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**** START OF FIRST CHANGE ****

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Access Leg: The call leg between the UE and the SCC AS.

CS Bearer Control Signalling Path: Signalling path used to control the call established to set up the CS media bearer between the UE and IMS.

ICS UE: An IMS capable UE with additional ICS-specific functionality.

ICS User: An ICS user is an IMS subscriber that receives communication services centralized in IMS, regardless of the attached access type (e.g. CS domain access, or IP-CAN).

IMS Centralized Services: See definition in TS 22.101 [9].
MSC Server enhanced for ICS: An MSC Server that supports the network based ICS functionality.
Remote Leg: The call leg formed between the SCC AS and the remote end for presentation of the SIP UA behaviour to IMS on behalf of the UE. The TAS, and other Application Servers are invoked on the Remote Leg.

Service Control Signalling Path: Signalling path established between the UE and the SCC AS
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ADS
Access Domain Selection

CSRN
CS domain Routing Number. See TS 23.003 [5] for more information.

DN
Directory Number (e.g. MSISDN)
ICS
IMS Centralized Services

IMRN
IP Multimedia Routing Number. See TS 23.003 [5] for more information.

IN
Intelligent Network
IUA
ICS User Agent

MMTel
Multimedia Telephony

SCC AS
Service Centralization and Continuity Application Server
T-ADS
Terminating ADS

TAS
Telephony Application Server

**** START OF 2nd CHANGE ****

4.8
Routing of originated calls to IMS

When the ICS UE establishes the Service Control Signalling Path over Gm prior to the CS Bearer Control Signalling Path, the ICS UE shall use the routing number provided by the network in response to service control signalling as the B-Party number for establishing the CS Bearer Control Signalling Path.

**** START OF 3rd CHANGE ****

5
Architecture model and reference points

5.1
Overview

ICS enables IMS services when using CS access for media transport. Users are provided with a consistent experience of services.

When using PS access networks which support the full duplex speech media component of an IMS service, procedures defined in TS 23.228 [2] are used to provide IMS services.

For other access networks, media established via the CS domain is used in conjunction with IMS service control. When using a UE that has been enhanced for ICS, IMS service control is enabled by a transparent control channel (the Service Control Signalling Path) between the UE and IMS. When using a UE which has not been enhanced for ICS, IMS service control can be enabled by an MSC Server enhanced for ICS.

For systems with a CS domain access based on TS 24.008 [6], CAMEL shall be used for implementing the IN triggers.

5.2
Reference architecture

Figure 5.2-1 provides the reference architecture for IMS sessions established using CS bearers.
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Figure 5.2-1: IMS Service Centralization and Continuity Reference Architecture

The architecture introduces the following:

-
The SCC AS, which provides functions specific to IMS Service Centralization and Continuity.

-
Enhancements to the MSC Server for ICS.

-
Enhancements to the UE for ICS

Not all of the above are required in a network implementing ICS.

5.3
Functional Entities

5.3.1
SCC AS

The SCC AS is a home network based IMS Application that provides functionality required to enable IMS Centralized Services. The SCC AS is inserted in the session path using originating and terminating iFCs; it is configured as the first AS in the originating iFC and as the last AS in the terminating iFC chain. The SCC AS may also be invoked through the use of PSI termination procedures when using CS access.

The SCC AS implements one or more of the following functionalities:

-
ICS User Agent (IUA): The ICS User Agent (IUA) function provides SIP UA behaviour on behalf of the UE for setup and control of for IMS sessions using CS bearers that are established with or without the use of Gm between the UE and the SCC AS. For sessions established using Gm between the ICS UE and the SCC AS the IUA combines the service control signalling with the description of the bearer, e.g. SDP, established via the CS access to present a standard IMS session on behalf of the UE.

-

-
Terminating Access Domain Selection (T-ADS): Terminating Access Domain Selection (T-ADS) provides:

-
Directs an incoming session to an ICS User;

-
Influences the selection of a contact amongst registered contacts for the ICS User;

-
Influences the selection of an access network for delivery of the incoming session to the selected contact;

-
Performs breakout to the CS Domain by fetching the CSRN.


T-ADS shall take into account the access network and UE capabilities, IMS registration status, CS status, existing active sessions, and operator policies.

For delivery of an incoming session to an ICS User, the T-ADS shall perform the following:

1.
Assists in delivery of an incoming session, whether to:

-
Deliver all media via PS.

