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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
CAA
CS Access Adaptation

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

UE T-ADS
UE assisted Terminating ADS
Next Change
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 or I1 between the UE and the SCC AS. For sessions established using Gm or I1 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.

-
CS Access Adaptation (CAA): The CS Access Adaptation (CAA) is an adaptation function for the service control signalling communicated transparently via the CS domain between the UE and the SCC AS. The CAA processes the service control signalling received via the CS access for interworking with other IMS functional elements. The CAA is only used when using the CS network for communication of service control signalling.

-
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.

The UE may assist the T-ADS. The UE assisted T-ADS (UE T-ADS), based on configuration that takes into account operator policy and local access network capabilities, performs the following:

-
Detect media that is candidate for delivery over the CS domain associated with an incoming INVITE, 

-
Identify the domain in which the session is to be established (CS or PS). 

-
Determines the mechanism to complete the establishment (origination or termination) – applicable to sessions to be established in the CS domain only. 
-
Notifies the SCC AS of the mechanism the establishment will be completed on – if possible.

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 CS and use I1 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.

Next Change 

7.4.1
Terminating sessions that use PS media

7.4.1.1
Full duplex speech via PS
When the ICS UE has access to a PS network that supports the full duplex speech component of an IMS service, terminating IMS procedures (as described in clause 5.7 of TS 23.228[2]) shall be used to terminate the session to the ICS UE. The S-CSCF shall insert the SCC AS in the IMS session path using terminating initial filter criteria. The SCC AS shall be the last AS inserted into the session path.

7.4.1.2
Fallback to terminating session via CS access – no UE T-ADS
Figure 7.4.1.2-1 provides an example flow for a call destined to a UE-2 and where the incoming session is delivered over the Gm reference point using only PS speech media because the SCC AS is unable to accurately determine that the CS domain should be used, e.g., when ISR as per TS 23.401[x] is active and if the UE hasn’t re-registered in the IMS. In this example call flow the UE-2 rejects the incoming session and T-ADS in the SCC AS selects CS domain for termination.
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Figure 7.4.1.2-1: Fallback to terminating CS call – no UE T-ADS
1.
The request is received at S‑CSCF following normal IMS session set up procedures.

2~3.
The service logic with iFC causes the request to be forwarded to the SCC AS so that the session can be anchored for potential session transfer.

4.
The SCC AS anchors the session. An STI is assigned for the anchored session. T-ADS is executed and the PS access is selected for termination.

5~6.
The SIP INVITE is forwarded to the UE via the selected PS access. Paging is triggered if the UE is in Idle state. If ISR is active and the UE is camped on a bi-directional speech capable PS access and the UE supports the speech media over PS access, the remainder of this procedure is skipped and standard procedures are followed as per TS 23.401 [X] (network triggered service request) and TS 23.228 [4] (terminating session).
7~8.

If the UE determines that PS access cannot be used for the media flows it returns a response to the IMS indicating the error condition. The S-CSCF forwards the message to the SCC AS.

9.
On receiving the response, the SCC AS may reattempt the terminating call establishment directly towards the same UE over CS domain if possible.

10~11.
 The SIP INVITE is forwarded to UE-2 via the MSC Server enhanced for ICS (or via MGCF and MSC if the MSC is not enhanced for ICS).

7.4.1.3
Fallback using UE T-ADS
Figure 7.4.1.3-1 provides an example flow for a call destined to a UE-2 as per TS 23.216 [z] and where the incoming session is delivered over the Gm reference point using only PS media because the SCC AS is unable to accurately determine that the CS domain should be used, e.g., when ISR as per TS 23.401[x] is active and if SRVCC procedures as per TS 23.216 [z] are used. In this example call flow the UE-2, capable to perform UE T-ADS, either decides to reject the incoming session or to use CS media in an originating fashion.
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Figure 7.4.1.3-1: Fallback using UE T-ADS
1.
The request is received at S‑CSCF following normal IMS session set up procedures.

