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6.1.1 OTODA baseline performance results
In this section, the OTDOA baseline performances are evaluated by interested companies using simulation assumption in clause 5. 
Table 6.1. Summary of the indoor positioning accuracy results (Case1: #small cell = 0, Horizontal Positioning Error)
	
	Configurations
	40-% Error [m]
	50-% Error [m]
	70-% Error [m]
	80-% Error [m]
	90-% Error [m]
	<50m Error  [%]

	Huawei conf1
	OTDOA+Cell ID
muting ON
w/o synch error
	22
	28
	40
	49
	70
	80%

	Huawei conf2
	OTDOA+Cell ID
muting OFF
w/o synch error
	26
	33
	49
	60
	99
	73.40%

	Huawei conf3
	OTDOA+Cell ID
muting ON
with synch error
	25
	30
	43
	55
	82
	77%

	Huawei conf4
	OTDOA+Cell ID
muting OFF
with synch error
	33
	40
	56
	69
	121
	66%

	Ericsson conf1
	CID
	187
	212
	268
	308
	404
	0%

	Ericsson conf2
	OTDOA 
Muting ON
w/o synch error
	13
	17
	27
	36
	60
	86%

	Ericsson conf3
	OTDOA 
Muting ON
w/ synch error
	16
	20
	30
	40
	59
	　

	Qualcomm conf1
	OTDOA
Muting ON
w/o synch error
	21
	26
	36
	43
	57
	86%

	Qualcomm conf2
	Cell ID
	105
	133
	245
	317
	448
	12%

	Intel conf1
	OTDOA
muting OFF
w/o synch error 
	22.3
	27.3
	41.6
	55
	84.9
	77%

	Intel conf2
	OTDOA
Muting ON
w/o synch error
	15.7
	18.6
	26.6
	32.4
	42.7
	94%

	Intel conf3
	CID
	71
	90.1
	136.8
	168.6
	220.7
	27%

	LGE conf 1
	OTDOA
Muting ON
w/o synch error
	10.27
	13.03
	21.33
	28.16
	39.36
	


Table 6.2. Summary of the indoor positioning accuracy results (Case1: #small cell = 0, Vertical Positioning Error)

	
	Configurations
	40-% Error [m]
	50-% Error [m]
	70-% Error [m]
	80-% Error [m]
	90-% Error [m]

	Huawei conf1
	Cell ID
muting ON
w/o synch error
	26
	28
	34
	37
	42

	Huawei conf3
	Cell ID
muting ON
with synch error
	26
	28
	34
	37
	42

	Ericsson conf1
	CID
	22
	25
	31
	35
	39

	Ericsson conf2
	OTDOA 
Muting ON
w/o synch error
	5
	7
	11
	13
	16

	Qualcomm conf1
	OTDOA
Muting ON
w/o synch error
	75
	93
	135
	161
	213

	Qualcomm conf2
	Cell ID
	18
	21
	27
	30
	35

	Intel conf1
	OTDOA
muting OFF
w/o synch error 
	9.9
	10.4
	16.4
	19.4
	21.9

	Intel conf2
	OTDOA
Muting ON
w/o synch error
	9.9
	10.4
	16.4
	19.4
	21.9

	Intel conf3
	CID
	10.4
	13.4
	16.4
	19.4
	22.4

	LGE conf 1
	OTDOA
Muting ON
w/o synch error
	20.5
	23.5
	29.5
	33.5
	37.5


Table 6.3. Summary of the indoor positioning accuracy results (Case1: #small cell = 4, Horizontal Positioning Error)

	
	Configurations
	40-% Error [m]
	50-% Error [m]
	70-% Error [m]
	80-% Error [m]
	90-% Error [m]
	<50m Error  [%]

