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1 Introduction 
In #RAN4 63AH, for FeICIC, the side conditions for RRM amd RLM, including  Es/Iot, the strongest interferer number and strength are discussed widely based on the 9dB CRE [1~13]. But, until now, the three metrics have not been confirmed yet.  The root cause is that there are some divarications in the following issues.

1) Which is the most typical scenario, #4b (4) or #1(4)?

2) Which is the most suitable reference Pico base station, 24dBm/ 500m or 1732m, or 30dBm/ 500m or 1732m? 

3) Which is the most suitable reference UE, the 5% all PUE or 25% CRE PUE? 
4) How to obtain thet strongest interferer and their difference?  

If the above issues are clearly defined, the same or approximative conclusions shall be obtained. In this contribution, the above issues are discussed firstly. Then, we simulate all cases and all performances, these simulation data are attached in Annex 3and Annex 4. In Annex 5, the strongest interfere analysis is attached. Finally, based on the issue discussion couclusion, we find the side condition from the analysis of the corresponding simulation data.
2 Issues discussion 

In this section, the above three issues will be discussed in detail.  

2.1 What scenario should be acted as reference?
 In 36.814[1], #4b (4) and #1(4) are suggested for Het-net deployments.  #4b (4) is suggested for Hotspot capacity enhancement. #1(4) is suggested for capacity enhancement.  Based on the analysis to corresponding simulation results listed in Table 3-1 and Table 3-3 in Annex 3, we find that the corresponding Es/Iot is lower in the case #1(4) than in the case #4b (4). The phenomenon was found in [2] by the means of simulation and analysis. Often, for a standard UE, the two scenarios should be supported. Therefore, #1(4) is more suitable for acting the reference scenario.

2.2 What pico configuration should be acted as reference? 

From the theory of view, it is obvious that Es/Iot may get lower values in the case of 24dBm for pico transmit power than in the case of 30dBm. From the simulation results in Table 3-1 to Table 3-12 in the Annex3, in the case of pico transmit power 24dBm, the value of Es/Iot is lower than in the case of pico transmit power 30dBm. In [2], the same conclusion was obtained too. And, in the case of ISD =500m, the Es/Iot is lower than in the case of ISD=1732m which are indicated in the Table 3-1~Table 3-12 in Annex 3 too. As the normal UE, it should work in the worst case. Therefore, 24dBm for pico transmit power and ISD=500m for macro may be assumed basic configutaion for deducing the corresponding parameters needed by defining core requirements. 

 2.3 What kind of UE should be acted as reference?
Often 5% quantile is acted as edge user for defining RRM/RLM performance side condition.  Therefore, for picocell, using the 5% quantitle to decide the side condition is reasonable too. Aside, the purpose of CRE is to improve total system throughput. If 25% CRE UE is considered for deciding the side condition, it means that the part of the CRE UE shall not select pico cell. It is contrary to the CRE purpose for improving system throughput. 5% CRE PUE is not suitable too, because the number is too small. And, it is difficult to align the corresponding simulation results. Of course,  25% CRE UE means 5%~ 6%  of the total cell UEs  and 5% quantile of all pico UE means  2%~3% of the total UEs. But from the view of improving the system throughput, the latter is more beneficial. Therefore, 5% quantile of all pico UEs shall be acted as reference UEs to define RRM/RLM side conditions.

