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Introduction
This paper provides a new architecture alternative for enablement of CS domain services over evolved PS access. A new SIP based transport for 24.008 call control signalling is introduced which enables 24.008 control of calls over evolved PS access. The use of SIP for 24.008 transport provides alignment with the transport functions already defined for IMS and provides an evolution to IMS if so desired. 
Discussion
We see the following issues with the Alternative 1as documented in TR 23.879:

· Use of 24.008 call control with PS RABs will require 24.008 extensions. Currently, it is not possible to communicate SDPs (IP address/port numbers, codecs) between the two end-points using 24.008.

· Communication of 24.008 signalling over PS RABs is not defined; a transport mechanism is required to communicate 24.008 over PS RABs.
· CS-PS handovers are handled in the eMSC as well as the MME with a potentially high impact on the handover control at the MME. 
A new architecture alternative is presented in this paper to help alleviate these issues.
Proposal/Recommendation
Add the following text to TR 23.879.
**** begin new text ****
5.4       Alternative 4
This alternative introduces a CSoPS subsystem very similar to IMS with respect to its relationship with the underlying PS transport network. This is achieved by decoupling the mobility management and handover aspects to the transport layer, i.e. closer to the SAE Core. The PS-PS handover control is provided exclusively within the SAE Core and PS-CS handover control is provided in a manner similar to the Inter MSC Handover solutions being discussed under SR-VCC. 
A new transport for the 24.008 signaling is introduced which enables control of calls employing IP bearers with use of 24.008 procedures at the eMSC. SIP with 24.008 MIME encapsulation, referred-to hereafter as SIP-D (SIP with Direct Transfer Application Part encapsulation), is used for communication of the 24.008 signaling messages and the SDP associated with the IP bearers to enable 24.008 control of voice sessions employing IP bearers.
5.4.1

Functional Architecture

Figure 5.4.1-1 below provides a Reference Architecture for this architecture alternative.
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Figure 5.4.1-1 Functional Architecture

5.4.1.1
Functional Components

5.4.1.1.1
eMSC 
The eMSC provides 24.008 call control for sessions established using LTE access for subscribers with standard CS subscription in the HLR component of the HSS. Enhanced call control functions are used at the eMSC to provide 24.008 control of calls using IP bearers, with use of SIP-D to communicate the 24.008 signaling and the SDP associated with the IP bearers between the UE and the eMSC.
5.4.1.1.2
PS CS Handover Control Function (PCHCF)

The PS CS Handover Control Function (PCHCF) is a PS-CS handover function similar to the PCHCF being discussed under SRVCC. It enables handovers of sessions established using 24.008 call control between PS and CS access by employing Inter MSC Handover principles. Sessions established over the LTE access are anchored at the PCHCF with respect to initial handover, subsequent handovers and subsequent handbacks with 2G/3G CS systems. Sessions established over the CS access are anchored in the 2G/3G CS systems with the PCHCF providing a relay function similar to the Target MSC function of Inter MSC handovers.

5.4.1.1.3
SAE Core

Standard S-GW/PDN-GW/MME functions as being defined in Rel-08. Standard handling of IP bearers used for call control signalling (SIP-D) as well as the media.

5.4.1.1.4
P-CSCF/PCRF

Standard use of P-CSCF/PCRF for handling of IP bearers such as authorization & QOS management. The P-CSCF is enhanced with SIP-D and for arbitration between CSoPS and IMS applications for a particular UE.
5.4.1.2
Reference Points
5.4.1.2.1
Z1 reference point

The Z1 reference point allows communication of signalling messages between the UE and the eMSC for call independent and call related operations enabling 24.008 control of calls established using IP bearers. SIP with 24.008 MIME encapsulation, referred-to as SIP-D is used to implement the Z1 reference point.
5.4.1.2.2
Mz reference point

The Mz reference point allows the communication and forwarding of signalling messaging between the P-CSCF and eMSC, e.g. during registration and session control.
5.4.2
Procedures

5.4.2.1
Registration
Figure 5.4.2.1-1 below illustrates the signalling path used upon network attachment. 
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Figure 5.4.2.1-1 Signalling path for Network Registration
A high level outline of procedures executed during network registration is provided below.
· Upon power-on, the UE acquires IP-CAN for SIP signaling using standard SAE/LTE procedures.

· UE initiates IMSI Attach with the CS Core Network using a Location Update message encapsulated in SIP REGISTER.

· Methods similar to S-CSCF discovery are employed at the P-CSCF to discover the eMSC and the SIP REGISTER is forwarded to the eMSC. 

· The eMSC extracts the Location Update and performs similar interworking for the rest of signaling exchange for the completion of the network registration.

· Standard IMSI Attach processing at the eMSC and the HLR component of the HSS.

5.4.2.2
Call Setup
Figure 5.4.2.2-1 below illustrates the signalling and bearer path established during call setup when 24.008 is used to control calls established with IP bearers via LTE access. Standard procedures being defined in Rel-08 are employed at the SAE Core to anchor the IP bearer(s) used for signalling and media. The 24.008 session control is anchored at the eMSC and the voice media at a MGW associated with the eMSC for appropriate handling of supplementary services. 
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Figure 5.4.2.2-1 Signalling/bearer path for Session setup
A high level outline of procedures executed during call setup is provided below.