	Huawei conf1
	OTDOA+Cell ID
muting ON
w/o synch error
	20
	24
	35
	43
	59
	86%

	Huawei conf2
	OTDOA+Cell ID
muting OFF
w/o synch error
	23
	31
	44
	55
	75
	75%

	Huawei conf3
	OTDOA+Cell ID
muting ON
with synch error
	21
	26
	37
	45
	61
	83%

	Huawei conf4
	OTDOA+Cell ID
muting OFF
with synch error
	29
	35
	49
	61
	84
	70%

	Ericsson conf1
	CID
	47
	64
	124
	177
	250
	43%

	Ericsson conf2
	OTDOA 
Muting ON
w/o synch error
	11
	14
	21
	28
	40
	93%

	Ericsson conf3
	OTDOA 
Muting ON
w/ synch error
	13
	15
	23
	30
	42
	

	Qualcomm conf1
	OTDOA
Muting ON
w/o synch error
	15
	17
	24
	27
	36
	97%

	Qualcomm conf2
	Cell ID
	37
	51
	83
	119
	172
	50%

	Qualcomm conf3
	Cell ID
different freq
	45
	60
	100
	132
	215
	97%

	Qualcomm conf4
	OTDOA
Muting ON
w/o synch error
different freq
	14
	17
	23
	27
	34
	43%

	Intel conf1
	OTDOA
muting OFF
w/o synch error 
	18.8
	22.7
	33.7
	43.6
	65.1
	84%

	Intel conf2
	OTDOA
Muting ON
w/o synch error
	14.1
	16.3
	22.4
	27.1
	35.7
	97%

	Intel conf3
	CID
	34.3
	44.5
	73.7
	102.7
	148.3
	54%

	LGE conf 1
	OTDOA
Muting ON
w/o synch error
	6.63
	8.27
	12.92
	17.19
	25.31
	　


Table 6.4. Summary of the indoor positioning accuracy results (Case1: #small cell = 4, Vertical Positioning Error)

	
	Configurations
	40-% Error [m]
	50-% Error [m]
	70-% Error [m]
	80-% Error [m]
	90-% Error [m]

	Huawei conf1
	Cell ID
muting ON
w/o synch error
	12
	16
	21
	26
	37

	Huawei conf3
	Cell ID
muting ON
with synch error
	12
	16
	21
	26
	37

	Ericsson conf1
	CID
	7
	9
	16
	23
	31

	Ericsson conf2
	OTDOA 
Muting ON
w/o synch error
	5
	7
	11
	13
	16

	Qualcomm conf1
	OTDOA
Muting ON
w/o synch error
	26
	34
	57
	70
	97

	Qualcomm conf2
	Cell ID
	7
	9
	14
	18
	26

	Qualcomm conf3
	Cell ID
different freq
	9
	11
	18
	24
	31

	Qualcomm conf4
	OTDOA
Muting ON
w/o synch error
different freq
	26
	34
	53
	75
	106

	Intel conf1
	OTDOA
muting OFF
w/o synch error 
	5.9
	7.4
	12.4
	15.9
	18.9

	Intel conf2
	OTDOA
Muting ON
w/o synch error
	5.9
	7.4
	12.4
	14.9
	18.9

	Intel conf3
	CID
	5.4
	7.4
	10.6
	13.4
	16.4

	LGE conf 1
	OTDOA
Muting ON
w/o synch error
	8.5
	10.5
	16.5
	22.5
	30.6


Table 6.5. Summary of the indoor positioning accuracy results (Case1: #small cell = 10, Horizontal Positioning Error)

	
	Configurations
	40-% Error [m]
	50-% Error [m]
	70-% Error [m]
	80-% Error [m]
	90-% Error [m]
	<50m Error  [%]

	Huawei conf1
	OTDOA+Cell ID
muting ON
w/o synch error
	18
	20
	30
	38
	50
	90%

	Huawei conf2
	OTDOA+Cell ID
muting OFF
w/o synch error
	21
	26
	37
	46
	68
	81.20%

	Huawei conf3
	OTDOA+Cell ID
muting ON
with synch error
	20
	24
	33
	42
	54
	88%

	Huawei conf4
	OTDOA+Cell ID
muting OFF
with synch error
	26
	31
	42
	54
	72
	78%

	Ericsson conf1
	CID
	34
	42
	86
	122
	184
	55%

	Ericsson conf2
	OTDOA 
Muting ON
w/o synch error
	11
	13
	19
	25
	36
	97%

	Ericsson conf3
	OTDOA 
Muting ON
w/ synch error
	12
	15
	22
	27
	38
	　

	Qualcomm conf1
	OTDOA
Muting ON
w/o synch error
	14
	17
	23
	27
	35
	96%

	Qualcomm conf2
	Cell ID
	24
	31
	68
	101
	156
	63%

	Qualcomm conf3
	Cell ID
different freq
	28
	38
	88
	124
	182
	97%

	Qualcomm conf4
	OTDOA
Muting ON
w/o synch error
different freq
	14
	16
	23
	27
	35
	56%