2.4 How to obtain thet strongest interferer distribution? 
Often, when one PUE locates in the edge of pico when 9dB CRE is considered, the interferers to it are  bigger. Aside, in the #RAN4 63AH, -4dB of Es/Noc is confirmed.  Therefore, we first find the PUE set whose Es/Noc is around  -4dB. Then, for such edge PUEs, we observe their suffering strong interferers as like in [3]. This physical meaning of this method is obvious comparing the other methods. For their difference, observing 20% quantile of all pico UE is suitable. 
3 System-level simulation assumptions
In this simulation, only the baseline cases are simulated. All simulation parameters and assumptions are the same with in [3]. These parameters involved in baseline cases are listed in Table 1-1 and Table 1-2 in Annex 1. Simulation cases are listed in the Table 2-1 and Table 2-2 in annex 2. The following performance metrics are to be studied:
(1) CRE PUE  5%-ile, 25% -ile and 50%-ile  Es/Iot, RSRP, Es0/Noc1, Es1/Noc1, Es2/Noc1, Es3/Noc1
(2)  All PUE  5%-ile, 25% -ile and 50%-ile  Es/Iot, RSRP,Es0/Noc1, Es1/Noc1, Es2/Noc1, Es3/Noc1,
Es0 is the serving cell RSRP. Es1 is the first (1st) strongest interferer, Es2 is the second (2nd) strongest interferer, Es3 is the third (3rd) strongest interferer.Es1=RSRP1, Es2=RSRP2, Es3=RSRP3, Noc1=thermal noise+ the other pico interference 

(3) Macro UE with with the 5%-ile, 25%-ile and 50% Es/Iot and RSRP

4. Results analysis and Conclusions
For each metrics, all cases are simulated. The corresponding simulation data are attached in Annex 3, Annex 4 and Annex 5. Annex 3 lists the Es/Iot data for all cases and all quantiles. Annex 4 indicates the differences between the strongest interferers.  Annex 5 indicates the the distribution of Es/Noc1 and 1st I1/Noc. Based on the discussion in section 2, here, we only analyze the case, #1(4), ISD=500m, 5% quantitle of all pico UEs.  For this case, the Es/ Iot is listed in the Table 3-3 in Annex 3.  The corresponding Rs/Iot is about -11dB.  From the analysis to the table 5-1 in Annex 5, we find that the difference between the 1st and the 2nd strongest interferers may be assumed 2dB for 20% quantile of all pico UEs. And the 1st and the 2nd strongest interferers should be considered.  From the analysis to the Table 6-1 in annex 6, for difference cases, the Es/Noc values are different.  In most cases, when Es/Noc1 approachs -4dB, the corresponding I1 /Noc values approach 4dB. Therefore, the following proposals are obtained. 
Proposal 1: ES/Iot = -11 dB is proposed to act as the side condition of cell identification for FeICIC with a CRE bias of 9 dB. 

Proposal 2: The difference between the 1st and the 2nd strongest interferers should be assumed 2dB. And the 1st and the 2nd strongest interferers should be considered. 

Proposal 3:  The 1st and 2nd strongest interferers should be assumed 4dB and 2dB respectively for RRM/RLM requirement and the corresponding test cases’ design.
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Annex 1: 

Table1-1: Macro-pico deployment simulation assumptions
	Parameter
	Setting

	Deployment scenario
	Reuse Rel-10 deployment scenarios:

· #4b(4) – configuration #4b with N=2 and N=4 pico nodes per macro area,

· #1(4) – configuration #1 with 4 pico nodes per macro area

	PCI assignment
	Macro cells: 

· Planned PCIs with 3-reuse per macro site (baseline)

Pico cells: 

· Random PCIs for pico cells (baseline)



	ISD
	· 500 m

· 1732 m

	Cell selection offset
	9 dB

	Maximum eNodeB transmit power
	Macro: 46 dBm

Pico: 24 dBm and 30 dBm

	Subframe alignment
	SFN-aligned

	Frequency / bandwidth
	2GHz, 10 MHz

	Cyclic prefix
	Normal

	Channel model, UE speed
	ETU, 3 km/h

	Number of CRS antenna ports
	· 2 CRS antenna ports

	Antenna gains & configuration
	Macro: three-cell, 14 dBi incl. connector loss, 3D pattern (see Table 3)

Pico: omni, 5 dBi incl. connector loss

UE: omni, 0 dBi

	Es/Iot calculation
	per RE, before interference mitigation

	Traffic model
	Full buffer, full load

	Load
	In non-ABS: full load

In ABS: signal/channel-dependent and RE-dependent (e.g., full load on PSS/SSS and no CRS-CRS interference in two neighbour cells with non-colliding CRS)

	ABS configuration
	ABS pattern is the same in all cells using ABS.

