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1 Introduction
In RAN4 meeting #67, the link level simulation assumptions were agreed in [1]. Based on the simulation assumptions and side condition for homogeneous network in [2], we will evaluate the link level performance gain of CRS-IM over non-CRS-IM in this contribution.
2 Evaluation results of link level performance gain
2.1 Simulation assumption
The simulation assumptions and evaluation methodology are given in Table 1. The other assumptions are aligned with those in [2, 3, 4]. 
Table 1: the simulation assumptions for determining the side condition

	Parameter
	value

	Bandwidth/resource number
	10MHz,/50RB all used

	Antenna configuration 
	2x2 low

	Channel model
	EVA5

	Transmission mode
	TM2

	Number of explicitly modelled interfering cells
	2 interference cells

	Network synchronization of time and frequency
	1st interfering cell: 3us, 300Hz

2nd interfering cell: -1us, -100Hz

	CRS configuration
	Two CRS port, non-colliding between serving cell, 1st interfering cell and 2nd interfering cell

	MCS
	Adaptive MCS

PUCCH 1-0 feedback, with 10% first-transmission OLLA 

	Interference modelling of non-full buffer traffic
	ON/OFF pattern depends on the Possion distribution

	UE receiver
	Without CRS-IM
With CRS-IM, always perform CRS-IM to two explicitly modeled interference cells

	Resource allocation from serving cell
	Subframe 5 absent, all others used


2.2 Evaluation results
Considering the numerous values of side condition, we evaluate the following interference levels in this contribution as shown in Table 2. The throughputs with different UE receiver are shown in Figure 1.
Table 2: side condition for link level evaluation
	Case ID
	Interested UE
	set
	RU
	D1/Noc
	D2/Noc
	S/Noc

	1
	5%
	9
	30%
	9.8
	5
	8.8

	2
	5%
	9
	50%
	8.7
	-0.1
	6.9

	3
	25%
	9
	30%
	8
	4.2
	12.4

	4
	25%
	9
	50%
	5.8
	2.1
	10.3

	5
	50%
	9
	30%
	5.4
	1.7
	15.7

	6
	50%
	9
	50%
	3.3
	-0.5
	13.6
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a) Case 1, 5%-ile interested UE, 30% RU






b) Case 2, 5%-ile interested UE, 50% RU
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c) Case 3, 25%-ile interested UE, 30% RU






d) Case 4, 25%-ile interested UE, 50% RU
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e) Case 5, 50%-ile interested UE, 30% RU






f) Case 6, 50%-ile interested UE, 50% RU

Figure 1: Simulation results for different side conditions.

The throughput gains of CRS-IM over non-CRS-IM are summarized in Table 3.
Table 3: throughput gain of CRS-IM over 

	Case ID
	Interested UE
	set
	RU
	Throughput of non-CRS-IM (Mbps)
	Throughput of CRS-IM (Mbps)
	Throughput gain of CRS-IM (Mbps)

	1
	5%-ile
	9
	30%
	7.56
	9.15
	21.0%

	2
	5%-ile
	9
	50%
	5.63
	6.70
	19.0%

	3
	25%-ile
	9
	30%
	12.14
	13.53
	11.4%

	4
	25%-ile
	9
	50%
	9.87
	10.47
	6.0%

	5
	50%-ile
	9
	30%
	17.95
	18.29
	1.8%

	6
	50%-ile
	9
	50%
	15.37
	15.61
	1.5%


It could be observed from above results that:

· Significant performance gain of CRS-IM over non-CRS-IM could be observed for cell edge UE (5%-ile), and less performance gain for cell median UE (50%).
· For a certain interested UE set, the performance gain will decrease with the increasing traffic load.
Observation:

· The significant performance gain using CRS-IM could be observed for cell edge UE with low traffic load, while less performance for cell median UE or high traffic load.
3 Conclusion
This contribution provides the link level evaluation of CRS-IM with side condition of homogeneous network. And the following observation is given:
Observation:

· The significant performance gain using CRS-IM could be observed for cell edge UE with low traffic load, while less performance for cell median UE or high traffic load.
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