-
Deliver speech media via CS and use Gm for service control.

-
Deliver speech media via MSC Server enhanced for ICS.

-
Deliver speech media via MSC Server not enhanced for ICS.

2.
Based on the decision in step 1, it assists in selection of an access network for delivery of the incoming session to the ICS User contact address. Selection criteria as specified in TS 23.221 [10] clause 7.2b, Access Domain Selection for terminating sessions are used for access network selection.

3.
For delivery of incoming sessions to the UE registered in CS domain via standard MSC Server, it fetches the CSRN for breakout to the CS domain.

Additionally, when using Gm reference point, T-ADS for ICS UE sessions may be executed in the ICS UE in conjunction with the network, based on operator policy and taking into account its own capabilities and those of the access network.

**** START OF 4th CHANGE ****

5.4
Reference points

5.4.1
Void





**** START OF 5th CHANGE ****

7
Procedures and flows

7.1
Signalling and bearer paths
7.1.1
Sessions established using the Gm reference point

A Service Control Signalling Path is used to transport service control signalling between the ICS UE and the SCC AS, for enabling IMS services when using CS or PS access. The Service Control Signalling Path is used when needed, e.g. on session establishment and/or service control of IMS sessions using CS voice bearers.

For ICS UE sessions, the SCC AS combines the service control signalling received over the Service Control Signalling Path with the description of the bearer established via the CS network to present an IMS session on behalf of the UE. The service control signalling elements from Gm such as A party address shall be used together with the bearer description signalling received via CS bearer control signalling path to construct the signalling for the remote leg.

The Service Control Signalling Path is established via the PS or CS network.

Figure 7.1.1-1 illustrates how signalling and bearer paths established by the ICS UE are combined at the SCC AS when the Service Control Signalling Path is established via the PS network using the Gm reference point.
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Figure 7.1.1-1: ICS UE session signalling and bearer path using Gm over PS network for Service Control Signalling Path

Upon session initiation, the ICS UE or the SCC AS establishes the Service Control Signalling Path for communication of service control signalling via the PS network using the Gm reference point.

The ICS UE also sets up the CS Bearer Control Signalling Path using standard CS network procedures to establish the circuit media.

The SCC AS combines the service control signalling received over the Service Control Signalling Path with the description of the bearer established using the CS Bearer Control Signalling Path by acting as a B2BUA as below:

-
Access Leg: The Access Leg is formed with a combination of the Service Control Signalling Path and the CS Bearer Control Signalling Path.

-
Remote Leg: The Remote Leg is presented by the SCC AS to the CSCF as an IMS session using IMS SIP signalling on behalf of the UE.

The TAS and other Application Servers are executed on the Remote Leg as part of standard service execution logic at the CSCF.
The SIP UA at the UE maintains the SIP/SDP state machine with the SCC AS also maintaining a copy of the state data.




Figure 7.1.1-2: Void

**** START OF 6th CHANGE ****

7.3.2.1.2
Origination using I2 reference point

Figure 7.3.2.1.2-1 describes how IMS originations are performed via CS access for non ICS UE. This call flow also applies for an ICS UE CS origination with CS media without use of Gm and with use of an MSC server enhanced for ICS, as specified in clause 7.3.2.2.3.
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Figure 7.3.2.1.2-1: IMS Origination via CS Access for non ICS UE

1.
The UE A sends a CS call setup message containing the B-party number to the MSC Server enhanced for ICS according to standard CS originating procedures.

2.
The MSC Server sends an INVITE to the S-CSCF with the Request-URI set to the B-party number. If a GRUU is to be included as described in TS 23.228 [2], then include a temporary-GRUU as the contact address if privacy has been requested or a public-GRUU if privacy has not been requested. The INVITE also contains SDP received from the CS-MGW.

3.
The S-CSCF performs standard service control execution procedures. Filter criteria direct the S-CSCF to send the INVITE to the SCC AS.

4.
The SCC AS invokes a B2BUA, terminating the UE A Leg and originating the Remote Leg for presentation of an IMS session towards the B-party on behalf of UE A. The SCC AS creates an INVITE containing the SDP received in the CS Bearer Control Signalling Path, indicating CS voice media. The INVITE request is routed from the SCC AS to the S-CSCF.

