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1 Introduction
In RAN plenary #69 the new work item Narrowband IoT was approved for the support of massive number of devices in narrow bandwidth. This WI has been revised during last RAN#70 [1]. According to the work item description, the objective is to specify a radio access for cellular internet of things. NB-IOT supports different operation modes including stand-alone operation, in-band operation and guard-band operation. 

During last RAN4#78 meeting, a way forward [2] related to coexistence study for standalone operation has been agreed. We proposed to capture this in the RAN4 TR 36.802 for NB-IoT [3].
2 Discussion
<Start of text proposal for TR of NB-IoT>
6.4 Coexistence simulation results
2.1.1 Case1 –Standalone downlink, NB-IoT aggressor, LTE victim

Table 6.4-1 Simulation results for case 1

	Sourcing
	Case 1
NB-IoT -> LTE
	LTE 0.9 GHz
	LTE 2 GHz

	
	BS ACLR 
	40
	45
	50
	55
	60
	40
	45
	50
	55
	60

	Ericsson
	Throughput loss
5%
	26.26
	6
	2.78
	1.52
	　
	25
	6
	3.56
	1.82
	　

	
	Throughput loss
 Average
	8.15
	4.17
	2.78
	1.39
	　
	8.32
	4.16
	2.77
	1.39
	　

	Intel
	Throughput loss
5%
	28.4
	11.9
	6.7
	4.4
	3.5
	25.4
	12.3
	6.4
	3.8
	3

	
	Throughput loss
 Average
	4.7
	2.4
	1.5
	1.1
	0.9
	4.4
	2.3
	1.5
	0.9
	0.8

	ZTE
	Throughput loss
5%
	19.4
	7.75
	3.95
	2.47
	2.05
	21.34
	8.82
	3.6
	2.24
	1.82

	
	Throughput loss
 Average
	4.42
	2.2
	1.24
	0.88
	0.76
	4.58
	2.27
	1.26
	0.88
	0.76

	Huawei
	Throughput loss
5%
	5.4
	2.2
	1.4
	1.1
	1
	6.2
	2.3
	1.5
	1.2
	1

	
	Throughput loss
 Average
	1.7
	0.74
	0.38
	0.26
	0.22
	1.8
	0.77
	0.4
	0.27
	0.23

	Qualcomm
	Throughput loss
5%
	18.51
	9.31
	5.36
	3.79
	3.31
	18.8
	9.32
	5.28
	3.67
	3.16

	
	Throughput loss
 Average
	5.32
	2.83
	1.67
	1.06
	1.06
	5.41
	2.89
	1.71
	1.24
	1.08


6.4.2 Case2 –Standalone downlink, LTE aggressor, NB-IoT victim

Table 6.4-2 Simulation results for case 2
	Sourcing
	Case 2
LTE -> NB-IoT
	LTE 0.9 GHz
	LTE 2 GHz

	
	UE ACS
	20
	25
	30
	35
	40
	20
	25
	30
	35
	40

	Ericsson
	SNR loss
5%
	6.3
	2.8
	1.4
	0.7
	0.3
	4.7
	2.3
	1.2
	0.6
	0.3

	
	SNR loss
50%
	1.4
	0.8
	0.6
	0.3
	0.2
	1.1
	0.6
	0,3
	0.2
	0

	
	SNR loss
95%
	0.3
	0.2
	0.1
	0
	0
	0.2
	0.2
	0.1
	0.1
	0

	
	SNR loss
99%
	0.1
	0.1
	0
	0
	0
	0.1
	0
	0
	0
	0

	Intel
	SNR loss
5%
	5.9
	2.4
	1.2
	0.5
	0.2
	4.9
	2.2
	0.9
	0.4
	0.2

	
	SNR loss
50%
	1.6
	0.9
	0.5
	0.3
	0.1
	1.5
	0.9
	0.4
	0.2
	0.1

	
	SNR loss
95%
	1
	0.5
	0.3
	0.1
	0.06
	1
	0.6
	0.3
	0.1
	0.05

	
	SNR loss
99%
	0.6
	0.3
	0.1
	0.1
	0.02
	0.6
	0.3
	0.1
	0.1
	0.03

	ZTE
	SNR loss
5%
	6.63 
	2.77 
	1.22 
	0.53 
	0.20 
	7.54 
	3.54 
	1.44 
	0.70 
	0.36 

	
	SNR loss
50%
	1.70 
	1.08 
	0.61 
	0.26 
	0.10 
	1.72 
	1.06 
	0.57 
	0.32 
	0.18 

