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This contribution describes means of realizing centralized late call forwarding services when using CS call setup.

Discussion

How to provide centralized late call forwarding services to an ICS UE using CS call setup is currently an open issue.  The services under consideration are CFNRy, CFNRc and CFB.

The problems identified are:

· It may not be possible for the TAS to discriminate between the different release causes after interworking with SIP.  It may not be possible to provide different forwarding treatments in these cases.

· If the V-MSC provides announcements when detecting these call termination failure conditions, there may be no way for a TAS to distinguish among the cases to provide different forwarding treatments and there may be extra delay before forwarding treatment can be applied.

Solution for CRNFy

If CFNRy is disabled in the HLR, then a TAS can implement a supervisory timer (as shown in 6.13.2.2.2) without fear of premature release at the V-MSC/VLR.  While most V-MSCs implement proprietary timers to prevent excessive ringing (usually 60 seconds or greater), this should not interfere with a 20-40 second timer for CFNRy at the TAS.

Bypassing announcements for CFNRc and CFB

If CFNRc and CFB are otherwise disabled in the HLR, the provisioning of announcements at the V-MSC for these call termination failures is the biggest problem for realizing CFNRc and CFB at the TAS.  If the V-MSC plays announcements when detecting the unreachable and busy conditions, the TAS has no way to distinguish them from the "no reply" case, thus causing excessive delay between detection of the unreachable or busy condition and the forwarding of the call.

There are five solutions available:
1. Suppression of announcement
A CAMEL phase 3 extension to MAP allows an (ICCF acting as) G-MSC to signal during call delivery procedures in an SRI message that the V-MSC must suppress any announcement associated with call termination failure.  If the V-MSC supports CAMEL phase 3, the call will immediately release with appropriate cause value in the event of an unreachable or busy condition.  The call flows in clauses 6.13.2.2.1.3 and 6.13.2.2.3.3 apply to CFNRc and CFB, respectively.

2. Support of optimal routing (SOR)
A (ICCF acting as) G-MSC can request support of optimal routing in the SRI message during call delivery.  If CFNRc and CFB are enabled in the HLR and the V-MSC supports SOR, the V-MSC will send the RCH (resume call handling) message with appropriate cause value to the (ICCF acting as) G-MSC upon detection of the unreachable or busy condition.  The ICCF can release the call towards the TAS with an appropriate result code to trigger CFNRc or CFB.
3. CAMEL VT-CSI
The HLR can selectively enable VT-CSI (termination failure trigger at V-MSC/VLR) as needed for any V-MSC supporting CAMEL phase 3.  The V-MSC reports any call termination failure condition to the (ICCF acting as) SDP upon detection of the condition.  The ICCF can release the call towards the TAS with an appropriate result code to trigger CFNRc or CFB.
4. V-MSC provisioned for immediate call release on failure
No special handling needs to be provisioned in the HLR for any V-MSC that is provisioned for immediate call termination release on failure (without announcement).  As with solution 1, the release cause value is translated to a SIP response code before being returned to the TAS, where secondary treatment can be applied.
5. V-MSC with termination failure announcements not supporting CAMEL phase 3 or SOR
For any V-MSC configured in this way, the HLR should be provisioned to enable CFNRc and CFB with forwarding numbers that will immediately fail.  If possible these numbers should fail with either an unreachable or busy cause, as appropriate.  As with solution 1, when the call forwarded from the V-MSC fails, the release propagates back to the TAS, which can apply secondary treatment according to feature settings in the HSS.  By causing call failure immediately after detecting the unreachable or busy condition at the V-MSC, this approach avoids the extra delay otherwise associated with waiting for the failure announcement to time out.
Result codes for CFNRc and CFB
Since CFNRy can always be implemented at the TAS, it is only necessary to differentiate between the unreachable and busy conditions via result codes.  

For solutions 2 and 3 above the ICCF can always provide the result code needed by the TAS to trigger the correct forwarding treatment.  Solution 5 may not be able to differentiate between the unreachable and busy conditions.
For solutions 1 and 4, since the busy condition is consistently reported using result code 486, we propose to identify as unreachable any late call release not identified as busy.  

