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At last RAN4#77 conference, we submitted link level performance evaluation of Phase-II in synchronous network [1]. In this contribution, after further check, we update the performance of MMSE-IRC algorithms based on the agreed simulation assumptions.
[bookmark: _Toc383764557][bookmark: _Toc414815318]Simulation Assumptions 
As given in [2], the common parameters for link level evaluation are given in Table 1. The evaluation cases with specific parameters are given in Table 2. For the interference channel modeling, if the serving channel is EPA5, then ETU5 channel  model should be used. While the serving channel is EVA70, ETU70 should be used instead.

For link level simulation in Phase II, the simulation results of throughput versus SINR of MMSE-IRC receiver at the 70% relative throughput will be provided. The ideal simulation results will be provided without the impairments.
[bookmark: _Ref434848993]Table 1: Common parameters of link level evaluation assumptions
	Parameters
	Unit
	Values

	Cyclic prefix
	
	Normal

	Interference modelling
	Number of explicitly modelled interferers
	
	2

	
	Noc
	dBm/15K
	[-98]

	
	Interference modulation
	
	16QAM

	
	Timing delay and frequency offset for synchronous case
	
	Well aligned: no timing delay and frequency offset between the serving UE and interfering UEs

	HARQ
	HARQ combining
	
	Incremental redundancy

	
	Redundancy version sequence 
	
	0, 2, 3, 1, 0, 2, 3, 1 

	
	Maximal number of HARQ transmissions (including 1st transmission and re-transmissions) 
	
	4

	Frequency hopping, TTI bundling
	
	Disable



[bookmark: _Ref434849267]Table 2: Cases for link level evaluations
	Num 
	MCS 
	Propagation condition (Serving, interferers) 
	Antenna configuration for serving and interferers 
	(DIP1, DIP2) dB 

	2 
	6 
	(EPA5, ETU5) 
	1x2 Low 
	(-0.43, N/A) 

	4 
	15 
	(EPA5, ETU5) 
	1x4 Low 
	(-0.43, -13.78) 

	6 
	20 
	(EPA5, ETU5) 
	1x8 Low 
	(-0.43, -13.78) 

	7 
	6 
	(EVA70, ETU70) 
	1x2 Low 
	(-1.11, N/A) 

	9 
	15 
	(EVA70, ETU70) 
	1x4 Low 
	(-1.11, -10.91) 

	11 
	20 
	(EVA70, ETU70) 
	1x8 Low 
	(-1.11, -10.91) 




Simulation Results
Based on the assumptions stated above, the simulation results of throughput of MMSE-IRC versus SINR at the 70% relative throughput for 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz bandwidths are provided in Table 3 ~ Table 8 respectively.
The detailed results are provided in the attached Excel file.
[bookmark: _Ref434855846]Table 3: Comparison of MMSE-IRC and MMSE by Link Level Evaluation of 1.4MHz Bandwidth
	Num
	PRB allocation/bandwidth
	MCS
	Propagation condition (Serving, interferers)
	Antenna configuration
	(DIP1, DIP2)
	Samsung

	
	
	
	
	
	
	MMSE-IRC performance

	2
	6PRB/1.4MHz
	6
	(EPA5, ETU5)
	1x2 Low
	(-0.43, N/A)
	-6.26 

	4
	6PRB/1.4MHz
	15
	(EPA5, ETU5)
	1x4 Low
	(-0.43, -13.78)
	-5.235.13 

	6
	6PRB/1.4MHz
	20
	(EPA5, ETU5)
	1x8 Low
	(-0.43, -13.78)
	-5.735.63 

	7
	6PRB/1.4MHz
	6
	(EVA70, TU70)
	1x2 Low
	(-1.11, N/A)
	-3.953.45 

	9
	6PRB/1.4MHz
	15
	(EVA70, TU70)
	1x4 Low
	(-1.11, -10.91)
	-1.48 

	11
	6PRB/1.4MHz
	20
	(EVA70, TU70)
	1x8 Low
	(-1.11, -10.91)
	-1.81 



Table 4: Comparison of MMSE-IRC and MMSE by Link Level Evaluation of 3MHz Bandwidth
	Num
	PRB allocation/bandwidth
	MCS
	Propagation condition (Serving, interferers)
	Antenna configuration
	(DIP1, DIP2)
	Samsung

	
	
	
	
	
	
	MMSE-IRC performance

	2
	15PRB/3MHz
	6
	(EPA5, ETU5)
	1x2 Low
	(-0.43, N/A)
	-6.76 

	4
	15PRB/3MHz
	15
	(EPA5, ETU5)
	1x4 Low
	(-0.43, -13.78)
	-5.475.37 

	6
	15PRB/3MHz
	20
	(EPA5, ETU5)
	1x8 Low
	(-0.43, -13.78)
	-5.555.45 

	7
	15PRB/3MHz
	6
	(EVA70, TU70)
	1x2 Low
	(-1.11, N/A)
	-4.534.03 

	9
	15PRB/3MHz
	15
	(EVA70, TU70)
	1x4 Low
	(-1.11, -10.91)
	-1.65 

	11
	15PRB/3MHz
	20
	(EVA70, TU70)
	1x8 Low
	(-1.11, -10.91)
	-1.60 



Table 5: Comparison of MMSE-IRC and MMSE by Link Level Evaluation of 5MHz Bandwidth
	Num
	PRB allocation/bandwidth
	MCS
	Propagation condition (Serving, interferers)
	Antenna configuration
	(DIP1, DIP2)
	Samsung

