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1. Introduction

In RAN4 #81 meeting, a way forward regarding on baseline and reference receiver for BS IC was approved [1]. With 4/8 Rx at BS, 2 intra-cell UEs and 4 intra-cell UEs are considered: 
· For 4/8Rx BS:

· Option 1: 4 intra-cell UEs [implement at most 2 or 3 rounds of decoding]

· Option 2: 4 intra-cell UEs and 2 UEs per spatial layer


[for UEs within the same spatial layer, implement CW-IC]


[for UEs in different spatial layers, implement IRC to suppress the inter-user interference]

· Option 3: 2 intra-cell UEs

· Keep three options open and make down-selection in the next meeting

· Note: the text in [] is for companies’ reference for simulator setup and result alignment, and it is FFS whether to capture these text into the TR 

In this contribution, we provide the simulation results on 4 intra-cell UEs with equal SNR.
2. Discussion

The test cases based on the agreed way forward [2] are listed in Table 1. Details simulation assumption is shown in Table 2. 

Table 1. Test cases for 4 UEs with 4Rx at BS

	Case No. 
	Propagation condition 
	MCS level 
(intra-cell UEs) 
	Inter-cell interference scenario 

	1
	EPA5 low, ETU5 low
	MCS10
	High interference level in HetNet: 

(DIP1, DIP2) = (-0.43, -13.78) dB 

	2
	EPA5 low, ETU5 low
	MCS15 
	Low interference level in HomNet: DIP1 = -5.45 dB 

	3
	EVA70 low, ETU70 low
	MCS15 
	Low interference level in HomNet: DIP1 = -5.45 dB 


Table 2. Simulation assumptions 

	Parameters
	Values

	Cyclic prefix
	Normal

	HARQ RV sequence
	0, 2, 3, 1

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

	PRB number for PUSCH
	6

	Antenna number
	1Tx at UE, 4Rx at BS

	Number of co-scheduled UEs within the target cell
	4UEs

	MCS
	10, 15

	Frequency hopping, TTI bundling
	Disabled

	Modeling of inter-cell interferers
	Number of explicitly modelled inter-cell interferers
	2

	
	(DIP1, DIP2)
	· Case 1: High interference level in HetNet: 

(DIP1, DIP2) = (-0.43, -13.78) dB 

· Case 2: Low interference level in HomNet:DIP1 = -5.45 dB 

	
	Modulation of inter-cell interferers
	16QAM

	
	Timing delay
	Aligned

	
	DMRS configuration
	Assign the same base sequence and different cyclic shifts for co-scheduled intra-cell UEs, and assign different base sequences for UEs associated with different cells.

	Propagation condition (Serving, interferers)
	EPA5 low, ETU5 low,

EVA70 low, ETU70 low

	Performance measure point
	85% of maximum throughput


Figure 1~ Figure 3 show the evaluation results for 4 intra-cell UEs with equal SNR, where the performances of target UE's throughput are presented.
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Figure 1. 4 intra-cell UEs with equal SNR, MCS10, (EPA5 low, ETU5 low), (DIP1, DIP2 = -0.43, -13.78) dB
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Figure 2. 4 intra-cell UEs with equal SNR, MCS15, (EPA5 low, ETU5 low), (DIP1 = -5.45 dB) dB
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Figure 3. 4 intra-cell UEs with equal SNR, MCS10, (EVA70 low, ETU70 low), (DIP1 = -5.45 dB) dB
Table 1. SINR working points for equal SNR
	Scenarios
	Required SINR (dB) for CWIC receiver
	Required SINR (dB) for Baseline receiver
	BS-IC throughput Gains (dB)

	Case1
	-3.5
	3
	6.5

	Case 2
	7.9
	11.6
	3.7

	Case3 
	10
	--
	--


Observations: 
· The throughput gain of BS-IC receiver over baseline receiver at high interference level is larger than that of lower interference level, which are 6.5dB and 3.7 dB, respectively. 
· When the propagation channel is (EVA 70Hz, ETU70), baseline receiver cannot achieve 85% of maximum throughput. 

When 4 UEs are co-scheduled multiple rounds of demodulation and cancellation are needed to mitigate intra-cell interference. Though the performance gain would be high the complexity of BS receiver is highly increased which may not even be feasible for BS implementation. On the other hand, use cases for 4 intra-cell UEs co-scheduling are not fully justified. It is suggested to take performance gain, complexity and use cases into consideration if 4 intra-cell UEs is to be studied.
Proposal 1: Take performance gain and complexity into consideration if 4 intra-cell UEs interference modelling is to be studied. 

3. Conclusion
In this contribution, the link level simulation assumptions and simulation results for 4 intra-cell UEs are presented. Based on above analysis and results, we have the following observations and propsal.
· The throughput gain of BS-IC receiver over baseline receiver at high interference level is larger than that of lower interference level, which is 6.5dB and 3.7 dB, respectively. 
· When the propagation channel is (EVA 70Hz, ETU70), baseline receiver cannot achieve 85% of maximum throughput. 

Proposal 1: Take performance gain, complexity into consideration if 4 intra-cell UEs interference modelling is to be studied. 
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