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1 Introduction

For co-channel interference, a single interferer is defined in 45.005 [1], which is either GMSK modulated or 8-PSK modulated. Since feasible SAIC methods are focusing so far mainly on GMSK reception in the presence of GMSK interference, there is the minimal requirement for GERAN SAIC Feasibility Study to proof that 8-PSK interference does not cause degradation in performance when receiving GMSK modulated signals [2]. The 8-PSK cochannel interference performance of another specific SAIC algorithm has already been presented before [3].

In this contribution, exemplary link simulation results for MIC/SAIC with an 8-PSK interferer are presented. The document is an update of GERAN #15 Tdoc GP-031516, and provides additional simulation results. In Section 2, the simulation assumptions are summarized. Section 3 describes the results. Conclusions are drawn in Section 4.

2 Simulation assumptions

The basic simulation scenario is similar to the single interferer cochannel test case, but with the following changes:

· The GSMK interferer is replaced by an 8-PSK interferer

· The interfering signal comprises a randomly choosen training sequence and is synchronized to the desired signal.

An additional simulation scenario has been implemented as a variant of the synchronous GERAN setup [4] with the following changes:

· All discrete interferers (i1, i2, i3 and iac1) generate 8-PSK modulated normal bursts.

Other simulation assumptions (e.g. inclusion of receiver impairments) are applied in both cases as far as possible like in the link simulation for SAIC in GERAN synchronous interference scenario described in [4].

3 Results

In Figure 1 the FER performance of TCH/AFS12.2, 7.95 and 5.9 is shown for a single 8-PSK interferer. The conventional equalizer already tends to perform better than with GMSK co-channel scenarios, especially if the TSC is considered for synchronous operation. The gain by MIC/SAIC compared to the conventional equalizer is 2.5 – 3.0 dB. 
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Figure 1: FER performance, single synchronous 8-PSK cochannel interferer, including TSC, delay, frequency offset and receiver impairments. Specification points from [1] for comparison.

While there have been concerns about possible degradation by 8-PSK interference, this exemplary result clearly shows that degradation need not be expected. Instead, systematic gain can be expected. This gain, though significant and often relevant for network operation, is only not in the same order of magnitude as with GMSK interferers [5]. Further simulations with combinations of GMSK and 8-PSK interferers are showing the gain by MIC/SAIC varying as expected.

In Figure 2, bit error rates before channel decoding are shown.
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Figure 2: BER before channel decoding, single synchronous 8-PSK cochannel interferer, including TSC, delay, frequency offset and receiver impairments. TCH/FS RBER class II specification point from [1] for comparison.

To further support conclusion of GERAN SAIC Feasibility Study, additional simulations have been carried out. In Figure 3 the FER performance of TCH/AFS12.2, 7.95 and 5.9 is shown for a variant of the GERAN model for 40% load with discrete 8-PSK interferers. The conventional equalizer tends to perform better than with GMSK interference according to the original GERAN model [4] or its variant with random GMSK modulation without TSCs [6]. The link gain by MIC/SAIC compared to the conventional GMSK equalizer is still about 0.8 dB over a wide range of operation. Observing systematic improvement even in this difficult scenario clearly supports SAIC advantages also in mixed GMSK and 8-PSK network deployments without risk of degradation.
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Figure 3: FER performance, GERAN model with discrete synchronous 8-PSK cochannel interferers, including TSC, delay, frequency offset and receiver impairments. Specification points from [1] for comparison.
4 Conclusions

MIC/SAIC has been specifically designed to cope with GMSK modulated interference. However, though not designed for 8-PSK interference, MIC/SAIC does not only show no degradation, but a significant gain of 2.5 – 3.0 dB in the single 8-PSK cochannel interferer case. 

In a more difficult multiple 8-PSK interferers scenario, which has been built similar to the GERAN SAIC link model for GMSK interferers, the gain melts down as expected, but a notable MIC/SAIC gain of 0.8 dB remains consistently even in this case.  

Taking the results of this paper together with the previous independent analysis [3], it should become clear that SAIC will not deteriorate system performance in EDGE deployments compared to conventional MS compliant to the existing standards. Therefore it is proposed that GERAN prepares for this conclusion in the SAIC Feasibility Study.
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