· A 24.008 Setup message encapsulated in a SIP INVITE initiates call setup; with similar encapsulation in SIP for subsequent 24.008 message dialogue for call completion.

· For the uplink messages, the eMSC processes SIP and extracts 24.008 for call control and the SDP for bearer control; for the downlink messages, eMSC inserts 24.008 and the SDP in SIP for presentation to the UE. 
· 24.008 call control procedures based on TS 23.018, and enhanced with mechanisms required for control of IP bearers are executed at the eMSC. The IP bearer resource allocation and management is provided by the P-CSCF/PCRF as in IMS.
· Standard Supplementary Service execution at the eMSC.

· Standard CAMEL service execution at the eMSC and the gsmSCF.

5.4.2.3
Handovers

5.4.2.3.1
PS-PS Handovers within LTE 
Figure 5.4.2.3.1-1 below illustrates the signalling and bearer path used during PS-PS handovers within the LTE access. The IP bearer(s) used for signalling and media is anchored at the SAE Core using standard procedures being defined as part of Rel-08. The 24.008 session control remains anchored at the eMSC and the media at a MGW associated with the eMSC for appropriate handling of supplementary services.
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Figure 5.4.2.3.1-1 Signalling/bearer path for PS-PS Handovers within LTE

A high level outline of procedures executed during PS-PS Handovers within LTE access is provided below.

· Inter LTE handovers executed in the SAE Core using standard procedures being defined as part of Rel-08.

· Inter LTE handovers reported to the eMSC for charging and use in location based services.


5.4.2.3.2
PS – CS Handovers of calls established in LTE
Figure 5.4.2.3.2-1 below illustrates the signalling and bearer path used during PS-CS handovers for calls established in the LTE access. Three distinct handover anchor points are employed for PS-CS handover control:

1. The IP bearer(s) used for signalling and media is anchored at the SAE Core using standard procedures being defined as part of Rel-08. This is the PS signalling/bearer anchor point.
2. The PCHCF, similar to the PCHCF being discussed for SRVCC provides the PS-CS handover control and anchors the signalling and media from the perspective of the 2G/3G CS VMSC for initial handovers, subsequent handovers and subsequent handbacks to/from 2G/3G CS systems. This is the CS signalling/bearer anchor point.
3. The 24.008 session control is anchored at the eMSC and the media at a MGW associated with the eMSC for appropriate handling of supplementary services. This is the service anchor point.
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 Figure 5.4.2.3.2-1 Signalling/bearer path for PS-CS Handovers of calls established in LTE
A high level outline of procedures executed during PS-CS Handovers for calls established using LTE access is provided below.
· Handovers from LTE to 2G/3G CS access, subsequent handovers within CS access and subsequent handback to LTE are controlled by the PCHCF. 

· For initial handovers from LTE to 2G/3G CS access, the PCHCF executes the PS handover Target MME functions towards the Source MME, and Anchor MSC handover functions towards the Target MSC for execution of PS-CS handovers. The role of the PCHCF is reversed for handbacks from 2G/3G CS.
· The bearer toward the eMSC is anchored at the MGW associated with the PCHCF, with a bearer leg established toward the UE through the Target MSC upon handover.

· Service control is anchored at the eMSC with call control signaling communicated between the UE and the eMSC through the target MSC, the PCHCF and the SAE Core; the Target MSC relays the signaling using standard procedures to the PCHCF, the PCHCF interworks the CS signaling with SIP-D before forwarding to the eMSC through the SAE Core. 

· Handovers between LTE and 2G/3G CS access are reported to the eMSC for charging and use in location based services.


5.4.2.3.3
PS – CS Handovers of calls established in 2G/3G CS
Figure 5.4.2.3.3-1 below illustrates the signalling and bearer path used during PS-CS handovers for calls established in the 2G/3G CS access. The session control signalling and media remains anchored at the 2G/3G CS VMSC upon handover of such calls to LTE access.
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 Figure 5.4.2.3.3-3 Signalling/bearer path for PS-CS Handovers of calls established in 2G/3G CS
A high level outline of procedures executed during PS-CS Handovers for calls established using 2G/3G CS access is provided below.
· Handovers from 2G/3G CS to LTE access, subsequent handovers within LTE access and subsequent handback to LTE are controlled by the PCHCF and the 2G/3G VMSC. 

· For handovers from 2G/3G CS, the PCHCF executes the PS handover Source MME functions towards the Target MME, and Target MSC handover functions towards the Anchor MSC (which is the 2G/3G VMSC) for execution of PS-CS handovers. The role of the PCHCF is reversed for handbacks to 2G/3G CS.


· The bearer toward the other end is anchored at the Anchor MSC, with a bearer leg established toward the UE through the PCHCF upon handover.

· Service control is anchored at the Anchor MSC with the call control signaling communicated between the UE and the Anchor MSC by transparent relay through the PCHCF using standard procedures. The 24.008 is de-encapsulated from SIP before it is relayed by the PCHCF to the Anchor MSC.

Editor’s note: context establishment in SAE/LTE upon handover of calls established in 2G/3G CS to LTE is FFS.
**** end new text ****
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