5.
The S-CSCF continues with standard IMS originated session processing and routes the request onwards to the B-party.

6.
Completion of the session and bearer control setup procedures.

7.3.2.1.3
Origination when using an MSC Server

Figure 7.3.2.1.3-1 describes how IMS originations are performed via CS access for non ICS UE attached to a legacy MSC or MSC-Server which has not been enhanced for ICS. This call flow also applies for an ICS UE CS origination with CS media without use of Gm and with use of an MSC server, as specified in clause 7.3.2.2.3.
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Figure 7.3.2.1.3-1: IMS Origination via CS Access for non ICS UE

1.
The UE A originates a call in the CS domain to party-B according to standard origination procedures.

2.
The MSC Server responds with a Call Proceeding message and begins to set up the CS Bearer Control Signalling Path.

3.
The MSC-Server fetches an IP Multimedia Routing Number (IMRN) via IN (e.g. CAMEL) and routes the call towards the user's home IMS network using the IMRN via an MGCF.

4.
The MGCF initiates an INVITE towards the I-CSCF in the home IMS of the originating ICS user.

5.
The I-CSCF routes the INVITE based on one of the following standard procedures specified in "PSI based Application Server termination - direct and PSI based Application Server termination – indirect" procedures in TS 23.228 [2] either directly to the SCC AS or via the S-CSCF.

6.
When the INVITE arrives at the SCC AS, it invokes a B2BUA, terminating the UE A leg and originating the Remote Leg for presenting an IMS session towards the B-party on behalf of UE A. The SCC AS creates an INVITE containing the SDP received from MGCF, indicating CS voice media. The original called number and the calling party number are used to setup the outgoing call leg to party-B in accordance with the AS origination procedure defined in clause 5.6.5 of TS 23.228 [2]. The SCC AS sends the INVITE back to S-CSCF.

NOTE:
The method for discovery of original called number and calling party number at the SCC AS if ISUP does not provide this information is implementation dependant. This can be realized by interactions between the SCC AS and the SCF (e.g. gsmSCF); however this interaction is outside the scope of this specification.

7-8.
The S-CSCF sends the INVITE further for completion of the call toward the remote end.

7.3.2.2
ICS UE Originating sessions that use CS media

7.3.2.2.1
Overview

IMS service control is used for ICS UE originated sessions that use a 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 ICS UE initiates a standard CS originating call using B party’s E.164 number. The call is routed to IMS either via a standard MSC Server using IN (e.g. CAMEL) based redirection or via 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. 
-


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.

7.3.2.2.2
Void
7.3.2.2.2.1
Void
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7.3.2.2.3
Originations with CS media when not using Gm
This procedure may be used when the ICS User dials an E.164 number, a Tel URI or a SIP-URI user=phone, and the exchange of additional SIP parameters is not required. The ICS UE initiates a standard CS originating using the B-party’s E.164 number or a number derived from the Tel-URI. The call is routed to IMS via an MSC Server which is enhanced to support ICS or a standard MSC Server using IN (e.g. CAMEL) based re-direction.

Figure 7.3.2.1.2-1 provides an example flow for a session origination by an ICS UE where the Gm reference point is not required to set up the session and a MSC Server enhanced for ICS is used to set-up the CS Bearer Control Signalling Path and the user is identified as an ICS user.

For a session origination by an ICS UE where the Gm reference point is not required to set up the session and a MSC Server enhanced for ICS is not used to set-up the CS bearer control signalling, an example call flow is shown in Figure 7.3.2.1.3-1.

**** START OF 7th CHANGE ****

7.4.2.2.3
Void
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Figure 7.4.2.2.3-2: Void




7.4.2.2.4
Void

7.4.2.2.5
Terminations with CS media when not using Gm
Figure 7.4.2.1.2-1 provides an example flow for a call destined to an ICS UE attached to an MSC server enhanced for ICS, where the incoming session is delivered using standard CS terminating procedures.

If an ICS UE is attached to an MSC server where the incoming session is delivered to it using standard CS terminating procedures, an example call flow is shown in Figure 7.4.2.1.3-1.