2~3.
The service logic with iFC causes the request to be forwarded to the SCC AS so that the session can be anchored for potential session transfer.

4.
The SCC AS anchors the session. An STI is assigned for the anchored session. T-ADS is executed and the PS access is selected for termination.

5~6.
The SIP INVITE is forwarded to the UE via the selected PS access. The SIP INVITE may include additional binding information to aid binding of any potential CS call attempts from the UE. If the UE is camped on a bi-directional speech capable PS access and the UE supports speech media over the PS access, the remainder of this procedure is skipped and standard procedures are followed as per TS 23.401 [X] (network triggered service request) and TS 23.228 [4] (terminating session).
7.
The UE, based on local configuration including operator policies, performs detection for a voice call associated with the SIP INVITE. UE T-ADS as defined in clause 5.3.1 identifies the domain in which the call is to be established and determines the mechanism to perform the establishment. 

8a
If the UE T-ADS determines that the call shall be treated such us CS termination, the same steps are executed as in clause 7.4.1.2, steps 7-12.  
8b~9b. 
If the UE T-ADS determines that the UE shall use CS origination, the UE may respond indicating that an Alternate Service with a CS originating session is to be used for completing this session without using Gm reference point for service control. The S-CSCF forwards the message to the SCC AS.

10b.
The UE establishes a CS call towards IMS using locally configured or any received binding information as the dialled number. 
11b. Originating call establishment
Note: If the UE is in GERAN access, the UE may suspend the PS bearers. This may occur in parallel or immediately after step 8b if 8b is executed or if 8b is not executed after 8a, respectively. This procedure is as specified in TS 23.060 [Y]
Next Change
7.4.2.2.2
Terminations with CS media using the Gm reference point

Figure 7.4.2.2.2-1 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 over the Gm reference point and the media is established via the CS network.
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Figure 7.4.2.2.2-1: ICS UE Terminations with CS media information flows using Gm reference point when using an MSC Server enhanced for ICS

NOTE 1:
Steps 11, 12, 13 and 14 are related to the setup of the CS Bearer Control Signalling Path. The other steps are related to the setup of the Service Control Signalling Path.
1.
An incoming SIP INVITE is received at the S-CSCF of the B party from UE A.

2.
The S-CSCF executes terminating initial filter criteria and forwards the INVITE to the SCC AS.

3.
The SCC AS sends a Session Progress response to the S-CSCF.

4.
The S-CSCF forwards the Session Progress response to UE A.


Steps 5a – 7a are for the case of T-ADS performed by the SCC AS. 

5a.
The SCC AS performs Terminating Access Domain Selection and chooses the CS domain for the setup of the media.

6a.
The SCC AS terminates the session from the A-party and establishes a new session by sending an INVITE to the B-party via the I/S-CSCF. This INVITE contains an indication to inform the UE to initiate the CS bearer establishment procedure. The INVITE also contains a dynamic SCC AS PSI to enable the SCC AS to later on correlate the outgoing service control signalling with the incoming CS bearer control signalling. When the T-ADS function selects the Gm reference point for service control the SCC AS prevents the S-CSCF from selecting the contact address of the MSC Server, and the S-CSCF selects the IP-CAN

7a.
The I/S-CSCF sends the INVITE to B-party.


Steps 5b – 10 are for the case of UE T-ADS.

5b.
Alternatively, in the case of UE T-ADS as defined in clause 5.3.1, the SCC AS performs initial T-ADS selecting IMS for the service control signalling when UE-B is registered in the IMS.

6b
The SCC AS terminates the session from the A-party and establishes a new session by sending an INVITE to the B-party via the I/S-CSCF. The INVITE contains options that enable UE-B to choose a CS bearer for bidirectional speech media transport if it determines that this is not supported by serving PS Access Network. The INVITE also contains a dynamic SCC AS PSI to enable the SCC AS to later on correlate the outgoing service control signalling with the incoming CS bearer control signalling. When the T-ADS function selects the Gm reference point for service control, the SCC AS prevents the S-CSCF from selecting the contact address of the MSC Server, and the S-CSCF selects the IP-CAN.

