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1 Introduction

In the RAN1 #74bis meeting, the system level modelling methodologies for different type of receivers were discussed and the following agreements were reached. 

· System level modeling  methodology

· Company should provide detailed model when providing system simulation results.

· Including possible validation results on the used model.

· Capture the options of modeling methodology in TR36.866.
In this contribution, the system level modelling methodology for SLIC receiver is discussed and the related system simulation results are provided. The verification of the proposed methodology is also addressed.
2 Discussion
2.1 System level System level modelling methodology for SLIC
Generally, the system level modelling methodology is carried out by two steps. The first step is to derive the post-processing SINR per subcarrier. After that, the simulator predicts the instantaneous BLER for each transmission block by a link quality model based on the input SINRs.
The following discussion only focuses on obtaining of post-processing SINRs for symbol-level interference cancellation (SLIC) receiver, which has been described in [1]. For simplicity, we assume the target UE eliminates the strongest interference, and only one layer is transmitted for both target UE and interfering UE. 
The received downlink signal for each subcarrier can be written as
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Where H1 denotes the effective channel from the strongest interfering cell to the target UE and 
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 denotes the interfering symbol. 
In the first place, the strongest interference signal is detected with its corresponding post-processed SINR as follows,
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where
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Once the strongest interference signal is detected, it could be removed from the received signal. However, the strongest interference signal cannot be completely removed, and its residual part can be obtained by looking up a predefined SNR-to-variance mapping table. The methodology of obtaining SNR-to-variance mapping table is described in section 2.2.
Considering the remaining interference after SLIC, the post-processed SINR of the desired signal could be expressed as 
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where
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2.2 SNR-to-variance mapping table
The key issue of determining the post-processing SINR for SLIC receiver is to estimate the impact of the residual interference after eliminating the interference from the received signal. Since the impact of the residual interference depends on the accuracy of the demodulated symbol for the interference cell, we propose to construct a simple link level simulation to estimate the variance 
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 in equation (5) between the transmitted and received symbols and then to model the impact of the residual interference. The link simulation process is illustrated in Figure 1.
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Figure 1. Link simulation structure for variance calculation
Assuming the transmitted complex symbol is x, x belongs to a certain modulation constellation Aj, j=1,…,M, M is the modulation order. The received signal in an AWGN channel is given by
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When the receiver performs hard decision, 
The estimated constellation point Aj can be obtained by selecting the candidate symbol with minimum Euclidian distance. Take N trials for one SNR, then the variance 
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 can be calculated as
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When the receiver performs soft decision,
The estimated soft constellation point 
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 can be calculated by 
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Also take N trials for one SNR, and the variance 
[image: image15.wmf]s

 can be calculated as
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After running simulation for different SNRs and different modulation orders, we obtain SNR-to-variance mapping table which is applied to system level simulation for each modulation type in advance. Appendix 1 gives an example for the SNR-to-variance mapping table.
2.3 Verification of the proposed methodology
In this section, we present link level results to illustrate the accuracy of the proposed model. We performed symbol level cancelation (SLIC) on target and interference signal with single rank 1. We randomly generated OFDM channels and conducted the corresponding detection method. For each instantaneous channel, the results of the actual BER obtained from 10000 Monte Carlo simulations and the results of the predicted BER estimated by the proposed method are provided.
It can be seen from Figure 2 that the proposed method can accurately estimate the BER performance of given instantaneous channel. 
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Figure 2. BER performance comparison
3 Conclusion
In this contribution, system level modelling methodology for SLIC receiver has been discussed and a SNR-to-variance mapping table is given. It is proposed to take this methodology into consideration when modelling SLIC receiver in the system level simulation.
References

[1] R1-134078, “Discussion on the system level modelling methodology for advanced receiver”, Huawei, HiSilicon.

Appendix 1
The detailed parameters (variance
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) for link to system mapping are provided in the Table 1.
Table 1. Residual variance 
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 for different SNR and modulation
	SNR
	QPSK
	16QAM
	64QAM

	-10
	1.505432806
	1.81794675
	2.062862335

	-9
	1.445840903
	1.712890697
	1.930077318

	-8
	1.381671381
	1.600626834
	1.78939576

	-7
	1.309844241
	1.482560353
	1.643514145

	-6
	1.232459958
	1.357386585
	1.492187133

	-5
	1.147187818
	1.230224341
	1.337622253

	-4
	1.056470916
	1.102977811
	1.184595536

	-3
	0.959296634
	0.975890234
	1.037500825

	-2
	0.856166399
	0.8538268
	0.896647293

	-1
	0.746829498
	0.739991699
	0.76672503

	0
	0.636320693
	0.635641838
	0.649508243

	1
	0.525881649
	0.542043453
	0.545783303

	2
	0.418752129
	0.46028564
	0.455770573

	3
	0.318900941
	0.389650542
	0.378420179

	4
	0.229327373
	0.329788825
	0.313657777

	5
	0.154216661
	0.278754156
	0.259218788

	6
	0.095380711
	0.234762726
	0.214237202

	7
	0.052975236
	0.196109819
	0.177203258

	8
	0.025794047
	0.160926579
	0.146611638

	9
	0.010941666
	0.12858453
	0.12169597

	10
	0.003794524
	0.098987576
	0.101350948

	11
	0.001051905
	0.072265956
	0.084833012

	12
	0.000214762
	0.04999805
	0.071209929

	13
	3.64E-05
	0.032191763
	0.059768104

	14
	4.05E-06
	0.019075668
	0.049851052

	15
	7.14E-07
	0.010314858
	0.041035814

	16
	0
	0.004998762
	0.033029091

	17
	0
	0.002160572
	0.025870917

	18
	0
	0.000809429
	0.019608208

	19
	0
	0.000265524
	0.014391507

	20
	0
	7.66E-05
	0.010207879

	21
	0
	1.92E-05
	0.007053072

	22
	0
	4.33E-06
	0.004723095

	23
	0
	9.05E-07
	0.003110623

	24
	0
	1.43E-07
	0.002035828

	25
	0
	0
	0.001331882
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