7.4.2.2.6
Void

7.5
Service continuity

7.5.1
Service continuity for ICS UE

7.5.1.1
Service continuity while maintaining the use of CS access for the media

7.5.1.1.1
IMS sessions established using Gm reference point

7.5.1.1.1.1
Overview

When the CS bearer is used for the media of the IMS session, the Gm reference point may be used for communication of service control signalling, contingent upon the VPLMN support of the Gm reference point. A change of access network due to handover (e.g.as described in TS 23.009 [22] and TS 25.413 [23]), may result in an inability to use the PS access for the Gm reference point while the use of CS access for the media of the IMS session is still possible; under such circumstance, the service continuity is maintained by switching the signalling transport over to the CS access.
7.5.1.1.1.2
Use of Gm reference point possible after handover

Standard Handover procedures, that are specific to different access networks (e.g. as described in TS 23.009 [22] and TS 25.413 [23]), are used for handover of the Service Control Signalling Path and the CS Bearer Control Signalling Path along with the associated circuit bearer to the target access network.

The use of Gm reference point for Service Control Signalling Path is maintained upon handover.
7.5.1.1.1.3
Use of Gm reference point not possible after Handover

Standard CS handover procedures, that are specific to different access networks (e.g. as described in 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 falls back to not using Gm.

After handover, the non ICS UE procedures apply.
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.
7.5.1.2
Service continuity when transferring the media of IMS sessions between PS and CS access

See TS 23.237 [12] IMS Service Continuity.

7.6
Consistency of supplementary services

7.6.1
Supplementary Services for ICS UE

7.6.1.1
Overview

When the IP-CAN is used for the media of the IMS session, IMS procedures as defined in TS 24.173 [8] apply for IMS services.
When the CS bearer is used for the media of the IMS session, the Gm reference point is used for communication of service control signalling; IMS services are provided to the ICS UE with the IUA of the SCC AS combining the service control signalling with the description of the CS bearer for execution of service control over the Remote Leg.

**** START OF 8th CHANGE ****

7.6.1.2.3
Void
7.6.1.2.3.1
Void

7.6.1.2.3.2
Void
7.6.1.2.3.2.1
Void

7.6.1.2.3.2.2
Void

7.6.1.2.3.2.3
Void
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7.6.1.2.3.7
Void

7.6.1.2.4
When use of Gm reference point is not possible due to VPLMN limitations

7.6.1.2.4.1
When attached to an MSC Server enhanced with ICS

Procedures specified in clause 7.6.2 Service Consistency for non ICS UE apply.

7.6.1.2.4.2
When attached to an MSC Server not enhanced with ICS

Procedures specified in clause 7.6.3 apply.

7.6.1.3
User configuration of Supplementary Services

An ICS UE supporting multimedia telephony shall manage the IMS multimedia telephony communication service settings data as specified in TS 24.173 [8]. 
**** START OF 9th CHANGE ****

7.7.1.2
Session Release for Gm 
Figure 7.7.1.2-1 provides a call flow illustrating the session release procedures for an ICS UE attached to an MSC Server enhanced for ICS, which has an ICS session already established. This call flow applies when Gm has been used to set up the Service Control Signalling Path.


[image: image25.emf]I/S-CSCF

CS Domain Bearer IMS Bearer

SCC AS MGW MSC Server ICS UE B UE A

1. Release of the last Service Control signalling session

2. Inititation of the release of the CS Bearer Control Signalling Path

4. Completion of the release of the CS Bearer Control Signalling Path

3. CS Session Release

 


Figure 7.7.1.2-1: Session Release for Gm when using an MSC server enhanced for ICS

1.
IMS procedures are executed for the release of the service control signalling session when using the Gm reference point as defined in clause 5.10 of TS 23.228 [2]. 
2.
The SCC AS initiates release of the CS Bearer Control Signalling Path.

3.
The MSC Server releases the CS Session with the ICS UE.

4.
After confirmation of the session release from the ICS UE, the MSC Server completes the release of the CS Bearer Control Signalling Path with the SCC AS. Step 4 does not have to wait for step 3 to complete.


Alternatively the ICS UE may initiate release of the CS Bearer Control Signalling Path. The SCC AS and the ICS UE shall gracefully handle the case when both the SCC AS and ICS UE initiate the release procedure.

The call flow in Figure 7.7.1.2-1 also applies when the ICS UE is attached to an MSC server.

7.7.1.3
Void
7.7.1.3.1
Void
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7.8
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Figure A-1: IMS Centralized Services

Annex B (informative):
ICS functions in different deployment scenarios

The following tables provides guidance on which of the functions and functionalities are needed in the different deployment scenarios.