Zero-power ABS in macro cells with 1/8 blanking rate, i.e. [10000000] (for RLM/RRM).

ABS type:

· Non-MBSFN ABS,

ABS configuration in macro cells:

· All macro cells use ABS (baseline)



	Path loss
	· Baseline: Model 1 [1]

Macro to UE: L= 128.1+37.6log10(R)

Pico to UE: 
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· Model 2 [1]

	Shadow fading
	Lognormal, std. deviation=10 dB, 

shadowing correlation between cells=0.5

	Penetration loss
	20 dB [1]

	Minimum distance between pico node and macro nodes
	>=75m

	Minimum distance between UE and macro node
	>= 35m

	Minimum distance between UE and pico node
	> 10m 


	Minimum distance among pico nodes
	40 m

	UE distribution
	Uniform (macro UEs), 

Clustered (pico UEs) with  Photspot=2/3


Table 1-2: Macro cell antenna model [1]

	Antenna pattern (horizontal)
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	Antenna pattern (vertical)
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The parameter 
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is the electrical antenna downtilt. The value for this parameter, as well as for a potential additional mechanical tilt, is not specified here, but may be set to fit other RRM techniques used. For calibration purposes, the values 
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= 15 degrees for 3GPP case 1 and 
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= 6 degrees for 3GPP case 3 may be used. Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.

	Combining method in 3D antenna pattern
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Clustered UE placement for pico cells: 
-
Fix the total number of users, Nusers, dropped within each macro geographical area.

-
Randomly and uniformly drop the configured number of pico nodes, N, within each macro geographical area (the same number N for every macro geographical area).

-
Randomly and uniformly drop Nusers_lpn users within a 40 m radius of each pico node, where 
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 with Photspot, where Photspot is the fraction of all hotspot users over the total number of users in the network.

-
Randomly and uniformly drop the remaining users, Nusers - Nusers_lpn*N, to the entire macro geographical area of the given macro cell (including the pico node user dropping area).
Annex 2:

Table 2-1: simulation cases with ABS
	item
	Case1-1 
	Case1-2 
	Case1-3 
	Case1-4 
	Case1-5 
	Case1-6 

	Topology
	4b(4):N=4 pico nodes per macro area
	4b(4):N=2 pico nodes per macro area
	#1(4) – configuration #1 with 4 pico nodes 
	Same as Case1-1
	Same as Case1-2
	Same as Case1-3

	PCI configuration
	Macro Cell: Planned PCIs 

Pico cells: Random
	Same as Case 1-1
	Same as Case 1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1

	ISD(m)
	500
	500
	500
	1732
	1732
	1732

	CRS antenna ports
	2 CRS antenna ports

	Same as Case1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1

	ABS type
	Non-MBSFN ABS


	Same as Case1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1

	ABS configuration
	All macro cells use ABS
	Same as Case1-1
	Same as Case1-1
	Same as Case1
	Same as Case1-1
	Same as Case1-1

	Antenna gains & configuration
	Macro: three-cell, 14 dBi incl. connector loss,3D pattern Pico: omni, 5 dBi incl. connector loss

UE: omni, 0 dBi
	Same as Case1-1
	Same as in Case1-1
	Same as Case1-1
	Same as in Case1-1
	Same as in Case1-1

	Maximum eNodeB transmit power
	Macro: 46 dBm

Pico: 24/30dBm
	Same as in Case 1-1
	Same as in Case 1-1
	Same as in Case 1-1
	Same as in Case 1-1
	Same as in Case 1-1


Table 2-2: simulation cases with non-ABS
	item
	Case2-1 
	Case2-2 
	Case2-3 
	Case2-4 
	Case2-5 
	Case2-6 

	Topology
	4b(4):N=4 pico nodes per macro area
	4b(4):N=2 pico nodes per macro area
	#1(4) – configuration #1 with 4 pico nodes 
	Same as Case2-1
	Same as Case2-2
	Same as Case2-3

	PCI configuration
	Macro Cell: Planned PCIs /Pico cells: Random
	Same as Case2-1
	Same as Case 2-1
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1