	Intel conf1
	OTDOA
muting OFF
w/o synch error 
	19.5
	23.7
	35.4
	46.8
	70.5
	82%

	Intel conf2
	OTDOA
Muting ON
w/o synch error
	12.9
	15.4
	21
	25.3
	33
	97%

	Intel conf3
	CID
	25.5
	31.8
	55.5
	79.4
	118.4
	66%

	LGE conf 1
	OTDOA
Muting ON
w/o synch error
	5.05
	6.23
	9.36
	12.24
	17.99
	　


Table 6.6. Summary of the indoor positioning accuracy results (Case1: #small cell = 10, Vertical Positioning Error)

	
	Configurations
	40-% Error [m]
	50-% Error [m]
	70-% Error [m]
	80-% Error [m]
	90-% Error [m]

	Huawei conf1
	Cell ID
muting ON
w/o synch error
	10
	12
	16
	22
	32

	Huawei conf3
	Cell ID
muting ON
with synch error
	10
	12
	16
	22
	32

	Ericsson conf1
	CID
	5
	7
	12
	15
	24

	Ericsson conf2
	OTDOA 
Muting ON
w/o synch error
	5
	7
	11
	13
	16

	Qualcomm conf1
	OTDOA
Muting ON
w/o synch error
	27
	35
	54
	65
	87

	Qualcomm conf2
	Cell ID
	7
	8
	12
	16
	24

	Qualcomm conf3
	Cell ID
different freq
	8
	10
	16
	22
	28

	Qualcomm conf4
	OTDOA
Muting ON
w/o synch error
different freq
	23
	29
	46
	59
	83

	Intel conf1
	OTDOA
muting OFF
w/o synch error 
	6.4
	7.4
	12.9
	15.4
	18.9

	Intel conf2
	OTDOA
Muting ON
w/o synch error
	5.4
	7.4
	11.4
	13.9
	18.4

	Intel conf3
	CID
	4.6
	6.2
	10
	12.7
	16

	LGE conf 1
	OTDOA
Muting ON
w/o synch error
	7.5
	9.5
	14.5
	18.5
	27.5


Table 6.7. Summary of the indoor positioning accuracy results (Case2, Horizontal Positioning Error)

	
	Configurations
	40-% Error [m]
	50-% Error [m]
	70-% Error [m]
	80-% Error [m]
	90-% Error [m]
	<50m Error  [%]

	Huawei conf1
	OTDOA+Cell ID
muting ON
w/o synch error
	13
	21
	26
	32
	46
	92%

	Huawei conf2
	OTDOA+Cell ID
muting OFF
w/o synch error
	15
	23
	30
	41
	65
	84%

	Huawei conf3
	OTDOA+Cell ID
muting ON
with synch error
	15
	24
	29
	37
	50
	90%

	Huawei conf4
	OTDOA+Cell ID
muting OFF
with synch error
	22
	26
	40
	50
	78
	80%

	Ericsson conf1
	CID
	13
	15
	20
	24
	31
	97%

	Ericsson conf2
	OTDOA 
Muting ON
w/o synch error
	5
	6
	9
	12
	16
	99%

	Ericsson conf3
	OTDOA 
Muting ON
w/ synch error
	7
	9
	12
	14
	18
	　

	Qualcomm conf1
	OTDOA
Muting ON
w/o synch error
	7
	9
	15
	20
	29
	97%

	Qualcomm conf2
	Cell ID
	14
	15
	21
	23
	27
	98%

	Intel conf1
	OTDOA
muting OFF
w/o synch error 
	17.6
	23.4
	60.8
	999.9
	999.9
	67%

	Intel conf2
	OTDOA
Muting ON
w/o synch error
	9.5
	11.5
	17.1
	21.2
	29.4
	97%

	Intel conf3
	CID
	14.7
	17.1
	24.3
	29.8
	52.4
	89%

	LGE conf 1
	OTDOA
Muting ON
w/o synch error
	6.87
	8.4
	13.04
	17.04
	26.77
	　


Table 6.8. Summary of the indoor positioning accuracy results (Case2, Vertical Positioning Error)

	
	Configurations
	40-% Error [m]
	50-% Error [m]
	70-% Error [m]
	80-% Error [m]
	90-% Error [m]