7b.
The I/S-CSCF sends the INVITE to B-party.

8-10
UE-B responds with a Session Progress message. In the case that the PS access network does not support bidirectional speech media, UE-B shall indicate in the Session Progress message that a CS bearer is required for the bidirectional speech component of the session and that the Gm reference point is used for service control. The S-CSCF forwards the Session Progress message to the SCC AS.

11.
If the establishment mechanism is for UE originated, the ICS UE sends a CS call setup message to the MSC Server using the SCC AS PSI DN to establish the CS Bearer Control Signalling Path. This will establish the circuit bearer between the UE and IMS.

12.
The MSC Server responds with a call proceeding message and begins to set up the CS Bearer Control Signalling Path.

13.
The MSC Server sends an INVITE towards the I/S-CSCF containing the SCC AS PSI and an SDP Offer with the media description from the MGW.

14.
The I/S-CSCF forwards the INVITE to the SCC AS.

15.
The SCC AS continues the session setup towards the A-party for the original INVITE in Step 1. The response contains an SDP answer with the media description from the SDP offer received in Step 13.

16.
The SCC AS completes the set-up of the CS Bearer Signalling Path towards ICS UE B which involves sending a 200 OK in response to the INVITE in Step 14. The ICS UE B, the MSC Server and the SCC AS complete the setup of the CS Bearer Control Signalling Path and the Service Control Signalling Path with UE A.

17.
The ICS UE B continues with the set-up of the Service Control Signalling Path towards the UE A which includes sending a Ringing response to the SCC AS via the S-CSCF. The ICS UE B then completes the set-up of the Service Control Signalling Path towards the Remote End which includes sending a final 200 OK message in response to the INVITE received at steps 7a or 7b.

Figure 7.4.2.2.2-2 provides an example flow for a call destined to an ICS UE attached to an MSC server, where the incoming session is delivered over the Gm reference point and the media is established via the CS network.


[image: image4.emf]I/S-CSCF

CS Domain Bearer

IMS Bearer

2. INVITE (B, SDP-A)

11. CS call setup  (SCC AS PSI DN)

SCC AS MGW MSC Server ICS UE B

5a. T-ADS

1.INVITE (B, SDP-A)

14. INVITE (SCC AS PSI, SDP-MGW)

7a. INVITE (B, SCC AS PSI DN)

15. INVITE (SCC AS PSI, SDP-MGW )

UE A

6a. INVITE (B, SCC AS PSI DN)

16. Continuation of the session set-up with UE-A

17. Completion of the CS bearer set-up procedures

3. Session Progress

4. Session Progress

18. Completion of the session set-up procedures

8. UE T-ADS

9. Session Progress

10. Session Progress

12. Call Proceeding

7b. INVITE (B, SCC AS PSI DN)

6b. INVITE (B, SCC AS PSI DN)

Alt 1

Alt 2

5b. Initial 

T-ADS

MGCF

CS Domain Bearer

13. IAM (SCC AS PSI DN)

 


Figure 7.4.2.2.2-2: ICS UE Terminations with CS media information flows using Gm reference point when using an MSC Server

NOTE 2:
Steps 11, 12,13,14 and 15 are related to the setup of the CS Bearer Control Signalling Path. The other steps are related to the setup of the Service Control Signalling Path.
Steps 1-12 in Figure 7.4.2.2.2-2 are identical to steps 1-12 in Figure 7.4.2.2.2-1.

At Steps 13 and 14, the MSC server sends the IAM to an MGCF using the SCC AS PSI DN which is subsequently inter-worked to an INVITE containing the SCC AS PSI and an SDP Offer from the MGW.

Steps 15-18 in Figure 7.4.2.2.2-2 are identical to steps 14-17 in Figure 7.4.2.2.2-1.
End Change
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