	ISD(m)
	500
	500
	500
	1732
	1732
	1732

	CRS antenna ports
	2 CRS antenna ports

	Same as Case2-1
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1

	ABS type
	Non-MBSFN non ABS


	Same as Case2-1
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1

	ABS configuration
	All macro cells use non-ABS
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1
	Same as Case2-1

	Antenna gains & configuration
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1
	Same as Case1-1

	Maximum eNodeB transmit power
	Macro: 46 dBm

Pico: 24/30dBm
	Same as Case 1-1
	Same as Case 1-1
	Same as Case 1-1
	Same as Case 1-1
	Same as Case 1-1


Annex 3:  CRS RSRP and SINR simulation data 
Table 3-1: ISD 500, 4(b), N=4  

	UEs
	5%-ile CRS RSRP [dBm]
	5%-ile CRS SINR [dB]
	25%-ile CRS SINR [dB]
	50%-ile CRS SINR [dB]
	75%-ile CRS SINR [dB]
	90%-ile CRS SINR [dB]

	
	
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS

	AUE
	-111.08
	-4.36
	-8.66
	1.74
	-2.46
	10.1
	4.19
	17.17
	10.51
	24.8
	15.78

	PUE
	-114.37
	-5.33
	-9.78
	-2.48
	-6.61
	1.15
	-2.5
	7.67
	3.7
	14.61
	10.65

	MUE
	-106.5
	7.1
	-0.66
	11.01
	4.11
	15.99
	8.62
	22.09
	13.39
	27.99
	17.21

	CREPUE
	-116.68
	-6.24
	-10.45
	-3.95
	-8.38
	-2.3
	-6.53
	-0.17
	-4.49
	2.07
	-2.58

	Non CREPUE
	-107.58
	-0.004
	-2.64
	4.44
	0.54
	8.19
	4.19
	13.29
	9.06
	18.35
	14.01


Table 3-2: ISD 500, 4(b), N=2
	UEs
	5%-ile CRS RSRP [dBm]
	5%-ile CRS SINR [dB]
	25%-ile CRS SINR [dB]
	50%-ile CRS SINR [dB]
	75%-ile CRS SINR [dB]
	90%-ile CRS SINR [dB]

	
	
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS

	AUE
	-110.62
	-4.09
	-8.77
	4.78
	-0.77
	12.48
	5.42
	19.58
	11.58
	27.37
	16.71

	PUE
	-114.18
	-5.18
	-9.78
	-2.04
	-6.46
	3.48
	-0.89
	9.49
	5.21
	16.41
	11.93

	MUE
	-107.31
	7.61
	-0.88
	12.32
	4.27
	17.44
	8.81
	24.36
	14.18
	30.61
	18.36

	CREPUE
	-117.54
	-6.04
	-10.63
	-4.06
	-8.74
	-2.25
	-6.8
	0.13
	-4.3
	2.32
	-2.32

	Non CREPUE
	-107.04
	1.99
	-1.77
	5.54
	1.35
	9.13
	4.75
	14.66
	10.06
	19.13
	14.71


Table 3-3: ISD 500, #1(4) N=4
	UEs
	5%-ile CRS RSRP [dBm]
	5%-ile CRS SINR [dB]
	25%-ile CRS SINR [dB]
	50%-ile CRS SINR [dB]
	75%-ile CRS SINR [dB]
	90%-ile CRS SINR [dB]

	
	
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS

	AUE
	-111.28
	-4.09
	-8.68
	5.7
	-0.52
	12.59
	4.83
	19.21
	10.7
	27.34
	15.69

	PUE
	-116.91
	-7.11
	-11.21
	-3.59
	-8.03
	0.15
	-3.93
	3.92
	0.22
	9.37
	4.94

	MUE
	-107.29
	5.83
	-1.34
	11.03
	2.92
	15.26
	7.4
	21.92
	12.27
	28.84
	16.91

	CREPUE
	-119.27
	-8.05
	-12.17
	-5.02
	-9.19
	-2.99
	-7.15
	-0.19
	-4.59
	1.59
	-2.94

	Non CREPUE
	-110.15
	1.09
	-2.37
	3.19
	-0.93
	5.35
	1.34
	10.47
	6.3
	15.98
	11.51


