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Introduction
This paper provides text changes to remove the use of R-CAAF with the CS network approach of non ICS UE solution. It also provides editorial updates for the non ICS UE solutions as summarized below: 
1. Name change for the architecture alternatives for non ICS UE; both of the non ICS UE alternatives require CS network changes, one in visited CS network and the other requires changes in the home CS and IMS networks but one of them is currently named CS network enhancement approach whereas the other as CS network agnostic approach.

2. Update the Reference Architecture diagram to add the missing path for Bearer Control Signalling session setup, as a dangling VMSC with no relation to the ICCF results in ambiguities in understanding of the Bearer Control Signalling session.

3. Editorial correction to the text added in SA2-58 which unintentionally changes the context of the following sentence which was originally intended to specify the need for R-CAAF in relation to the L-CAAF-n and not the physical location of L-CAAF-n:

“The CAAF may be exclusively provided either in association with the VMSC which case the R-CAAF component in the ICCF is not required.”

Proposal/Recommendation

*** Begin Change 1 ****
6.3
Architecture for support of non ICS UE
6.3.1
L-CAAF-n approach 
6.3.1.1
Reference architecture

The ICS Ref Architecture in figure 6.3.1-1 may be used to provide ICS support but requires CS core network upgrades in the visited CS network. The limitations of the legacy UEs need to be taken into consideration.
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NOTE:
Only relevant functions are shown.

Figure 6.3.1-1: Architecture for support of non ICS UE, L-CAAF-n approach
6.3.1.2
Extensions to the CAAF in the ICCF for support of non ICS UEs

The CAAF provides necessary adaptation needed for enablement of the RUA in the ICCF.

The CAAF is provided as a functional element; i.e. for non ICS UEs, the L-CAAF logic which is otherwise associated with ICS UEs is provided by a CS Core Network function the Local CS Access Adaptation Function-network (L-CAAF-n) on the access edge of the VMSC on behalf of the UE. The L-CAAF-n also provides interworking with 3GPP TS 24.008 [7] as necessary. 
The CAAF is exclusively provided by the L-CAAF-n associated with the VMSC ; therefore the R-CAAF component in the ICCF is not required.


Editor’s Note:
Call independent aspects such as user configuration of supplementary services are FFS.
*** End Change 1 ****

*** Begin Change 2 ****

6.3.2
CAMEL approach
The ICS reference architecture in figure 6.3.2-1 may be used to provide reduced ICS support without requiring VMSC enhancements. When considering deployment of this option the limitations of the legacy UEs need to be taken into consideration. 
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Figure 6.3.2-1: Architecture for non ICS UE support; CAMEL approach 
NOTE:
Only relevant functions are shown.

Standard CS call control procedures are used for setup of CS sessions with CAMEL used for redirection of the CS calls to IMS, as specified in TS 23.206 [3], in conjunction with the standard MGCF providing the interworking between the CS call control and SIP. SIP is used for call control with the ICCF providing SIP UA behaviour on behalf of the UE for control of user sessions.

Control in IMS of some serving network services e.g. line id services and mid call services is not possible with this option. These services may alternatively be provided in the CS domain for sessions established for non ICS UEs.

Editor’s note 1:
interaction with VCC to support VCC and ICS users for non ICS UEs is FFS.

Editor’s note 2:
Solution for Call independent aspects such as user configuration and interworking/alignment of supplementary services data across CS domain and IMS is to be provided.
6.3.2.1
Service Support for non ICS UE, using the Architecture with CAMEL approach
In the CS network agnostic solution for the non ICS UEs, the ICCF provides a SIP UA behavior on behalf of the non 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:

6.3.2.1.1
Line ID Services (OIP, OIR, TIP, TIR)
Since standard session setup procedures are used to establish the non ICS UE sessions, with the VMSC controlling session origination and session delivery from/to the non 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 an AS manipulating the information being presented from/to the ICS subscriber using a non ICS UE.
6.3.2.1.2
Communication Diversion Services

6.3.2.1.2.1
Communication Diversion services exclusively controlled in home IMS (CFU, CFNL)
With the ICCF providing the SIP UA behaviour on behalf of the non ICS UE, these services are provided in IMS.
6.3.2.1.2.2
Communication Diversion services requiring participation of serving network (CFNR, CFB)
Some control of these services may be provided in IMS. Since standard session setup procedures are used to establish the non ICS UE sessions, with the VMSC controlling session origination and session delivery from/to the non ICS UEs, some handling of these services is also required at the VMSC.

