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1 Introduction

Orthogonal sub channels for the MUROS downlink can be considered as rotated QPSK or as an orthogonal superposition of two GMSK signals with identical power. To apply also some relative power control for the sub channels, basically equivalent proposals have been made to define a rectangular variant of QPSK constellation dependent on a parameter [1] or to reuse different subsets of an 8-PSK Modulator [2]. 

MS supporting SAIC/DARP phase 1 are well capable to cope with MUROS signals and have been widely assumed for assessing the performance gain by MUROS. Recently concerns have been raised that DARP capability may not be sufficient to allow significant relative power control range as proposed for MUROS [3]. As this may depend on the specific SAIC implementation, the situation has been checked by other companies, partly coming to different results.
In this contribution the performance of the SAIC receiver introduced by Philips/NXP is investigated under comparable simulation conditions.

2 Simulation assumptions

2.1 MUROS signal 

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. Different amplitude weighting of the sub channels is applied to model the relative power control [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. 
Sensitivity 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. 

2.2 Legacy SAIC receiver

A legacy SAIC receiver has been applied, which is also designated as mono interference cancellation (MIC) receiver [6]. The fixed point simulation used here is bit-exact to the SAIC receiver implementation in DARP phase 1 capable phones, which are widely present in the market. 
Downlink performance simulations have been performed for the first sub channel of the MUROS signal. 
Models reflecting the impairments of BTS transmitter and MS receiver have been included in the simulations.

3 MUROS DL performance simulation results

Figure 1 shows legacy SAIC receiver sensitivity performance for speech channels which are sub channel of a downlink MUROS signal with power control. Frame erasure rate (FER) is shown for full rate speech, AMR full rate 12.2, AMR full rate 5.9 and AMR half rate 5.9 codec modes.

The ratio of total signal power Ct (comprising both sub channels) to the noise power is considered as Es/N0.  The power of the wanted sub channel Cw is 
· either identical to the total power (Cw/Ct = 0 dB, GMSK for one user), 
· or half of the total power (Cw/Ct = -3 dB, OSC without relative power control) 
· or less (Cw/Ct = -6 or Cw/Ct = -9 dB, effective relative power control). 
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Figure 1: MUROS DL sensitivity performance simulation for legacy DARP capable phone

For acceptable performance, higher Es/N0 is required for lower Cw/Ct, as expected when the power is split differently between the sub channels, but efficient suppression of the stronger sub channel can still be achieved in all curves. This is in contrast to the results reported for another legacy SAIC implementation, where collapsing performance has been observed [3]. The results in Figure 1 are quite close to the results reported in [7] and [8] with similar positive conclusion, while the comparison with the results in [9] seems to be more difficult. 

4 Conclusions

In this contribution, sensitivity simulation results for a legacy DARP capable MS implementation receiving a MUROS sub channel with relative power control have been presented. Useful performance has been seen in the results even for a sub channel as weak as Cw/Ct = -9 dB.
As discussed already in MUROS telco #5, the performance seems to be significantly dependent on the SAIC algorithm, so that it would be interesting to see which SAIC algorithms are susceptible to rectangular MUROS constellation. 
After conclusion of the MUROS Study, a sensitivity requirement for a MUROS signal with relative power control may be considered for the core specification of DARP when MUROS is introduced.
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