Table 3-4:  ISD 1732, 4(b) , N=4
	UEs
	5%-ile CRS RSRP [dBm]
	5%-ile CRS SINR [dB]
	25%-ile CRS SINR [dB]
	50%-ile CRS SINR [dB]
	75%-ile CRS SINR [dB]
	90%-ile CRS SINR [dB]

	
	
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS

	AUE
	-121.89
	-2.64
	-7.13
	6.25
	0.92
	11.86
	6.66
	18.76
	13.04
	25.33
	20.06

	PUE
	-120.58
	-3.81
	-8.16
	4.38
	0.088
	11.22
	7.12
	19.68
	15.33
	26.86
	22.6

	MUE
	-122.66
	2.25
	-2.47
	8.47
	1.39
	12.38
	6.04
	17.44
	10.42
	23.67
	14.68

	CREPUE
	-128.94
	-7.43
	-11.69
	-3.67
	-7.86
	-1.09
	-5.65
	1.33
	-3.11
	2.6
	-1.94

	Non CREPUE
	-115.72
	4.25
	0.05
	8.75
	4.68
	14.48
	10.4
	21.99
	17.76
	28.22
	24.05


Table 3-5 :ISD 1732m , 4(b) N=2
	UEs
	5%-ile CRS RSRP [dBm]
	5%-ile CRS SINR [dB]
	25%-ile CRS SINR [dB]
	50%-ile CRS SINR [dB]
	75%-ile CRS SINR [dB]
	90%-ile CRS SINR [dB]

	
	
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS

	AUE
	-121.12
	-1.84
	-6.23
	6.39
	0.63
	11.65
	5.79
	18.48
	12.58
	25.34
	19.29

	PUE
	-119.05
	-3.24
	-7.7
	4.52
	0.14
	10.83
	6.35
	18.97
	14.88
	25.77
	21.28

	MUE
	-121.83
	2.77
	-2.57
	8.24
	0.733
	12.55
	5.07
	17.88
	10.17
	24.06
	14.45

	CREPUE
	-126.54
	-7.6
	-12.15
	-3.24
	-7.7
	-0.95
	-5.46
	1.69
	-2.96
	3.14
	-1.45

	Non CREPUE
	-115.4
	4.08
	-0.05
	8.29
	4.1
	14.23
	10.27
	21.51
	17.45
	26.66
	22.2


Table 3-6: ISD=1732 #1b(4)
	UEs
	5%-ile CRS RSRP [dBm]
	5%-ile CRS SINR [dB]
	25%-ile CRS SINR [dB]
	50%-ile CRS SINR [dB]
	75%-ile CRS SINR [dB]
	90%-ile CRS SINR [dB]

	
	
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS

	AUE
	-125.42
	-4.78
	-8.8
	5.25
	-0.86
	9.97
	3.11
	16.69
	9.53
	23.68
	14.38

	PUE
	-131.31
	-10.05
	-13.58
	-5.03
	-9.24
	-1.98
	-6.08
	5.38
	1.4
	9.59
	6.16

	MUE
	-123.62
	1.39
	-2.82
	7.44
	0.21
	11.74
	4.09
	17.76
	10.38
	25.57
	15.19

	CREPUE
	-138.63
	-12.39
	-14.2
	-6.63
	-10.58
	-4.17
	-8.4
	-1.83
	-6
	0.47
	-4.2

	Non CREPUE
	-124.28
	-1.06
	-5.08
	5.26
	0.98
	6.88
	3.57
	10.02
	7.08
	12.95
	9.46


Table 3-7: ISD 500, 4(b) N=4
	UEs
	5%-ile CRS RSRP [dBm]
	5%-ile CRS SINR [dB]
	25%-ile CRS SINR [dB]
	50%-ile CRS SINR [dB]
	75%-ile CRS SINR [dB]
	90%-ile CRS SINR [dB]