	
	
	
	
	
	
	MMSE-IRC performance

	2
	25PRB/5MHz
	6
	(EPA5, ETU5)
	1x2 Low
	(-0.43, N/A)
	-12.887.15 

	4
	25PRB/5MHz
	15
	(EPA5, ETU5)
	1x4 Low
	(-0.43, -13.78)
	-5.335.22 

	6
	25PRB/5MHz
	20
	(EPA5, ETU5)
	1x8 Low
	(-0.43, -13.78)
	-5.525.42 

	7
	25PRB/5MHz
	6
	(EVA70, TU70)
	1x2 Low
	(-1.11, N/A)
	-4.734.23 

	9
	25PRB/5MHz
	15
	(EVA70, TU70)
	1x4 Low
	(-1.11, -10.91)
	-1.43 

	11
	25PRB/5MHz
	20
	(EVA70, TU70)
	1x8 Low
	(-1.11, -10.91)
	-1.69 



Table 6: Comparison of MMSE-IRC and MMSE by Link Level Evaluation of 10MHz Bandwidth
	Num
	PRB allocation/bandwidth
	MCS
	Propagation condition (Serving, interferers)
	Antenna configuration
	(DIP1, DIP2)
	Samsung

	
	
	
	
	
	
	MMSE-IRC performance

	2
	50PRB/10MHz
	6
	(EPA5, ETU5)
	1x2 Low
	(-0.43, N/A)
	-7.19 

	4
	50PRB/10MHz
	15
	(EPA5, ETU5)
	1x4 Low
	(-0.43, -13.78)
	-5.42 

	6
	50PRB/10MHz
	20
	(EPA5, ETU5)
	1x8 Low
	(-0.43, -13.78)
	-5.34 

	7
	50PRB/10MHz
	6
	(EVA70, TU70)
	1x2 Low
	(-1.11, N/A)
	-4.854.35 

	9
	50PRB/10MHz
	15
	(EVA70, TU70)
	1x4 Low
	(-1.11, -10.91)
	-1.60 

	11
	50PRB/10MHz
	20
	(EVA70, TU70)
	1x8 Low
	(-1.11, -10.91)
	-1.53 



Table 7: Comparison of MMSE-IRC and MMSE by Link Level Evaluation of 15MHz Bandwidth
	Num
	PRB allocation/bandwidth
	MCS
	Propagation condition (Serving, interferers)
	Antenna configuration
	(DIP1, DIP2)
	Samsung

	
	
	
	
	
	
	MMSE-IRC performance

	2
	75PRB/15MHz
	6
	(EPA5, ETU5)
	1x2 Low
	(-0.43, N/A)
	-6.85 

	4
	75PRB/15MHz
	15
	(EPA5, ETU5)
	1x4 Low
	(-0.43, -13.78)
	-4.944.84 

	6
	75PRB/15MHz
	20
	(EPA5, ETU5)
	1x8 Low
	(-0.43, -13.78)
	-4.755.15 

	7
	75PRB/15MHz
	6
	(EVA70, TU70)
	1x2 Low
	(-1.11, N/A)
	-4.644.14 

	9
	75PRB/15MHz
	15
	(EVA70, TU70)
	1x4 Low
	(-1.11, -10.91)
	-1.48 

	11
	75PRB/15MHz
	20
	(EVA70, TU70)
	1x8 Low
	(-1.11, -10.91)
	-1.35 




[bookmark: _Ref434855856]Table 8: Comparison of MMSE-IRC and MMSE by Link Level Evaluation of 20MHz Bandwidth
	Num
	PRB allocation/bandwidth
	MCS
	Propagation condition (Serving, interferers)
	Antenna configuration
	(DIP1, DIP2)
	Samsung

	
	
	
	
	
	
	MMSE-IRC performance

	2
	100PRB/20MHz
	6
	(EPA5, ETU5)
	1x2 Low
	(-0.43, N/A)
	-7.25 

	4
	100PRB/20MHz
	15
	(EPA5, ETU5)
	1x4 Low
	(-0.43, -13.78)
	-5.375.27 

	6
	100PRB/20MHz
	20
	(EPA5, ETU5)
	1x8 Low
	(-0.43, -13.78)
	-5.015.41 

	7
	100PRB/20MHz
	6
	(EVA70, TU70)
	1x2 Low
	(-1.11, N/A)
	-4.934.43 

	9
	100PRB/20MHz
	15
	(EVA70, TU70)
	1x4 Low
	(-1.11, -10.91)
	-1.63 

	11
	100PRB/20MHz
	20
	(EVA70, TU70)
	1x8 Low
	(-1.11, -10.91)
	-1.34 


Conclusion	
We further present update link level simulation results as per case defined in [2]. 
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