Recommendation

We recommend the use of solutions 1 and 4 to enable centralized late call forwarding services when using CS call setup procedures.  Solution 5 can be used as a backup solution if necessary.

We propose the following modifications to TR 23.892.
6.14
Service Support for ICS UE using I1-cs approach, CS call control with CAMEL for call setup
When using the I1-cs approach with CS call setup for ICS UEs, the ICCF provides a SIP UA behavior on behalf of the ICS UE for CS sessions established using standard CS procedures, and redirected to IMS using techniques similar to the procedures defined for VCC in TS 23.206. Since the solution uses standard CS procedures for sessions established over CS access, it is limited in its service offering as discussed below. 
6.14.1
Line ID Services (OIP, OIR, TIP, TIR)

Since standard session setup procedures are used to establish the ICS UE sessions, with the VMSC controlling session origination and session delivery from/to the ICS UEs, Line ID services configuration in the HLR component of the HSS for appropriate service execution at the VMSC is required. Some control of these services may also be provided in IMS with the use of ICCC.

6.14.2
Communication Diversion Services
6.14.2.1
Communication Diversion services exclusively controlled in home IMS (CFU, CFNL, CFNRy)
With the ICCF providing the SIP UA behaviour on behalf of the  ICS UE, these services are provided in IMS.
CFNRy must be disabled in the HLR.

6.14.2.2
Communication Diversion services requiring participation of serving network (CFNRc, CFB)

Control of these services may be provided in IMS. Since standard session setup procedures are used to establish the ICS UE sessions, with the VMSC controlling session origination and session delivery from/to the ICS UEs, VMSC behaviour may need to be controlled via HLR settings and/or MAP signaling from the ICCF.
6.14.3
Communication Deflection
With the RUA of the ICCF providing SIP UA behaviour on behalf of the ICS UE, these services are provided in IMS. ICCC is used for indication of the service triggers to IMS.
6.14.4
Communication Barring

With the RUA of the ICCF providing SIP UA behaviour on behalf of the ICS UE, these services are provided in IMS.
6.14.5
Mid call services (Communication Hold, CW, Conf, Communication Transfer)

With the RUA of the ICCF providing SIP UA behaviour on behalf of the ICS UE, these services are provided in IMS. ICCC is used for communication of service control signalling between the IMS and the UE for IMS sessions using CS voice media.
6.14.6
Voice Call Continuity
The Voice Call Continuity for ICS UEs capable of VCC is based on TS 23.206.
6.14.7
User configuration of Supplementary Services

Service data management and control of user configuration of services data is provided by the IMS for services controlled in IMS and by the CS domain for services controlled in CS domain.

6.14.8 
Serving Domain Considerations
Table 6.14.8-1 below provides recommendation for serving domain for the services discussed in this clause:

	Service Capability
	Serving Domain

	Supplementary Services

	Originating Identification Presentation 
	IMS1

	Originating Identification Restriction 
	IMS1

	Terminating Identification Presentation 
	IMS1

	Terminating Identification Restriction 
	IMS1

	Communication Diversion  (CFU, CFNL, CFNR)
	IMS

	Communication Diversion (CFB)
	IMS2

	Communication Deflection 
	IMS

	Call Wait
	IMS

	Communication Hold
	IMS

	Communication Barring
	IMS

	Conference 
	IMS

	Explicit Communication Transfer 
	IMS

	

	 Service Continuity 

	Basic Service Continuity
	IMS3

	Service Continuity on non mid call services
	IMS3

	Service Continuity with mid call services
	IMS3

	

	Other capabilities

	Call Independent Supplementary Services Operations
	IMS/CS4

	1 Exclusive control in IMS of this service is not possible, configuration of the CS domain service is required. May require ICCC for control of service in IMS.

2 Some specific VMSC functions may be required such as use of suppression of announcement or ISUP Release cause. 
3 Applicable to ICS UEs capable of VCC.
4 Service data management provided by the IMS for services controlled in IMS and by CS domain for services controlled in CS domain.


Table 6.14.8-1 Service set for ICS UE with and I1-cs, use of CAMEL






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