	
	
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS

	AUE
	-109.67
	-4.29
	-8.6
	0.86
	-2.55
	8.12
	3.57
	14.96
	10.19
	21.34
	15.64

	PUE
	-110.68
	-4.82
	-9.03
	-1.02
	-4.86
	3.1
	-0.42
	9.82
	6.09
	16.99
	13.76

	MUE
	-105.83
	6.03
	-0.38
	10.77
	4.76
	14.22
	9.2
	20.39
	13.34
	24.86
	17.16

	CREPUE
	-114
	-6.16
	-10.1
	-3.94
	-8.17
	-1.87
	-5.66
	0.34
	-3.75
	2.38
	-2.04

	Non CREPUE
	-105.34
	-0.39
	-2.72
	3.69
	0.47
	8.04
	4.46
	14.07
	10.83
	20.48
	16.7


Table 3-8: ISD 500 , 4(b) N=2
	UEs
	5%-ile CRS RSRP [dBm]
	5%-ile CRS SINR [dB]
	25%-ile CRS SINR [dB]
	50%-ile CRS SINR [dB]
	75%-ile CRS SINR [dB]
	90%-ile CRS SINR [dB]

	
	
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	 ABS
	NON ABS
	ABS
	NON ABS

	AUE
	-109.03
	-4.17
	-8.42
	3.04
	-1.33
	11
	5.47
	17.76
	11.78
	24.54
	17.16

	PUE
	-111.53
	-4.93
	-9.33
	-0.44
	-4.64
	4.83
	0.83
	12.35
	8.42
	19.52
	15.73

	MUE
	-104.48
	7.35
	-0.41
	11.7
	5
	16.21
	9.37
	22.4
	13.97
	27.65
	18.02

	CREPUE
	-115.32
	-6.36
	-10.78
	-3.88
	-8.22
	-1.79
	-6.16
	0.61
	-3.85
	2.01
	-2.4

	Non CREPUE
	-103.81
	1.56
	-1.86
	5.83
	1.9
	10.35
	6.63
	16.18
	12.28
	22.61
	18.42


Table 3-9: ISD 500, #1(4) N=4
	UEs
	5%-ile CRS RSRP [dBm]
	5%-ile CRS SINR [dB]
	25%-ile CRS SINR [dB]
	50%-ile CRS SINR [dB]
	75%-ile CRS SINR [dB]
	90%-ile CRS SINR [dB]

	
	
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS

	AUE
	-111.18
	-5.48
	-9.27
	0.83
	-2.98
	8.71
	3.46
	15.22
	9.24
	22.86
	15.25

	PUE
	-113.78
	-6.82
	-10.1
	-4.11
	-7.96
	-0.06
	-3.84
	5.78
	2.5
	10.11
	6.98

	MUE
	-104.94
	5.65
	-1.13
	9.24
	3.25
	13.29
	7.56
	20.03
	11.66
	26.51
	16.79

	CREPUE
	-115.75
	-7.49
	-10.99
	-5.11
	-9
	-4.01
	-7.81
	-1.48
	-5.53
	0.63
	-3.48

	Non CREPUE
	-106.61
	-0.97
	-2.98
	3.19
	0.2
	6.32
	3.01
	9.74
	6.31
	17.19
	13.09


Table 3-10: ISD 1732, 4(b) N=4
	UEs
	5%-ile CRS RSRP [dBm]
	5%-ile CRS SINR [dB]
	25%-ile CRS SINR [dB]
	50%-ile CRS SINR [dB]
	75%-ile CRS SINR [dB]
	90%-ile CRS SINR [dB]

	
	
