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Abstract of the contribution:

A new Alternative is proposed which combines Alternative 1 (eMSC solution) and Alternative 3 (CS fallback) into one common architecture, covering all functions of both alternatives covering combined deployment and roaming.
1 Introduction

During the work on TR 23.879 two different solution proposals have got the most support of operators:

· Alternative 1 (Evolved MSC) enabling CS domain voice calls and SMS for an EPS attached UE

· Alternative 3 (Page in eUTRAN, Call in GSM/WCDMA) enabling re-direction of an EPS attached UE towards 2G/3G access before establishment of an MO or MT CS voice call.

Offline discussions showed that there is enough overlap in functionality that a combination of both alternatives would make sense. Such a combined alternative is beneficial because it would allow a migration for operators from an Alternative 3-like solution to an Alternative 1-like solution. It would also be beneficial for roaming scenarios, if at least CS fallback would be available in all networks and all UEs.

2 Discussion

2.1 Architecture

The combination of the architecture is straight forward, as the reference point between MME and (e)MSC is common to both alternatives. The reference point between UE and eMSC comes from Alternative 1. Alternative 1 uses the term eMSC whereas Alternative 3 uses MSC. As both alternatives are adding Rel-8 functionality onto the MSC either name can be used.

2.2 Registration of UE for CS domain services over EPS (needed in Alternative 1 and Alternative
Registration as proposed in Alternative 3 (CS location update procedure via MME and Gs-like interface to MSC, during EPS Attach) can be used with minor additions.
1.2 Paging of UE in EPS access for MT call, followed by UE moving to legacy access or staying in EPS access and then answering page (needed in Alternative 1 and Alternative 3)
Paging as proposed in Alternative 3 (GS-like paging procedure initiated by MSC, including information about preferred target network/cell towards UE) can be used with minor additions.
1.3 MO calls, where UE moves from EPS to legacy access; UE moves back to EPS after MO and MT call is ended (needed in Alternative 3)
Unchanged as proposed in Alternative 3.
1.4 MO and MT calls and SMS over EPS, including HO to CS access (needed only in Alternative 1)
Unchanged as proposed in Alternative 1 (24.008 signalling over trusted UP signalling channel between UE and eMSC, transparent for EPS)

3 Proposal

add the following text to TR 23.879:

5.5       Alternative 5 – Combined solution
5.5.0 General

This solution is a combination of Alternative 1 - Evolved MSC (as described in section 5.1) enabling CS domain voice calls and SMS for an EPS attached UE, and Alternative 3 - Page in eUTRAN, Call in GSM/WCDMA (as described in section 5.3) enabling re-direction of an EPS attached UE towards 2G/3G access before establishment of a MO or MT CS voice call.

5.5.1 Reference architecture
5.5.1.1 General
The combination of the reference architecture is straight forward, as the reference point between MME and (e)MSC is common to both alternatives. The reference point between UE and eMSC comes from Alternative 1. Alternative 1 uses the term eMSC whereas Alternative 3 uses MSC. As both alternatives are adding Rel-8 functionality onto the MSC it is suggested to use the term MSC.

Figure 5.5.1.1 shows the non-roaming architecture, Figure 5.5.1.2 the roaming architecture.
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Figure 5.5.1-1: Non-Roaming Architecture
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Figure 5.5.1-2: Roaming Architecture
The proposal reuses the concepts from 2G/3G of the Gs interface between the MSC Server and the SGSN. Thus for the Location Update procedure and for Paging messages a “Gs like” interface over reference point Z2 between the MME and the MSC Server is used.

The support of reference points Z1 and Rx by the MSC is optional, depending on the deployment characteristics chosen by the operator. If the operator chooses the deployment characteristic where the MSC Server controls establishment of voice calls and handling of SMS under E-UTRAN coverage, Z1 and Rx need to be supported by the MSC.
5.5.1.2 Required functionality in network elements
MSC

· Gs-like registration and paging towards MME for a UE attached over EPS access

· Optional Call and SMS control for UE using secure and reliable IP transport (replacing use of Mc for channel assignment with Rx using PCC for bearer establishment)

· Optional handover preparation and execution

· Optional handover signalling

MME

· Gs-like registration and paging

· Optional handover signalling exchange with the MSC for preparation and execution
UE

· Gs-like registration and paging

· Redirection to CS capable legacy access for MO and MT voice calls

· CS domain call and SMS control signalling over EPS using secure and reliable IP transport
5.5.1.3 Reference points

Z1

Reference point between UE and MSC

Z2

Reference point between MME and MSC

5.5.1.4 Protocol Stacks

A possible protocol stack for control plane over Z1 is illustrated in figure 5.1.1.5-1. The decision about use of SCTP or another protocol can be left open for stage 3 discussions and decision.
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Figure 5.1.1.5-1: Protocol stack for control plane over Z1
The protocol stack for user plane over Z1 is illustrated in figure 5.1.1.5-2.
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Figure 5.1.1.5-2: Protocol stack for user plane over Z1
5.5.2
Procedures