	Huawei conf1
	Cell ID
muting ON
w/o synch error
	1.5
	1.5
	23.5
	23.5
	23.5

	Huawei conf3
	Cell ID
muting ON
with synch error
	1.5
	1.5
	23.5
	23.5
	23.5

	Ericsson conf1
	CID
	1
	1
	1
	1
	1

	Ericsson conf2
	OTDOA 
Muting ON
w/o synch error
	1
	2
	3
	4
	6

	Qualcomm conf1
	OTDOA
Muting ON
w/o synch error
	4
	6
	12
	16
	22

	Qualcomm conf2
	Cell ID
	1
	1
	1
	1
	1

	Intel conf1
	OTDOA
muting OFF
w/o synch error 
	3.9
	3.9
	7.4
	9.9
	15.9

	Intel conf2
	OTDOA
Muting ON
w/o synch error
	1.4
	1.9
	3.9
	6.4
	11.9

	Intel conf3
	CID
	1
	1
	1.9
	3.9
	14.7

	LGE conf 1
	OTDOA
Muting ON
w/o synch error
	1
	1
	1
	1
	1


Table 6.9. Summary of the indoor positioning accuracy results (Case2a, Horizontal Positioning Error)

	
	Configurations
	40-% Error [m]
	50-% Error [m]
	70-% Error [m]
	80-% Error [m]
	90-% Error [m]
	<50m Error  [%]

	Huawei conf1
	OTDOA+Cell ID
muting ON
w/o synch error
	20
	25
	36
	46
	66
	82%

	Huawei conf2
	OTDOA+Cell ID
muting OFF
w/o synch error
	23
	28
	41
	51
	91
	78%

	Huawei conf3
	OTDOA+Cell ID
muting ON
with synch error
	23
	28
	42
	54
	74
	78%

	Huawei conf4
	OTDOA+Cell ID
muting OFF
with synch error
	28
	33
	52
	65
	95
	68%

	Qualcomm conf1
	OTDOA
Muting ON
w/o synch error
	28
	41
	70
	93
	289
	　

	Qualcomm conf2
	Cell ID
	16
	20
	28
	34
	44
	　

	Intel conf1
	OTDOA
muting OFF
w/o synch error 
	19.1
	23.8
	37.8
	52.9
	83.2
	78%

	Intel conf2
	OTDOA
Muting ON
w/o synch error
	13.7
	16.8
	24.4
	29.7
	39.8
	95%

	Intel conf3
	CID
	16.8
	27.2
	87.5
	121.8
	170.5
	57.90%


Table 6.10. Summary of the indoor positioning accuracy results (Case2a, Vertical Positioning Error)

	
	Configurations
	40-% Error [m]
	50-% Error [m]
	70-% Error [m]
	80-% Error [m]
	90-% Error [m]

	Huawei conf1
	Cell ID
muting ON
w/o synch error
	14.5
	17.5
	23.5
	23.5
	23.5

	Huawei conf3
	Cell ID
muting ON
with synch error
	14.5
	17.5
	23.5
	23.5
	23.5

	Qualcomm conf1
	OTDOA
Muting ON
w/o synch error
	20
	28
	52
	88
	135

	Qualcomm conf2
	Cell ID
	16
	21
	28
	32
	37

	Intel conf1
	OTDOA
muting OFF
w/o synch error 
	3.9
	5.4
	11.4
	13.9
	19.4

	Intel conf2
	OTDOA
Muting ON
w/o synch error
	3.4
	4.9
	9.9
	13.5
	17.4

	Intel conf3
	CID
	3.9
	13.4
	16.4
	19.4
	22.4


6.1.2 Summary
Summary in this section is based on the simulation and conclusions from interested companies. 

(1) The simulation results show that horizontal positioning accuracy for indoor positioning can be achieved within 50 meters.
(2) The simulation results show that increase Small cells amount will significantly improve vertical positioning accuracy 
<Unchanged sections omitted>











































































[bookmark: _Toc250471356][bookmark: _Toc398561679][bookmark: _Toc413140420]6	Baseline Performance of Existing Positioning Techniques in Indoor Environments

Editor’s Note: To be determined, Develop baseline simulation scenarios and evaluate the corresponding baseline performance of the existing positioning techniques (e.g. A-GNSS, E-CID, OTDOA, UTDOA, or hybrids thereof) for indoor environments to establish a baseline performance.