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS

	AUE
	-121.06
	-3.54
	-7.65
	6.66
	1.68
	13.72
	9.32
	21.55
	16.86
	29.81
	25.21

	PUE
	-119.67
	-4.5
	-8.67
	5.49
	1.95
	14.52
	10.79
	23.15
	19.35
	31.13
	27.2

	MUE
	-121.95
	2.67
	-2.13
	8.02
	1.56
	12.4
	6.22
	17.38
	10.76
	22.45
	15.48

	CREPUE
	-129.95
	-8.68
	-12.04
	-4.61
	-8.87
	-2.02
	-6.14
	0.3
	-4.15
	2.37
	-1.83

	Non CREPUE
	-110.76
	4.72
	0.54
	11.46
	7.66
	17.75
	13.79
	25.15
	21.74
	32.61
	28.86


Table 3-11: ISD 1732, 4(b) N=2
	UEs
	5%-ile CRS RSRP [dBm]
	5%-ile CRS SINR [dB]
	25%-ile CRS SINR [dB]
	50%-ile CRS SINR [dB]
	75%-ile CRS SINR [dB]
	90%-ile CRS SINR [dB]

	
	
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS

	AUE
	-120.06
	-1.8
	-6.08
	7.69
	1.79
	14.02
	8.61
	21.79
	16.64
	29.43
	24.38

	PUE
	-117.27
	-3.22
	-7.57
	7.79
	3.52
	15.43
	10.98
	23.58
	19.76
	31.13
	26.66

	MUE
	-121.43
	2.93
	-2.45
	7.43
	0.63
	11.46
	4.97
	16.87
	9.66
	23.68
	14.3

	CREPUE
	-127.19
	-7.44
	-11.53
	-4.16
	-8.62
	-1.65
	-6.09
	0.97
	-3.79
	3.04
	-1.62

	Non CREPUE
	-111.43
	4.86
	0.81
	11.72
	7.25
	17.34
	13.06
	25.45
	21.65
	31.73
	27.46


Table 3-12: ISD 1732, #1(4) N=4
	UEs
	5%-ile CRS RSRP [dBm]
	5%-ile CRS SINR [dB]
	25%-ile CRS SINR [dB]
	50%-ile CRS SINR [dB]
	75%-ile CRS SINR [dB]
	90%-ile CRS SINR [dB]

	
	
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS
	ABS
	NON ABS

	AUE
	-126.39
	-6.25
	-10.35
	1.46
	-2.52
	8.29
	2.55
	15.09
	9.1
	22.11
	14.04

	PUE
	-129.04
	-7.99
	-11.94
	-5.56
	-9.13
	-1.77
	-5.91
	3.76
	0.26
	11.9
	8.26

	MUE
	-123.49
	1.4
	-3.07
	7.1
	0.82
	11.09
	5.23
	17.06
	10.48
	25.73
	15.25

	CREPUE
	-131.04
	-8.25
	-12.46
	-6.21
	-10.35
	-4.49
	-8
	-2.09
	-6.26
	0.75
	-3.63

	Non CREPUE
	-120.83
	-0.55
	-3.14
	3.3
	-0.61
	6.71
	3.38
	12.06
	8.55
	16.43
	13.01


