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1
Introduction

In this document, we present further discussion on the network-assisted interference cancellation (NA-IC) in HetNets. Additionally, we present the LPN UE throughput comparison between the IC without network assistance (ICwoNA) and the type-3i receiver. We propose to use the pre-decoding IC without network assistance as a new performance baseline for the study of NA-IC benefit.
2
Interference cancellation without network assistance (ICwoNA) gain over Type-3i
The same Heterogeneous network assumption as that in [1] is used, as shown in Figure 1. The same 12 possible UE locations are used as shown in Figure 2 (marked from L1 to L12). 
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Figure1: Simulation Scenario for the NA-IC
A hexagonal cell structure is assumed with ISD = 500 meters, and one Macro is located at the origin O. Assume point A lies at the vertex of the hexagon, with the distance OA 288 meters. Further, consider that the Pico is located at the mid-point of OA, with the distance to the Macro 144 meters. 
Table 1 shows the coordinates and the receiver signal power at each UE location as follows.
Table 1: Coordinates and received signal powers at each UE location

	UE Location
	Coordinates
	LPN Ior / Ioc [dB]
	Macro Ior / Ioc [dB]
	Macro2 Ior/Ioc [dB]

	L1
	[57.17, -99.02]
	5.2774
	18.555
	0.92192

	L2
	[59.67, -103.35]
	8.3307
	18.003
	0.66949

	L3
	[62.17, -107.68]
	12.144
	17.59
	1.1988

	L4
	[64.67, -112.01]
	16.951
	17.167
	1.6937

	L5
	[67.17, -116.34]
	23.603
	16.737
	2.1588

	L6
	[69.67, -120.67]
	34.812
	16.302
	2.5979

	L7
	[0, -250/3]
	-12.658
	24.273
	4.2725

	L8
	[0, -500/3]
	-10.256
	15.356
	1.9603

	L9
	[0, -750/3]
	-20.806
	6.9397
	4.8632

	L10
	[-125/sqrt(3), -125]
	-18.964
	15.547
	2.6975

	L11
	[-125/sqrt(3), -625/3]
	-20.781
	10.415
	7.7891

	L12
	[-250/sqrt(3), -250],
	-28.111
	3.8369
	10.577


The throughput comparison is performed between the ICwoNA and the Type-3i receiver. More specifically, the following tables show the LPN UE throughput percentage gain of the ICwoNA over the Type-3i receiver.
It is seen that in general the gain of the ICwoNA decreases as the LPN UE moves from the Macro toward the LPN, since the Macro interference becomes weaker. Note that the gain becomes zero when the LPN UE is located at L6. Note that, when the LPN UE is at L6, the Macro interference signal Ior/Ioc is 18dB lower than that of the LPN signal. In this case, IC does not have any room for improvement.
Table 2: LPN UE throughput gain of the ICwoNA over the type-3i receiver (%), where each row stands for the Pico UE location and each column stands for the Macro UE location
	
	Macro UE location

	
	L1
	L2
	L3
	L4
	L5
	L6
	L7
	L8
	L9
	L10
	L11
	L12

	LPN UE location
	L1
	61
	
	
	
	
	
	65
	60
	62
	58
	53
	59

	
	L2
	39
	50
	
	
	
	
	42
	40
	45
	33
	36
	42

	
	L3
	32
	33
	36
	
	
	
	35
	26
	34
	37
	33
	33

	
	L4
	30
	30
	28
	29
	
	
	30
	26
	31
	35
	22
	26

	
	L5
	19
	19
	23
	23
	24
	
	22
	21
	19
	20
	22
	24

	
	L6
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


3
Discussion on NA-IC Receiver
The following discusses several open questions on the practical aspects of the NA-IC receiver. 
3.1
CQI Feedback and Outerloop Inefficiency

Depending on the success/failure of decoding IC, the reported CQI might experience a large variation. When the instance of the interference decoding is not well correlated with the reported CQI, it could cause a large inefficiency in outer loop in NodeB scheduling.

3.2
Additional Noise Introduced by Interference Cancellation

The interference cancellation removes the part of the interference while adding back some noise due to imperfect channel estimation of the interfering cell prior to cancellation. The performance gain from interference cancellation may not always overcome the performance loss due to imperfect channel estimation.
3.3
Discontinuity in Signal Post Cancellation
There could be some discontinuity after interference cancellation of decoding IC. When the probability of decoding is not 0% nor 100%, the input signal to the decoder of the serving cell may experience discontinuity. This could cause some performance degradation in the serving cell demodulation.
4
Conclusion

In this contribution, some discussion points necessary to evaluate the benefit of NA-IC have been presented. In addition, the LPN UE throughput comparison between the ICwoNA and the Type-3i receiver is presented. It is proposed using the ICwoNA as a new performance baseline for the study of NA-IC benefit.
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