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MUROS Test Scenario Performance 

of DARP capable MS

1 Introduction

MS supporting SAIC/DARP phase 1 are well capable to cope with MUROS signals and are therefore likely to become most relevant as legacy phones for MUROS introduction in networks. This receiver type has in fact also been selected for assessing the performance gain by MUROS. 

MUROS Test Scenarios are currently considered for the scope of the Feasibility Study [1]. In this contribution, link level performance simulation results of legacy DARP capable MS receiving a MUROS sub channel are shown for MTS-1 – MTS-4 and TU3 iFH conditions. 
An earlier version of this paper has been presented in MUROS telco #3 (June 10, 2008).
2 Simulation assumptions

2.1 MUROS signal 

Simulation assumptions for the MUROS signal are identical to previous contribution [2] and only quoted here:

The MUROS signal is assumed to be a superposition of two orthogonal GMSK signals which represent the sub channels assigned to different users on the same slot. This can be considered as a good approximation for MUROS signal generation by QPSK symbol mapping with (/2 rotation and linearized GMSK TX pulse shape, as expected and verified already before [3]. 
Legacy training sequence codes (TSC) are applied to the first sub channel to make it fully compatible with legacy MS. For the second sub channel, TSC proposed in [4], [5] are assumed. The pair TSC 0 is chosen from the combined TSC set for the simulations. DTX is not applied, so that both sub channels are continuously present. 
The total power of this signal (i.e. carrying 2 sub channels) received by the MS is denoted by C.

2.2 MUROS interference scenarios

The downlink simulations in this paper comprise the MUROS Test Scenarios MTS-1 – MTS-4 as defined in the working assumptions for the Feasibility Study [1]. 
Each interfering signal is either a GMSK modulated signal, a MUROS/OSC signal as described before, an 8-PSK modulated signal or Gaussian noise filtered with the linearized GMSK TX pulse shape and faded (as a model for higher order modulation), centered either at 0 or 200 kHz offset from the wanted signal. 
The power of the dominant co-channel interferer received by the MS is denoted by I1. The total power of the interference (denoted by I) is 0.6 dB higher than I1 in case of MTS-2 and MTS-4.

The simulations have been performed for channel profile typical urban, terminal speed 3 km/h (TU3) and ideal frequency hopping (iFH) in the 900 MHz band. 

2.3 Legacy SAIC receiver

A realistic performance model is considered most suitable for the current focus of the MUROS study, while it does not preclude further improvements e.g. by OSC aware receivers. The simulation assumptions for the MS receiver are identical to previous contribution [2] and only quoted here: 

A legacy SAIC receiver has been applied, which is also designated as mono interference cancellation (MIC) receiver. The fixed point simulation used here is bit-exact to this SAIC receiver implementation in DARP phase 1 capable phones, which are widely present in the market. 
MUROS downlink performance simulations have been performed for the first sub channel of the MUROS/OSC signal. Performance of the second sub channel, which requires a modification of the MS receiver algorithm to cope with the orthogonal TSC, can be reasonably supposed to be at least as good (compared to the first sub channel) and has therefore not been included here.
Models reflecting the impairments of BTS transmitter and MS receiver have been included in the simulations.

3 MUROS DL performance simulation results

Figure 1 – Figure 4 show legacy SAIC receiver performance for speech channels which are sub channel of a downlink MUROS signal under interference conditions defined by MTS-1 – MTS-4.

Frame erasure rate (FER) is shown in each Figure for MUROS traffic channels for full rate speech, AMR full rate 12.2, AMR full rate 5.9 and AMR half rate 5.9 codec modes.

4 Conclusions

In this contribution, simulation results of legacy DARP capable MS receiving a MUROS sub channel have been presented for MTS-1 – MTS-4. 

These MUROS test scenarios are considered valuable for interference modeling in the scope of the MUROS Feasibility Study. While especially GMSK modulated interference yields better performance results, any MUROS, 8-PSK or other higher order modulation of the interference could be selected as a sufficient test challenge.

Furthermore, the simulation results also show that MUROS test scenarios MTS-2 – MTS-4 introduce complexity which is hardly justified by differences in performance and test scope. After conclusion of the MUROS Study, basic single co-channel (like MTS-1) and adjacent channel interference performance requirements along with sensitivity requirements should be considered for MUROS in the core specification in addition to DARP phase 1 requirements for GMSK.
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Figure 1: MUROS DL co-channel interference performance (MTS-1) 
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Figure 2: MUROS DL combined interference performance (MTS-2)
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Figure 3: MUROS DL asynchronous co-channel interference performance (MTS-3)
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Figure 4: MUROS DL asynchronous combined interference performance (MTS-4)
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