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1 Introduction

This document provides text for the feasibility study on Circuit Switched Voice Capacity Evolution for GERAN.              
X Speech Capacity Enhancement using DARP

x.1 Concept Description
DARP was specified to provide improved reception on the mobile station side when there is ACI or CCI. However, with good downlink signal quality there is little benefit from DARP. This concept uses this fact to enhance speech capacity. 
DARP can work quite successfully with CCI of 0dB. Therefore the network can assign the same physical resources to two mobile stations but allocating them different training sequence codes as depicted in Figure 1. Each mobile will receive its own signal (shown in black in the figure) and that intended for the other co-TCH user (shown in red in the figure). 
On the downlink, each mobile station will consider the signal intended for the other mobile station as a CCI. The receiving mobile station does not need to support any other enhancements than DARP. For optimum DARP performance, the two signals intended for the two different mobile stations should ideally be phase shifted by π/2 for their channel impulse response but less than this will also provide adequate performance. 

On the uplink each mobile station would use a different training sequence code. The network may use techniques such as joint detection to separate the two users on the uplink.


[image: image1.emf]BTS

ARFCN: 160

TS: 3

TSC: 0

ARFCN: 160

TS: 3

TSC: 5

ARFCN: 160

TS: 3

TSC: 5

ARFCN: 160

TS: 3

TSC: 0

MS2

MS1


Figure 1 Channel assignment for co-TCH operation
x.2 Performance Characterization

Note: Performance data will be added once performance criteria have been agreed.

x.2.1 Link Level Performance

TBD.
x.2.1.1 Sensitivity Performance
TBD.
x.2.1.1 Interference Performance

TBD
x.2.2 Network Level Performance

TBD
x.3 Impacts on the Mobile Station

No changes are required on the mobile station side unless additional training sequence codes are to be defined. The additional training sequence codes are not required for co-TCH concept to work. 

If additional TSCs are defined then impact on the MS side is:

· Define new set of orthogonal training sequence codes which are paired with existing training sequences. Existing training sequence codes can be used for legacy mobile stations while new set can be used for new mobile stations.

· In addition to the indication of DARP support the MS may also indicate support of new training sequence codes.
x.4 Impacts on the BSS

The mechanism for combining two user signals on the downlink is shown in Figure 2 below. Each user data is modulated using the legacy GMSK modulation as defined sections 2.1 to 2.5 of ref [1] . A different training sequence is used for each user. One of the GMSK baseband modulated signal is applied a phase shift to enable different channel impulse response. The exact phase shift and if the phase shift is to vary dynamically is for FFS. The two GMSK baseband modulated signals are then linearly combined and then feed into the RF modulator (see section 2.6 of ref [1] ) and power amplifier for transmission.
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Figure 2 Linear baseband combining for co-TCH
Other impact of this proposal on the BSS implementation is as follows:
· assign two different TSCs to the co-TCH users. If new TSCs are defined then BSS may assign these to mobiles supporting new TSC set and assign legacy TSCs to legacy mobile stations

· provide phase shift for channelisation between users of same channels

· dynamically move users from shared resources to not shared resources if radio conditions become poor. This is so that DARP can be used for noise cancellation rather than user selection.

· dynamically select the most appropriate user to pair on the same resources.

· implement power control algorithm to ensure sufficient power level to reach the two mobile stations and at the same time ensure sufficient signal level for the mobile station suffering the highest path loss.

x.5 Impacts on Network Planning
Note: Impact on network planning will be assessed once network configurations for the feasibility study have been agreed.

x.6 Impacts on the Specification

The following specifications are impacted by co-TCH concept:
· 3GPP TS 45.002: Define companion training sequence

· 3GPP TS 45.005: Define performance requirements for MUROS mode of operation

· 3GPP TS 44.018: Enhance CS assignment messages to indicate which of the paired TSC to use.

· 3GPP TS 24.008: Add MUROS capability indication

· 3GPP TS 51.010: Define conformance test cases for MUROS 

x.6 Summary o Evaluation versus Objectives

Note: This section will be completed once objectives have been agreed.
2 Proposal
It is proposed that the text from section x be included into MUROS technical report.  
3 References
[1] 3GPP TS 45.004, Modulation.
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