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Voice and higher symbol rate in asynchronous interference scenario
1. Introduction

Simulation results in asynchronous interference scenario have been requested for MDSR. This document presents some results for voice performance with asynchronous MDSR interference that has no 100 kHz offset. Offset was removed, since two TRX implementation option found to have low interest. Indeed it was requested to simulate IRC performance at low SNR conditions.
Simulations shown, 1.5 times higher symbol rate has lower voice impact than EGPRS with legacy MRC receiver. 

It is proposed that this document will be incorporated in the feasibility study [2].
2. SIMULATio assumptions

General modelling assumptions were:
· MRC and IRC receivers were used for AMR 5.9.
· Asynchronous and synchronous DTS-2 scenarios were used.

· Interfering signal were 8PSK and 16QAM with 1.5 symbol rate.
· Low SNR simulation was modelled with noise floor at 0dB instead of -17dB from I1.
· Receiver impairments were included.

2.1 Receiver impairments

The Table 1 lists used receiver impairments that were used in the receiver performance simulations.
Table 1 Receiver impairments

	Impairment
	Value

	I/Q gain imbalance
	0.125 dB

	I/Q phase mismatch
	1°

	DC offset
	-30 dBc

	Phase noise
	1.2° RMS

	Total receiver noise figure
	5 dB


2.2 DTS-2 interference scenario

The DTS-2 link level interference scenario is illustrated in Figure 1 and Table 2.

A random time offset was used for asynchronous interferers per frame. Two consecutive bursts with independent fast fading were generated to provide the same average interference power over the burst length as in the synchronous case.  
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Figure 1 DTS-2 Link scenario with higher symbol rate interference
Table 2 DTS-2 Link scenario for EGPRS and MDSR

	Interfering Signal
	Relative Level

	Co-channel 1 
	0 dB

	Co-channel 2
	-10 dB

	Adjacent channel 1 (+200kHz)
	+3 dB

	AWGN (BW=271 kHz)
	-17 dB or 0 dB


3. Performance characterization

3.1 Voice performance at asynchronous and synchronous scenario

It can be seen from DTS-2 results with MRC that higher symbol has a bit smaller impact to voice than EGPRS interference at 1% FER. 
In asynchronous scenario MDSR interference has about similar impact to voice as EGPRS. But with IRC and in synchronous scenario, voice performance was degraded by 0.3 dB with MDSR interference (without 100kHz offset) compared to EGPRS.  
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Figure 2 Voice impact with IRC and MRC
3.2 Voice performance at low SNR with MRC
Simulations with DTS-2 scenario at low SNR conditions show that higher symbol rate has 0.7 dB lower impact to voice than EGPRS. 
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Figure 3 Voice performance at low SNR (noise power at 270 kHz equal to I1 power)
4. Conclusions

The following conclusions can be made for voice performance with MDSR interference at DTS-2 scenario: 

· MDSR without 100kHz offset has lower voice impact than EGPRS

· At low SNR conditions synchronous and asynchronous cases has about equal performance with MRC.

It is proposed that these discussions be included in the Feasibility Study.
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