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1. Introduction

Network Assisted Interference Cancellation (NAIC) aims at resolving the strong interference issue for LPN edge UEs [1]. It has been observed that the IC gain for pre-decoding IC receivers is sensitive to the MCS of the interferer [2]

 REF _Ref370741135 \r \h 
[3]. A simulation framework [1] has been used for link level evaluation, however as discussed in RAN1#74bis [4],even if a common simulation framework is used, the MCS set of the interferer used in the evaluation by different companies seems not to be the same. In this contribution we provide results assuming a fixed MCS of the interferer in order to elaborate on the impact of MCS on the IC gains for pre-decoding IC.

2. IC efficiency evaluation

2.1 Simulation assumptions
The NAIC simulation framework from the TR [1] (also given in the Appendix) is used. The link level simulation assumptions are summarized in Table 1, where the interfering HS-PDSCH is fixed to some specific MCS. 
Table 1: Link level simulation assumption for evaluating IC efficiency

	Parameter
	Value

	P-CPICH_Ec/Ior
	-10dB

	HS-PDSCH Ec/Ior
	-1dB

	Common channel cancellation
	CPICH, P-CCPCH and SCH from Macro cell are cancelled for both baseline of type3i and pre-decoding IC UE.

	Spreading factor for HS-PDSCH
	16

	Interfering HS-PDSCH modelling
	Fixed MCS set

	CQI Feedback Cycle
	1 TTI

	CQI Feedback Delay
	4 TTI

	CQI feedback error
	0 %

	HS-DPCCH ACK/NACK feedback error
	0 %

	Number of HARQ Processes
	6

	Maximum Number of H-ARQ Transmissions
	4

	Propagation Channel Type
	PA3

	Channel Estimation
	Realistic

	Noise Estimation
	Realistic


2.2 Simulation results
Table 2 gives the throughput gains respect to Type3i receiver for pre-decoding IC for different MCS sets of the interferer.
Table 2: Throughput gain of pre-coding IC over Type3i
	Relative Gain over Type3i
	Reference Macro MCS set

	
	QPSK 
+ 
5codes
	QPSK 
+ 10codes
	QPSK 
+ 15codes
	16QAM 
+ 5codes
	16QAM 
+ 10codes
	16QAM 
+ 15codes
	64QAM + 
5codes
	64QAM 
+ 10codes
	64QAM 
+ 15codes

	LPN IC UE position
	L1
	87.72%
	83.53%
	78.98%
	79.61%
	65.61%
	46.43%
	66.77%
	40.10%
	17.09%

	
	L2
	77.84%
	74.17%
	64.72%
	67.66%
	48.21%
	29.36%
	53.43%
	32.59%
	13.46%

	
	L3
	81.05%
	72.68%
	60.33%
	65.44%
	43.36%
	24.53%
	49.60%
	27.78%
	11.94%

	
	L4
	62.39%
	50.57%
	42.06%
	47.72%
	29.28%
	16.76%
	39.84%
	20.73%
	10.16%


From Table 2, one can see that the interfering structure has significant impact on the IC gain for pre-decoding IC. Cancellation of the interferers using lower order modulation achieves much higher throughput gain. Also, if fewer codes are used by the interferer, the IC gains are higher. 
Thus, from the simulation results in Table 2, it can be observed that there is significant variation in IC performance gain for pre-decoding IC when a different interfering MCS is scheduled.
3. Conclusion

The NAIC simulation framework defines the location of various Macro UEs and LPN UEs, while the MCS used in the evaluation by different companies may be different. In this contribution we have provided results assuming that the interferer uses a fixed MCS in order to elaborate on the impact of the interfering MCS to the IC gains. 
Simulation results have shown that for different MCS sets used by the interferer the IC gain for pre-decoding IC.varies. When low order modulation type and fewer codes are used by the interferer, the IC gains are higher. 

Proposal 1: Capture the results in Table 2 in the TR.
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5. Appendix
Network Layout

The following network layout proposed by [1] is used in the simulation.
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Figure 1: Network Layout which is mapped to the link level simulation

Link-level Mapping

Based on the path loss assumption agreed for the Hetnet evaluation, the received signal powers at different locations are listed in Table 3, which are the inputs for the link level simulations. 

Table 3: Received signal powers at each UE location
	UE Location
	LPN Ior / Ioc [dB]
	Macro Ior / Ioc [dB]
	Macro2 Ior/Ioc [dB]

	L1
	5.2774
	18.555
	0.92192

	L2
	8.3307
	18.003
	0.66949

	L3
	12.144
	17.59
	1.1988

	L4
	16.951
	17.167
	1.6937

	L5
	23.603
	16.737
	2.1588

	L6
	34.812
	16.302
	2.5979

	L7
	-12.658
	24.273
	4.2725

	L8
	-10.256
	15.356
	1.9603

	L9
	-20.806
	6.9397
	4.8632

	L10
	-18.964
	15.547
	2.6975

	L11
	-20.781
	10.415
	7.7891

	L12
	-28.111
	3.8369
	10.577
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