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Link to System mapping method for power imbalanced MUROS
1 Introduction

In [1] a L2S mapping method has been provided. In that contribution only OSC carrier was considered, but in real network power imbalance between MUROS two sub-channels should be taken into account to obtain more flexible power control. This contribution presents an effective L2S mapping method for power imbalance MUROS. The modeling method of different interferer types is also included.
As we know, a unified L2S approach comprises two steps. The first is mapping from burst CIR and DIR to burst raw BER. The second is mapping from Mean_BER and Cv_BER to FER. As step 2 is independent of modulation and demodulation, in MUROS FER mapping method is the same as the conventional one. Therefore only step 1 is involved in this contribution.
All changes made to the original document are highlighted in red.

2 Link-to-System mapping method
For MUROS DARP capability MS is necessary, so the basic input of this mapping method is the conventional SAIC three-dimensional mapping surface (CIR, DIR and BER) which is the same as the L2S mapping method in TR45.903. Then burst CIR and DIR of MUROS carrier can be modified to effective burst CIRe and DIRe of GMSK carrier. At last burst BER can be obtained by mapping from SAIC 3D surface (CIR, DIR and BER).
2.1 SAIC three-dimensional mapping surface

SAIC algorithm is very sensitive to interferer profiles, so for different DIR (the Dominant to rest Interferer Ratio) the CIR gain to conventional receiver is different. For a given SAIC algorithm the three-dimensional mapping surface (CIR, DIR and BER) can be obtained, and this mapping surface has been verified in different interferer profiles.
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Figure 1 SAIC three-dimensional mapping surface based on VAR model SAIC algorithm
2.2 Burst CIR and DIR modification

For the MUROS wanted sub-channel there are two types of interferers. One is the interferer of orthogonal sub-channel; the other is other ordinary interferers. As the capability of interference suppression of SAIC is different for these two types of interferers, burst BER can not be mapped directly from the SAIC three-dimensional mapping surface, so the interferer from the orthogonal sub-channel should be converted to the ordinary interferers. Considering the characteristics of SAIC algorithm, it can eliminate the orthogonal interferer partly. After eliminating the residual interferer can be seen as ordinary interferers. As the capability of eliminating mainly depends on the interferer profiles and CIR, for the interferer of orthogonal sub-channel a residual factor 
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 can be defined, which presents the interferer of orthogonal sub-channel residual ratio after the SAIC algorithm. The residual interferer is considered as ordinary interferers and can be combined with the other ordinary interferers to calculate the effective CIRe and DIRe. In the following the modification equations are shown.
Assuming the wanted sub-channel power is 
[image: image3.wmf]C

, the interferer of orthogonal sub-channel power is 
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, other ordinary interferers are 
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, and the power offset between the wanted sub-channel and the orthogonal sub-channel is 
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 in log field, offset=4dB means the power of wanted sub-channel is 4dB higher than the interferer sub-channel).
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The original CIR is



[image: image9.wmf]e

s

I

I

C

CIR

+

=


( AUTONUM  \* Arabic  )
The modified CIRe is
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Then the modification equation is
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In log field the equation is
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Also, when the residual sub-channel interferer is considered, the DIR should be modified too. For other interferers 
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 the dominant interferer 
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 and the rest interferers 
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 are defined.
Thus
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The original DIR is
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The modified DIRe is
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Finally the modification equation is
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In log field the equation is
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Then burst BER can be mapped by burst 
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 from the SAIC three-dimensional mapping surface.

2.3 Parameter 
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 definition
For this mapping method only one parameter 
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 should be defined, and it depends on the different SAIC algorithm. Also [image: image25.wmf]s
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 value is mainly determined by burst CIR and DIR. The higher the burst CIR or DIR is, the smaller the 
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 is shown in Figure 2, and [image: image28.wmf]s
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 is simplified to two curves for different interferer profiles. 
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Figure 2 Interferer sub-channel residual factor [image: image30.wmf]s
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 curves

2.4 Simulation verification
Link simulation results and system mapping results are compared in Figure 3, the solid curves are link simulation results, and the dashed curves are system mapping results.
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Figure 3 Link results and system mapping results in DTS-2
3 Impact of different interferer types
In section 2 only GMSK interferers type are considered as the ordinary interferers. But in real network three types of interferers should be considered, they are GMSK, OSC and power imbalanced MUROS, [2] has shown that these three types interferers have different link performance. From other contributions results the interferer characteristics of 8PSK and higher modulation are similar to OSC.
Real network is mainly a multi-interferers scenario, so the impact of different interferer types should be evaluated in multi-interferers profiles such as MTS-2 scenario.
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Figure 4 Link results for different interferers types in MTS-2 scenario

Figure 4 presents the link performance of different interferers (GMSK and OSC), as the changing of power imbalance of MUROS carrier. The performance difference between different interferers is below 1.2dB. In order to achieve more accurate system performance, modelling of OSC interferers should be considered.
3.1 Burst CIR pre-modification

This operation is before the burst CIR and DIR modification introduced in section 2.2. Considering the mixed interferers (GMSK and OSC interferers), the link performance is different with different ratio of OSC interferers. And the larger the ratio is, the worse the link performance is. So a simplest modelling method is constructing different three dimensional mapping surfaces for each OSC ratio case. But the workload is very high. So a converted factor 
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 should be defined to convert all the OSC interferers to GMSK interferers, and the follow-up modelling of power imbalanced carrier is the same as section 2.
Assuming in the mixed interferers the power of GMSK interferers is 
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, and the power of OSC interferers is 
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, and the ratio of OSC is 
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Assuming the converted factor is 
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So the pre-modified CIR is
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So,
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In log field the equation is,
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When the type of the interferers are all OSC, then 
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, and the pre-modification equation becomes,
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Here the result 
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 is looked as the input burst CIR of power imbalanced MUROS in section 2.2.
3.2 Parameter 
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 definition

Parameter 
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 is also determined by burst CIR and burst DIR, and it depends on the different SAIC algorithm. An experiential function 
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 can be found by link simulation to track the consecutive change of burst CIR and burst DIR. But for the complexity of this function, several curves can be defined to disperse the burst DIR. And a set of referenced curves are shown in Figure 5.
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Figure 5 OSC interferer converted factor 
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3.3 Simulation verification

Link simulation results and system mapping results are compared in Figure 6, the solid curves are link simulation results, and the dashed curves are system mapping results.
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Figure 6 Link results and system mapping results in DTS-2

4 Conclusion
This contribution presents an effective L2S mapping method for power imbalance MUROS carrier and different interferer types. This method utilizes the results of mapping from burst CIR and DIR to burst raw BER of SAIC receiver. The power imbalance of MUROS is also reflected in this approach. The input parameter of this method are 
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 and 
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. According to different SAIC algorithm, different parameters will be determined.
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