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1. Introduction

This paper evaluates the link performance of OSC concept [1] in downlink and uplink using link simulations. 
This paper is organized as follows:

Chapter 2 introduces the simulation assumptions.
Chapter 3 presents the OSC concept performance results.
Chapter 4 summarises the performance.
2. SIMULATION ASSUMPTIONS

Simulations are performed for full rate and half rate AMR channels using some selected codec rates. Following fading radio channel profiles at GSM900 band are used: 

• Typical urban, terminal speed 3 km/h, ideal frequency hopping (TU3iFH), 

• Hilly terrain, terminal speed 100 km/h, ideal frequency hopping (HT100iFH).
Sensitivity and DARP test scenario-2 (DTS-2) are considered as noise and interference distortions, respectively. 

The base-line downlink receiver model is according to a generic Darp Phase 1 mobile station. OSC service is simulated with the same unmodified receiver. OSC signals are generated by mapping the users on QPSK constellation with equal transmission power between the sub-channels. Signal rotation of pi/2 is used and pulse shaping is done according to Linearized GMSK pulse shaping filter, and also the performance of alternative pulse shapes are evaluated. 
Legacy training sequence codes are applied to the sub channels. Training sequence pair 0 and 2 has been used. 

For performance measurement the frame erasure rate (FER) is displayed over the signal to noise ratio (SNR) or the carrier to interferer ratio (CIR). In case of interference limited performance, the CIR for DTS-2 is related to the dominant interferer designated as C/I0. In case of OSC the power of the wanted sub channel is considered. The other orthogonal sub channel is not taken into account in C/I calculation. 
For uplink simulations a SIC receiver has been used (Successive Interference Cancellation).
3. OSC Performance evaluation
In a framework for OSC concept, the link performance is evaluated.

In Figure 1 and Figure 2 the downlink sensitivity performance of MUROS is evaluated for some codecs of AMR Full Rate (AFS) and AMR Half Rate (AHS) without and with ideal frequency hopping respectively.
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	Figure 1, DL sensitivity FER performance in TU3nFH of generic SAIC MS 
receiving a MUROS sub channel with AMR FR 5.9, 12.2 and AMR HR 5.9. 
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	Figure 2, DL sensitivity FER performance in TU3iFH of generic SAIC MS 
receiving a MUROS sub channel with AMR FR 5.9, 12.2 and AMR HR 5.9. 


In Figure 3 the downlink performance of MUROS Test Scenario 2 is evaluated against reference for some codecs of AMR Full Rate (AFS) and AMR Half Rate (AHS) with ideal frequency hopping.
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	Figure 3, DL MTS-2 FER performance in TU3iFH of generic SAIC MS 
receiving a MUROS sub channel with AMR FR 5.9, 12.2 and AMR HR 5.9. 


In Figure 4 the downlink sensitivity performance of MUROS is evaluated for different transmit pulse shaping filters. Simulated pulse shaping filters are Linearized GMSK filter, and Root Raised Cosine filters with normalized bandwidths of 180, 240 and 270 kHz. Sensitivity performance is clearly improved with RRC filters.
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	Figure 4, DL sensitivity FER performance in TU3iFH of generic SAIC MS 
receiving a MUROS sub channel with AMR FR 5.9 and HR 5.9 
with different transmit pulse shaping filters.


In Figure 5 the downlink sensitivity performance of MUROS in Hilly Terrain 100 km/h radio propagarion channel is evaluated against reference.
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	Figure 5, DL sensitivity FER performance in HT100iFH of generic SAIC MS 
receiving a MUROS sub channel with AMR FR 5.9 and 12.2.


In Figure 6 the uplink performance is evaluated using a SIC receiver. FER values are normalized values so that reference AMR HR 7.4 1% FER @ SNR = 0 dB.
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	Figure 6, UL sensitivity FER performance of a SIC receiver receiving 
a MUROS sub channel with AMR HR 7.4.


4. Performance summary
This contribution presents the sensitivity and interference performance of a generic legacy DARP MS receiving a MUROS sub channel. For the interference performances the MTS-2 interference scenario was used.

It was shown that the performance of a legacy DARP MS receiving a MUROS sub channel is adequate in average network conditions, and the more robust AMR channels can also provide sufficient coverage. Sensitivity would be significantly improved by more optimum transmit filter than Linearized GMSK filter. MUROS downlink concept also works in difficult radio propagation conditions, but the usage of high rate AMR codecs is limited to good SNR region.
MUROS concept evaluation in uplink shows that low complexity SIC equalizer can support two subchannels with 2dB difference to the single user uplink channel. Power unbalance of 10..20 dB can be tolerated.
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