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1 Introduction

In [1][2], simulation results from system level evaluations based on system parameters agreed in [3] have been presented. In RAN4#58, tentative values for the measuring cell SNR for RRM has been assumed [4]. The goal of this contribution is to evaluate the system side conditions focusing on serving cell SNR and interfering cell SNR. System level simulations for 0, 3, and 6dB cell selection offsets and Path loss model 2 are performed and presented in the next section.  

2 System-level simulation results
The Macro-Pico system deployment assumptions implemented in this contribution are unchanged from [1][2] and can be found in [3].  ABS subframes subframes with no PDSCH transmissions are assumed configured at the macro layer only, in all macro cells, i.e., synchronous ABS pattern.

The following performance metrics are evaluated respectively for macro UEs, pico UEs and all UEs,
· Serving cell SNR
· Interfering cell SNR
· One dominant interfering cell

· All interfering cells in non-ABS subframes
· All interfering cells in planned-PCI ABS subframes
In these simulations, we assume PCI with inter-layer cell planning, i.e., no CRS collision between macro and pico cells. The results for configuration #1(4) case 1, configuration #1(4) case 3, configuration #1(10) case 1,  configuration #1(10) case 3, configuration #4b(4) case 1, configuration #4b(4) case 3, configuration  #4b(10) case 1 and configuration  #4b(10) case 3 are shown in Table 1 below.
Table 1: SNR results 

	
	Offset, [dB]
	UEs
	Serving SNR [dB]
	All Intefering SNR [dB]
	1 dominant interference

[dB]

	
	
	
	
	Non-ABS
	Planning-PCI ABS
	

	Conf #1(4) 
Case 1
ISD=500 m
	0
	All
	19.74
	16.72
	9.20
	12.44

	
	
	Macro
	19.81
	16.79
	16.79
	12.39

	
	
	Pico
	19.57
	16.50
	2.92
	12.67

	
	3
	All
	19.56
	16.74
	7.77
	12.50

	
	
	Macro
	20.37
	16.76
	16.76
	12.28

	
	
	Pico
	17.89
	16.68
	2.13
	13.00

	
	6
	All
	18.82
	16.82
	6.34
	12.65

	
	
	Macro
	21.08
	16.79
	16.79
	12.30

	
	
	Pico
	16.20
	16.89
	1.67
	13.21

	Conf #1(4)

Case 3 
ISD=1732m
	0
	All
	8.91
	5.07
	-4.16
	1.20

	
	
	Macro
	8.90
	5.00
	5.00
	1.08

	
	
	Pico
	9.11
	5.59
	-17.48
	2.16

	
	3
	All
	8.79
	5.10
	-6.53
	1.22

	
	
	Macro
	9.19
	4.99
	4.99
	1.07

	
	
	Pico
	6.79
	5.69
	-17.93
	2.37

	
	6
	All
	8.41
	5.18
	-8.95
	1.34

	
	
	Macro
	9.59
	5.04
	5.04
	1.10

	
	
	Pico
	4.12
	5.72
	-18.27
	2.51

	Conf #1(10)

Case 1 
ISD=500m
	0
	All
	27.37
	24.51
	20.00
	20.49

	
	
	Macro
	27.03
	24.56
	24.56
	20.23

	
	
	Pico
	27.61
	24.47
	18.03
	20.60

	
	3
	All
	27.17
	24.55
	19.20
	20.56

	
	
	Macro
	28.39
	24.54
	24.54
	20.11

	
	
	Pico
	26.40
	24.57
	17.51
	20.76

	
	6
	All
	26.46
	24.64
	18.44
	20.67

	
	
	Macro
	29.74
	24.38
	24.38
	19.97

	
	
	Pico
	25.37
	24.73
	17.07
	20.98

	Conf #1(10)

Case 3 
ISD=1732m
	0
	All
	12.74
	9.49
	2.03
	5.51

	
	
	Macro
	12.18
	8.99
	8.99
	4.66

	
	
	Pico
	13.96
	10.55
	-3.10
	7.15

	
	3
	All
	12.53
	9.50
	0.86
	5.55

	
	
	Macro
	12.80
	8.90
	8.90
	4.52

	
	
	Pico
	12.15
	10.58
	-3.48
	7.19

	
	6
	All
	11.89
	9.59
	-0.24
	5.72

	
	