5.5.2.1 CS attachment
CS attachment is done as proposed in Alternative 3 (CS location update procedure via MME and Gs-like interface to MSC, during EPS Attach) (see 5.3.2.1 for more details).
The combined solution requires that one more IE inserted by the MSC into the Location Update Ack to be passed down to the UE. This IE would hold an indication about the support of ‘CS domain call and SMS control signalling over EPS’ that may be the IP address of the MSC, or just a bit-indication triggering the UE to do an eMSC discovery as described in Alternative 1.
5.5.2.2 Location Update

Done as proposed in Alternative 3.
Editor’s note: If a UE has an ongoing MO or MT call over EPS, no Location Update shall be sent to the eMSC, e.g. the UE should not initiate a combined TA/LA Update procedure. Further details and procedures are FFS.
5.5.2.3 Deregistration

Done as proposed in Alternative 3.
5.5.2.4 eMSC Discovery
Done as proposed in Alternative 1.

5.5.2.5 Gs-like Paging

Done as proposed in Alternative 3.

The combined solution requires that the UE, upon receiving the Gs-like paging does either of the following

· if the UE has obtained the IP address of an eMSC at time of location update and the UE has ‘CS domain call and SMS control signalling over EPS’-capability then it will answer the paging request via EPS, and a secure IP connectivity will be established between UE and MSC
· if the UE has no IP address of an eMSC, or is not ‘CS domain call and SMS control signalling over EPS’-capable then it will continue as described in Alternative 3.

5.5.2.6 MT Call Setup

MT call setup follows the Gs-like Paging as described in 5.5.2.5.
· If the UE has answered the paging via EPS then MT call setup takes place as described in Alternative 1 (5.1.2.5).

· If the UE has answered the paging via legacy CS access then MT call setup takes place as described in Alternative 3.

5.5.2.7 MO Call Setup

· If the UE has obtained the IP address of an eMSC at time of location update and the UE has ‘CS domain call and SMS control signalling over EPS’-capability then it will initiate a secure IP connectivity with the MSC, and MO call setup takes place as described in Alternative 1 (5.1.2.5).

· If the UE has no IP address of an eMSC, or is not ‘CS domain call and SMS control signalling over EPS’-capable then it perform MO call setup as described in Alternative 3.

5.5.2.8 MO and MT SMS

Done as proposed in Alternative 1 (5.1.2.6).

5.5.2.9 HO from E-UTRAN to GSM/UMTS CS

Done as proposed in Alternative 1 (5.1.2.7).

5.5.2.10 HO from GSM/UMTS CS to E-UTRAN

Done as proposed in Alternative 1 (5.1.2.8).

5.5.3
Co-existence with IMS based services
See sections 5.1.3 and 5.3.3.
5.5.4
Roaming aspects
5.5.4.1 ‘CS domain call and SMS control signalling over EPS’ support in the VPLMN and UE
This allows full re-use of CS domain roaming agreements and existing inter-operator accounting mechanisms (TAP records exchange) for CS Domain services over evolved PS access. In case of a handover between E-UTRAN and GSM/UMTS CS the user experience will be comparable to the one in non-roaming case as the handover is performed solely in the VPLMN, which optimizes the user plane routing.

5.5.4.2 No ‘CS domain call and SMS control signalling over EPS’ support in the VPLMN or UE
Redirection of voice calls to GSM/UMTS CS takes place if this feature is supported in UE and VPLMN.

5.5.5
Security aspects

See sections 5.1.5 and 5.3.5.
5.5.6
Charging aspects

See sections 5.1.6 and 5.3.6.
5.5.7
Legal requirements aspects

See sections 5.1.7 and 5.3.7.
5.5.8
Assessment

The ‘Combined solution’ alternative is a full solution according to the scope this study, i.e. it is fulfilling all identified overall and architectural requirements.

The main design-principles of this solution are:

· Maximal re-use of CS Domain mechanisms and deployed infrastructure thus securing operators’ investments in legacy CS Domain and radio access equipment and services.

The ‘Combined solution’ alternative allows operators to offer legacy CS domain services fully leveraging the already deployed evolved access coverage, and should be understood as cost-efficient gap-filler until MTSI can be offered with sufficient VoIP-capable PS coverage.

The combined alternative is beneficial because it allows a migration for operators from redirection of voice calls to GSM/WCDMA to doing CS domain controlled voice calls over EPS. It is also be beneficial for roaming scenarios, if at least redirection of voice calls to GSM/WCDMA is available in all networks and all UEs.
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