearer for the session. The SCC AS is inserted in the IMS session path using originating iFC. The ICS UE also sets up a standard CS originated session addressing a PSI DN associated with the SCC AS to establish the CS bearer. The service control signalling is combined with the description of the CS bearer at the SCC AS for presentation of the IMS originating session to the S-CSCF over the Remote Leg.

The ICS UE should be able to detect an emergency session establishment request. If the ICS UE using a CS access detects the request for the establishment of an emergency session, the ICS UE shall attempt to initiate a CS emergency call.
If the ICS UE could not detect an emergency call and originates the session with CS media using Gm reference point, it will forward an IMS session establishment request to the P-CSCF. If the P-CSCF detects such an emergency call, it rejects the request with an indication that this is for an emergency session as described in TS 23.167[25].

NOTE:
If the P-CSCF is not ICS aware, it is assumed that some other node in the emergency session path will detect the unsupported media and reject it or the call will be delivered to the PSAP without voice media component. Normal error handling applies in this case.

As described in TS 23.167[5] an ICS UE that initiated a non UE detectable emergency session will receive an indication in responses from which it can deduce that the session is for emergency. Upon receiving an emergency session rejection or session rejection with this indication, the ICS UE shall fall back to CS according to TS 23.167[25].

When not using the Gm reference point, the following apply:

-
For sessions originated using a B party’s SIP URI (not using user = phone), the ICS UE initiates a dialogue with the SCC AS over the I1 reference point indicating session origination. The ICS UE also sets up a CS originated session addressing a PSI DN associated with the SCC AS to establish the CS bearer. The service control signalling is combined with the description of the CS bearer at the SCC AS for presentation of the IMS originating session to the S-CSCF over the Remote Leg.

-
For all other cases, the ICS UE initiates a standard CS originating call using B party’s E.164 number. The call is routed to IMS via a standard MSC Server using IN (e.g. CAMEL) based redirection or an MSC Server enhanced with ICS. If the B party number is detected by the MSC Server as an emergency number then it will be handled as per existing MSC Server call handling procedures. Additionally, the ICS UE may use the I1 reference point for communication of additional parameters.

For video call originations, the following apply for the ICS UE and the networks supporting the CS video functionality for ICS:

-
When the ICS UE is attached to an MSC Server enhanced for ICS, after the multimedia connection is established, the MSC Server enhanced for ICS shall perform the H.245 negotiation to set up the video media bearer based upon the procedures defined in TS 29.163 [11];
-
When the ICS UE is attached to an MSC Server , the MGCF/IMS-MGW shall perform the H.245 negotiation procedure as specified in TS 29.163 [11].
The following clauses show pairs of flows, one for an ICS UE when using an MSC Server and the other for an MSC Server enhanced for ICS. They are for the most part identical except that in the case of an MSC Server enhanced for ICS the INVITE towards the SCC AS is sent directly from the MSC Server whereas an MSC Server sends an ISUP IAM and the MGCF interworks this to an INVITE towards the SCC AS.

**** END CHANGE 5 ****

**** START CHANGE 6 ****

7.4.2.2.1
Overview

IMS service control is used for ICS UE terminating sessions established with use of CS media bearer.

All ICS User incoming sessions are directed to IMS for delivery to the ICS User. The SCC AS is inserted in the IMS session path using the terminating iFCs. The SCC AS performs T-ADS for selection of a contact address amongst the registered contact addresses for the ICS User and subsequently selects an access network for delivery of the session to the selected contact address.

When using the Gm reference point for delivery of the incoming session to the ICS UE, the SCC AS directs the IMS terminating session toward the ICS User’s selected contact indicating use of CS bearer for the session. On receipt of the session initiating message, the ICS UE sets up a standard CS originated session addressing a PSI DN associated with the SCC AS to establish the CS bearer. The service control signalling is combined with the description of the CS bearer at the SCC AS for presentation of IMS terminating session to the S-CSCF over the Remote Leg.

The following clauses show pairs of flows, one for an ICS UE when using an MSC Server and the other for an MSC Server enhanced for ICS. They are for the most part identical except that in the case of an MSC Server enhanced for ICS the INVITE towards the SCC AS is sent directly from the MSC Server otherwise an MSC sends an ISUP IAM and the MGCF interworks this to an INVITE towards the SCC AS.