Scenario 1: An operator who only supports UEs that have ICS functionality for their ICS Users:

	
	
	
	
	


	
	
	
	
	
	
	
	

	
	
	
	

	

	
	
	


	
	MSC Server with ICS enhancements
	ICS UE
	Transparent control channel


	SCC AS

	
	
	
	
	IUA
	T-ADS

	Required
	No

	Yes
	As driven by operator policy and VPLMN support.
	Yes
	Yes


ICS Users using a non-ICS UE (e.g. after SIM swap) will not make use of the transparent control channel; non ICS UE originated calls are routed to the home IMS using IN (e.g. CAMEL) signalling in conjunction with CS signalling (e.g. TS 24.008) for call origination.

Scenario 2: An operator who only supports non ICS UEs for their ICS Users:

	
	
	
	
	


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


	
	MSC Server with ICS enhancements
	ICS UE
	Transparent control channel (Gm)
	SCC AS



	
	
	
	
	IUA
	T-ADS

	Required
	Yes
	No
	No
	Conditional*
	Yes


* Required if the operator supports IN (e.g. CAMEL) redirection of CS originated calls.

Scenario 3: An operator who supports UE’s for their ICS Users that do, and do not, have ICS functionality (to different subscribers and the same subscribers) ensuring the coexistence of UEs that have and do not have ICS functionality:

	
	
	
	
	


	
	
	
	
	
	
	
	

	
	
	
	

	

	
	
	


	
	MSC Server with ICS enhancements
	ICS UE
	Transparent control channel
	SCC AS



	
	
	
	
	IUA
	T-ADS

	Required
	Yes
	Yes
	As driven by operator policy and VPLMN support.


	Yes
	Yes


Scenario 4: Inbound roaming - operator supports ICS

Inbound roaming subscribers on an operator's network that supports either the same or different ICS functionality that the inbound roaming subscriber is using, ensuring the coexistence of UEs that have and do not have ICS functionality.

Sub case 4.1: Subscriber from operator supporting scenario 1 roams into network of scenario 1

Same functions and functionalities in roaming in-network as in scenario 1. No additional functions or functionalities.

Sub case 4.2: Subscriber from operator supporting scenario 2 roams into network of scenario 2

Same functions and functionalities in roaming in-network as in scenario 2. No additional functions or functionalities.

Sub case 4.3: Subscriber from operator supporting scenario 1 roams into network of scenario 2

Same functions and functionalities in roaming in-network as in scenario 2. No additional functions or functionalities. Roaming agreement, operator policy and access network restrictions decide on the use of the transparent control channel between ICS UE and SCC AS in the home network.

ICS Users using a non-ICS UE (e.g. after SIM swap) will not make use of the transparent control channel; non ICS UE originated calls are routed to the home IMS using IN (e.g. CAMEL) signalling in conjunction with CS signalling (e.g. TS 24.008) for call origination.

Sub case 4.4: Subscriber from operator supporting scenario 2 roams into network of scenario 1

Same functions and functionalities in roaming in-network as in scenario 1: No additional functions or functionalities. Roaming agreement and operator policy decide on the fallback solution, i.e., whether or not originated calls are routed to the home IMS using IN (e.g. CAMEL) signalling in conjunction with CS signalling (e.g. TS 24.008) for call origination.

Scenario 5: Inbound roaming - operator does not support ICS

Inbound roaming subscribers on an operator's network that does not support ICS.

Sub case 5.1: Subscriber from operator supporting scenario 1 roams into an operator's network that does not support ICS.

Roaming agreement, operator policy and access network restrictions decide on the use of the transparent control channel between ICS UE and SCC AS in the home network.

ICS Users using a non-ICS UE (e.g. after SIM swap) will not make use of the transparent control channel; non ICS UE originated calls are routed to the home IMS using IN (e.g. CAMEL) signalling in conjunction with CS signalling (e.g. TS 24.008) for call origination.

Sub case 5.2 Subscriber from operator supporting scenario 2 roams into an operator's network that does not support ICS.

Roaming agreement and operator policy decide on the fallback solution, i.e., whether or not originated calls are routed to the home IMS using IN (e.g. CAMEL) signaling in conjunction with CS signalling (e.g. TS 24.008) for call origination.
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