6.3.2.1.2.3
Communication Deflection

This service can only be provided by the VMSC.
6.3.2.1.3
Communication Barring Services (CB)

With the ICCF providing the SIP UA behaviour on behalf of the non ICS UE, these services are provided in IMS.
6.3.2.1.4
Mid call services (Communication Hold, CW, Conf, Communication Transfer)
Since standard session setup procedures are used to establish the non ICS UE sessions, with the standard CS signaling for invocation of these services, these services can only be provided in CS domain.
6.3.2.1.5
Voice Call Continuity
The Voice Call Continuity for non ICS UEs capable of VCC is based on TS 23.206.
6.3.2.1.6
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
6.3.2.1.7
Serving domain considerations

Table 6.3.2.1.7-1 below provides recommendation for serving domain for the services discussed in this clause:

Table 6.3.2.1.7-1: Service set for non ICS UE with CS network agnostic solution
	Service Capability
	Serving Domain

	Supplementary Services

	Originating Identification Presentation 
	IMS2

	Originating Identification Restriction 
	IMS2

	Terminating Identification Presentation 
	IMS2

	Terminating Identification Restriction 
	IMS2

	Communication Diversion  (CFU, CFNL)
	IMS

	Communication Diversion (CFNR, CFB)
	IMS 2

	Communication Deflection 
	CS or n.a.1

	Call Wait
	CS or n.a.1

	Communication Hold
	CS or n.a.1

	Communication Barring
	IMS

	Conference 
	CS or n.a.1

	Explicit Communication Transfer 
	CS or n.a.1

	

	Service Continuity 

	Basic Service Continuity
	IMS3

	Service Continuity on non mid call services
	IMS3

	Service Continuity with mid call services
	n.a.

	

	Other capabilities

	Call Independent Supplementary Services Operations
	IMS/CS4

	1 
Control in IMS of this service is not possible. As an alternative, this service may be provided by CS domain: In this case a configuration in the HLR component of the HSS for appropriate service execution at the VMSC is required.

2 
Exclusive control in IMS of this service is not possible, some support from the CS domain may be required. Configuration in the HLR component of the HSS for appropriate service execution at the VMSC is required.

3 
Applicable to non ICS UEs capable of VCC.
4 
Service data management provided by the IMS for services controlled in IMS and by CS domain (if services are provided) for services controlled in CS domain.


The HLR configuration that enables the execution of CLIR, CLIP, COLP, COLR, Call Deflection, Call Wait, Call Hold, Multiparty, Explicit Call Transfer in the CS domain should be used when the ICS subscriber is using a non-ICS UE and according to operator policy, in order to avoid conflicts with the corresponding services provided by IMS.

Editor’s Note: How to trigger the use of the appropriate HLR configuration is to be investigated.
*** End Change 2 ****
*** Begin Change 3 ****

6.8
Architectural alternative:  L-CAAF-n approach

6.8.1
Signalling and bearer architecture

6.8.1.3
Calls established using CS bearers with non ICS UE

The Signalling/bearer paths for an IMS session established via CS access for the L-CAAF-n approach is described in figure 6.8.1.3-1.
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Figure 6.8.1.3-1: Signalling/Bearer Paths-non ICS UE- L-CAAF-n approach
CS Access Signalling is intercepted by the L-CAAF-n function, which establishes a session control signalling path to the ICCF. The L-CAAF-n performs necessary interworking with 3GPP TS 24.008 [7]. The ICCF presents SIP UA behaviour on behalf of the UE toward IMS.

The UE establishes a standard CS call towards the CS core network; The L-CAAF-n intercepts the CS Access Signalling and establishes the Bearer Control Signalling path with the ICCF by establishing a CS call toward the ICCF. In parallel, it establishes the Session Control Signalling Path with the ICCF. The Bearer Control Signalling and Session Control Signalling stimuli are combined at the ICCF for presentation of SIP UA behaviour for establishment of an IMS session.

Use of the Session Control Signalling Path for session setup for this model enables the capability to provide all services exclusively by IMS.

Editor’s note: A solution for call independent aspects such as user configuration and interworking/alignment of supplementary services data across CS domain and IMS is to be provided.
*** End Change 3 ****
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