**** END CHANGE 6 ****

**** START CHANGE 7 ****

7.5.1.1.1.3
Use of Gm reference point not possible after Handover

Standard CS handover procedures, see TS 23.009 [22] and TS 25.413 [23], are used to relocate the CS Bearer Control Signalling Path and the associated circuit bearer to the target access network. Upon completion of the handover of the CS Bearer Control Signalling Path and the associated circuit bearer to the target access, the UE sends a handover notification message to the SCC AS to indicate use of I1 for the Service Control Signalling Path if the I1 reference point is available in the target access network or to fallback to not using Gm or I1.

After handover, the I1 reference point is used for service control signalling in networks supporting the I1 reference point; the non ICS UE procedures apply in networks not supporting the I1 reference point.

If the SCC AS detects that the ICS UE is not reachable over Service Control Signalling Path, the SCC AS should clear all held sessions related to the user if any are present, and update the remote leg if necessary.
NOTE 1:
It is implementation issue of detecting loss of the Service Control Signalling Path.
NOTE 2:

In order to avoid unintentional release of an ongoing ICS session, an ICS UE can re-register its public user identity with the IMS at a time chosen to minimize the probability of its IMS registration expiring during an ongoing ICS session when Gm is not available. To prevent the ICS UE requesting re-registration with unacceptable frequency, the Registrar in a network implementing ICS would need to set the IMS registration expiry timer to an appropriate value.

Figure 7.5.1.1.1.3-1 is an example call flow of releasing the held session at the SCC AS when the SCC AS detects that the ICS UE is not reachable over Service Control Signalling Path.
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Figure 7.5.1.1.1.3-1: release of held sessions at SCC AS when Service Control Signalling Path unavailable

1.
The SCC AS detects that the ICS UE is not reachable over Service Control Signalling Path.

2.
The SCC AS releases the held session between UE A and UE C.

3.
The SCC AS sends the UPDATE to the S-CSCF.

4.
The S-CSCF forwards the UPDATE to the UE B to update the remote leg.
**** END CHANGE 7 ****

**** START CHANGE 8 ****

7.8
Loss of Gm capability

The Figure 7.8-1 provides an example flow for transfer of Service Control Signalling Path from Gm to I1 when the UE discovers Gm is not available and UE supports I1..
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Figure 7.8-1: Service Control Signalling Path handover from Gm to I1

1.
Upon detecting that the Gm reference point is not possible after, ICS UE triggers the service control signalling path handover.
2.
ICS UE sends the service control signalling path handover notification to the SCC AS requesting a switch to I1 for Service Control Signalling Path.

3.
SCC AS accepts the handover request, and returns the acknowledgement to ICS UE over I1.

After the above steps, the Service Control Signalling Path is switched from the Gm reference point to the I1 reference point.

**** END CHANGE 8 ****

**** START CHANGE 9 ****

Annex D (informative):
Conditional Call Forwarding support when call has been delivered using CS call control

When a call has been delivered to an ICS UE using CS call control, conditional call forwarding services can be centralized and executed in IMS by one of (or a combination of) the following implementation options.

Solution 1: Default PSIs

In this solution, Conditional CF is configured in IMS with default service configuration in the CS domain. The Conditional CF services are configured in the HLR. The different forwarded number can be set in HLR to indicate the type of CF. The VMSC redirects the call to IMS for appropriate handling of the service in IMS.

Solution 2: MAP suppression-of-announcements
In this solution, Conditional CF is configured and provisioned in IMS domain exclusively, according to IMS Centralized Service principle. It provides means to suppress the announcement in CS domain at the MSC for CFNR/CFB. MGCF provides the appropriate responses to TAS on behalf of the ICS user in CS domain.

For support of CFNRy, the TAS starts a supervisory no-reply timer on receipt of Alerting from the called party. If the timer expires without receipt of the Connect from the called party, the TAS invokes the CFNRy service.

Solution 3: IN

In this solution, Conditional CF is configured in IMS with default service configuration in the CS domain so that the VMSC invokes the CF service in the CS domain upon detection of CF triggers. IN (e.g. O-CSI CAMEL service) is configured in the HLR to redirect service control to IMS for processing of CF.

**** END CHANGE 9 ****
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