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Abstract of the contribution:

This document describes a solution how CS voice services can be provided to terminals when the network is migrated to eUTRAN. The approach is a fallback solution, where a terminal being connected to  eUTRAN/EPC fallback to 2G/3G radio for voice calls.
It is proposed to include this solution into the TR of the study item.
Introduction

The deployment of eUTRAN and EPC requires telephony services to be migrated to PS, e.g. provided by MTSI. That means IMS need to be widely deployed earlier than eUTRAN and EPC.

The work item “Study on CS Domain Services over evolved PS access” aims at an architecture which allows the reuse of deployed CS CN infrastructure when introducing eUTRAN and EPC. That means as for any solution within this work item a complete CS domain is assumed to be present, including HLR etc.

In this contribution a solution is proposed, where the terminal has eUTRAN access and where a fallback to CS radio access is used for voice services. Therefore within this document we name this solution “Page in eUTRAN, Call in GSM/WCDMA”. 
Description for “Page in eUTRAN, Call in GSM/WCDMA” Solution

1. Overview

Voice services are realized by reuse of CS infrastructure. Terminal, which is connected to eUTRAN/EPC, uses 2G/3G  in case an originating or terminating voice call has to be established. 
The “Page in eUTRAN, Call in GSM/WCDMA” solution is characterised by:

· Mobility management is integrated and/or combined with EPS mobility management.
· Paging request for terminating voice calls are delivered to the terminal via EPS. 

· 2G or 3G radio access is used for paging responses and further terminating call handling as well as for all originating calls.
This is visualised in the following figure:
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Figure 1: Overview “Page in eUTRAN, Call in GSM/WCDMA”
2. Interfaces

The “Page in eUTRAN, Call in GSM/WCDMA” 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 between the MME and the MSC server is used:
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Figure 2: Interfaces
3. Area concepts in EPS and CS
Within the 3GPP CS domain both Location Area (LA) and Service Area (SA) are fundamental concepts used for various purposes, for example to support CS service ‘control’ based on geographical areas). Therefore it is essential that LA and SA are supported. This can be achieved in different ways, for example with an inherently support by EPS or with a mapping from LTE Tracking Area and Cell structures. 
Note: support of LA and SA should be provided by any proposal within this study item.
4. Mobility Management
The “Page in eUTRAN, Call in GSM/WCDMA” proposal utilizes EPS mobility management. This is shown in figure 3 below with the example of the network attachment of a UE:
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Figure 3: UE network attachment to for initial registration. UE is provided with identifiers needed to establish CS voice calls.
Note: CS attachment is embedded, the CS Location Update procedure can either be triggered by the UE (e.g. with LA structure visible in broadcast) or by the MME (based on mapping from the TA structure of LTE/SAE).
When the UE is roaming same concept is used. The TA update procedure will include the CS Location Update procedure.
5. Basic Call

Before initiating an originating CS call, the UE is moved to 2G/3G prior to the call establishment signalling. All subsequent signalling is identical to a 2G/3G originating call and eUTRAN and EPC are not involved.
The terminating call handling when eUTRAN is active is visualised in figure 4 below, where the UE is moved to 2G/3G prior to the call establishment signalling. All subsequent signalling is identical to a 2G/3G terminating call and eUTRAN and EPC are not involved.
[image: image4.png]UE

eNode B MME

The pagingrequest message is send from the
MME via the $1 connection and the RRC
connection to the UE

Node B/ RNC/
BTS BSC

« Move to 2G/3G
« Standard 2G/3G terminating call setup signalling

MSC Server

aging Request (IMSI





Figure 4: Terminating voice call
6. Migration Aspects
The “Page in eUTRAN, Call in GSM/WCDMA” solution leverages on existing 2G/3G mechanisms. It does not impact 2G/3G RAN and the level of impact on the 2G/3G CN is minor, i.e. no new protocol is required. 
“Page in eUTRAN, Call in GSM/WCDMA” should be understood as a cost efficient “gap filler” to provide CS voice services that offers the operator a bit more time to migrate to MTSI when deploying eUTRAN. During a CS voice service there may be a degradation of the PS service.
Proposed Changes to TR xx.yyy
The above text is proposed to be added to the TR.
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