	Macro
	13.55
	8.79
	8.79
	4.43

	
	
	Pico
	10.43
	10.74
	-3.92
	7.38

	Conf #4b(4)
Case 1 
ISD=500 m
	0
	All
	23.32
	18.65
	6.27
	14.90

	
	
	Macro
	22.47
	19.34
	19.34
	15.08

	
	
	Pico
	24.56
	18.09
	2.48
	14.68

	
	3
	All
	23.13
	18.67
	5.05
	14.94

	
	
	Macro
	23.22
	19.14
	19.14
	14.81

	
	
	Pico
	23.09
	18.36
	1.97
	15.03

	
	6
	All
	22.46
	18.73
	4.12
	15.03

	
	
	Macro
	24.03
	18.95
	18.95
	14.57

	
	
	Pico
	21.63
	18.58
	1.54
	15.34

	Conf #4b(4)
Case 3 
ISD=1732m
	0
	All
	14.72
	8.04
	-16.67
	4.75

	
	
	Macro
	11.59
	6.91
	6.91
	3.14

	
	
	Pico
	21.20
	9.24
	-19.86
	6.54

	
	3
	All
	14.65
	8.04
	-17.44
	4.77

	
	
	Macro
	11.55
	6.60
	6.60
	2.73

	
	
	Pico
	19.63
	9.41
	-20.15
	6.81

	
	6
	All
	14.34
	8.08
	-18.02
	4.84

	
	
	Macro
	11.54
	6.30
	6.30
	2.37

	
	
	Pico
	18.05
	9.59
	-20.38
	6.95

	Conf#4b(10)
Case 1 
ISD=500 m
	0
	All
	29.64
	25.82
	20.68
	22.09

	
	
	Macro
	28.78
	26.38
	26.38
	22.45

	
	
	Pico
	30.07
	25.57
	19.18
	21.91

	
	3
	All
	29.44
	25.85
	19.91
	22.12

	
	
	Macro
	30.39
	26.19
	26.19
	22.19

	
	
	Pico
	29.08
	25.74
	18.63
	22.08

	
	6
	All
	28.90
	25.94
	19.23
	22.20

	
	
	Macro
	31.62
	26.09
	26.09
	21.95

	
	
	Pico
	28.31
	25.92
	18.13
	22.27

	Conf#4b(10)
Case 3

 ISD=1732 m
	0
	All
	18.65
	12.39
	-1.52
	8.96

	
	
	Macro
	14.42
	10.91
	10.91
	7.06

	
	
	Pico
	23.26
	13.14
	-3.59
	9.98

	
	3
	All
	18.47
	12.43
	-2.14
	9.00

	
	
	Macro
	14.81
	10.57
	10.57
	6.69

	
	
	Pico
	21.57
	13.23
	-3.88
	10.09

	
	6
	All
	17.98
	12.48
	-2.68
	9.10

	
	
	Macro
	15.28
	10.23
	10.23
	6.28

	
	
	Pico
	19.70
	13.31
	-4.08
	10.25


From the above Table 1, one can observe that

· SNR level for Case 3 is lower than its counterpart of Case 1 due to large ISD.
· SNR level for 4-pico case is lower than its counterpart of 10-pico case due to less pico nodes.
· SNR level for Configuration 1 is lower than its counterpart of Configuration 4b.
· Interfering cell SNR in planned-PCI ABS is significantly lower than its counterpart without ABS for pico UEs.

· 1 dominant interfering SNR, as expected, takes up a large portion of all interfering SNR.
· Serving cell SNR for pico UEs and all UEs is decreasing as the increase of bias value, whereas serving cell SNR for macro UEs is increasing as the increae of bias value. This is self-evident because more UEs are attached to pico cells and pico eNB has lower transmit power than macro eNB.

· Interfering cell SNR for pico UEs and all UEs is increasing as the increase of bias value. This is also because more UEs are attached to pico cells and then their previous serving macro eNBs become their current interfering cell. Whereas interfering cell SNR for macro UEs is decreasing as the increase of bias value because some macro edge UEs are now transferred into pico cells.
3 Summary
In this contribution, system side conditions of both serving cell SNR and interfering cell SNR for both ABS and non-ABS are obtained through system level simulations. It is proposed that these results should be used to finalize the serving and interfering cell SNR needed for the performance requirements evaluations.
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