Annex 4 : the difference between 1st and 2nd , 3rd strongest interferer and the distribution of Es/Noc1 and 1st I1/Noc
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  Figure4- 1: Case 1-1: the difference between 1st and 2nd , 3rd strongest interferer                Figure4-2: Case 1-1: the distribution of Es/Noc1 and 1st I1/Noc 
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  Figure4-3: Case1-2: the difference between 1st and 2nd , 3rd strongest interferer                Figure4-4: Case1-2: the distribution of Es/Noc1 and 1st I1/Noc 
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  Figure4-5: Case1-3: the difference between 1st and 2nd , 3rd strongest interferer                Figure4-6: Case1-3: the distribution of Es/Noc1 and 1st I1/Noc 
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  Figure4-7: Case1-4: the difference between 1st and 2nd , 3rd strongest interferer      Figure4-8: Case1-4: the distribution of Es/Noc1 and 1st I1/Noc 
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  Figure4-9: Case1:  the difference between 1st and 2nd , 3rd strongest interferer           Figure4-10: Case1-5: the distribution of Es/Noc1 and 1st I1/Noc 
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Figure4-11: Case1-6:  the difference between 1st and 2nd , 3rd strongest interferer       Figure4-12: Case1-6- the distribution of Es/Noc1 and 1st I1/Noc 
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  Figure4- 13: Case 2-1: the difference between 1st and 2nd , 3rd strongest interferer                Figure4-14: Case 2-1: the distribution of Es/Noc1 and 1st I1/Noc 
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  Figure4-15: Case 2-2: the difference between 1st and 2nd , 3rd strongest interferer                Figure4-16: Case 2-2: the distribution of Es/Noc1 and 1st I1/Noc 
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 Figure4-17: Case 2-3: the difference between 1st and 2nd , 3rd strongest interferer            Figure4-18: Case 2-3: the distribution of Es/Noc1 and 1st I1/Noc 
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Figure4-19: Case 2-4: the difference between 1st and 2nd , 3rd strongest interferer            Figure4-20: Case 2-4: the distribution of Es/Noc1 and 1st I1/Noc 
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Figure4-21: Case 2-5: the difference between 1st and 2nd , 3rd strongest interferer            Figure4-22: Case 2-5: the distribution of Es/Noc1 and 1st I1/Noc 
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Figure4-23: Case 2-6: the difference between 1st and 2nd , 3rd strongest interferer            Figure4-24: Case 2-6: the distribution of Es/Noc1 and 1st I1/Noc 
Annex 5: The strongest interferer simulation analysis

5.1 The strongest interferert difference analysis for PUE
The table 5-1 summarizes the key values.  In this table, the differences are taken from 20% tile in their CDF. 
Table 5-1: the difference between the 1st, the 2nd and the 3rd 

	  Cases\differences 
	Defference between 1st and 2nd strongest interferers(dB)
	Defference between 1st and 3rd strongest interferers(dB)

	Case 1-1
	1.985
	6.373

	Case 1-2
	2.29
	7.21

	Case 1-3
	1.996
	6.07

	Case 1-4
	2.344
	6.25

	Case 1-5
	2.613
	7.002

	Case 1-6
	1.127
	3.654

	Case 2-1
	1.890
	6.031

	Case 2-2
	2.135
	6.687

	Case 2-3
	2.09
	6.680

	Case 2-4
	2.273
	6.035

	Case 2-5
	2.573
	6.924

	Case 2-6
	2.584
	6.850


Observation 5-1: For difference case, the difference between the 1st and the 2nd strongest interferers are different. Except case 1-6, for the all other cases, the difference between the 1st and the 2nd strongest interferers is about 2dB. The difference between the 1st and the 3rd strongest interferers are different. For allcases, the difference between the 1st and the 3rd strongest interferer is bigger than 6dB.  
Annex 6. The strongest interferert I1/Noc1 simulation analysis

In this contribution, for all cases, serving cell signal Es/ Noc1 and the 1st strongest interferer I1/Noc1 are simulated.  The details for case 1-1 ~ case 1-6 are indicated in the figures 4-2, 4-4, 4-6, 4-8, 4-10 and 4-12. The details for case2-1 ~ case 2-6 are indicated in the figures 4-14,4-16, 4-18,4-20,4-22 and4-24. The table 6 summarizes the key values.

Table 6-1: serving cell signal Es/ Noc1 and the 1st strongest interferer I1/Noc1 
	  Cases\Es/Noc1 
	  Es/Noc1(dB)
	I1/Noc1(dB)

	Case 1-1
	-4.021
	5.024

	Case 1-2
	-3.107
	5.293

	Case 1-3
	-4.07
	4.706

	Case 1-4
	-4.08
	4.667

	Case 1-5
	-4.665
	4.585

	Case 1-6
	-4.440
	4.312

	Case 2-1
	-4.178
	4.463

	Case 2-2
	-3.961
	4.412

	Case 2-3
	-3.960
	4.403

	Case 2-4
	-4.117
	3.939

	Case 2-5
	-2.024
	4.012

	Case 2-6
	-2.231
	4.153


Observation 6-1: For difference cases, the Es/Noc values are different.  In most cases, when Es/Noc1 approaches 
 -4dB, the corresponding I1 /Noc values approach 4dB. 
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