	
	SNR loss
95%
	1.51 
	1.07 
	0.69 
	0.38 
	0.16 
	1.56 
	0.85 
	0.47 
	0.25 
	0.08 

	
	SNR loss
99%
	1.58 
	0.91 
	0.50 
	0.14 
	0.04 
	1.71 
	1.04 
	0.78 
	0.70 
	0.25 

	Huawei
	SNR loss
5%
	3.6
	2.1
	1.2
	0.5
	0.3
	3.7
	2.2
	1.2
	0.6
	0.3

	
	SNR loss
50%
	1
	0.5
	0.3
	0.15
	0.08
	1
	0.5
	0.3
	0.16
	0.08

	
	SNR loss
95%
	0.39
	0.2
	0.11
	0.06
	0.02
	0.4
	0.2
	0.12
	0.06
	0.02

	
	SNR loss
99%
	0.08
	0.036
	0.036
	0.01
	0.01
	0.08
	0.04
	0.04
	0.01
	0.01

	Qualcomm
	SNR loss
5%
	11.38
	6.72
	3.11
	1.51
	0.79
	11.27
	6.63
	3.05
	1.5
	0.79

	
	SNR loss
50%
	2.13
	1.36
	0.85
	0.52
	0.3
	2.12
	1.36
	0.85
	0.51
	0.3

	
	SNR loss
95%
	0.54
	0.35
	0.23
	0.13
	0.07
	0.57
	0.35
	0.21
	0.13
	0.069

	
	SNR loss
99%
	0.18
	0.11
	0.06
	0.03
	0.018
	0.16
	0.09
	0.05
	0.027
	0.019


6.4.3 Case3 –Standalone downlink, NB-IoT aggressor, UMTS victim

Table 6.4-3 Simulation results for case 3
	Sourcing
	Case 3
NB-IoT -> UMTS
	UMTS 0.9 GHz
	UMTS 2 GHz

	
	BS ACLR 
	40
	45
	50
	55
	60
	40
	45
	50
	55
	60

	Ericsson
	Capacity loss
	　
	3.27
	1.47
	0.71
	0.19
	　
	　
	　
	　
	　

	Huawei
	Capacity loss
	4.01
	2.27
	1.54
	1.32
	1.28
	　
	　
	　
	　
	　

	Qualcomm
	Capacity loss
	0.51
	0.34
	　
	　
	　
	　
	　
	　
	　
	　


6.4.4 Case4 –Standalone downlink, UMTS aggressor, NB-IoT victim

Table 6.4-4 Simulation results for case 4
	Sourcing
	Case 4
UMTS -> NB-IoT
	UMTS 0.9 GHz
	UMTS 2 GHz

	
	UE ACS
	20
	25
	30
	35
	40
	20
	25
	30
	35
	40

	Ericsson
	SNR loss
5%
	3
	2.4
	1.6
	1.3
	1
	
	
	
	
	

	
	SNR loss
50%
	1.1
	0.8
	0.5
	0.4
	0.3
	
	
	
	
	

	
	SNR loss
95%
	0.7
	0.5
	0.5
	0.5
	0.5
	
	
	
	
	

	
	SNR loss
99%
	0.1
	0.1
	0.1
	0
	0
	
	
	
	
	

	Huawei
	SNR loss
5%
	3.2
	1.8
	0.6
	0.2
	0.1
	
	
	
	
	

	
	SNR loss
50%
	0.8
	0.42
	0.2
	0.1
	0.04
	
	
	
	
	

	
	SNR loss
95%
	0.3
	0.11
	0.06
	0.01
	0.01
	
	
	
	
	

	
	SNR loss
99%
	0.02
	0.01
	0.004
	0.001
	0.001
	
	
	
	
	


6.4.5 Case5 –Standalone downlink, NB-IoT aggressor, GSM victim

Table 6.4-5 Simulation results for case 5
	Sourcing
	Case 5
NB-IoT -> GSM
	GSM 0.9 GHz

	
	BS ACLR 
	40
	45
	50
	55
	60

	Ericsson
	Outage
	2.9
	1.4
	0.8
	0.3
	0.1

	CMCC
	Outage
	4.1
	2
	1.1
	1
	0.7

	Huawei
	Outage
	3.4
	2.3
	1.9
	1.6
	1.5

	Qualcomm
	Outage
	2.54
	2.06
	1.88
	1.73
	1.67


6.4.6 Case6 –Standalone downlink, GSM aggressor, NB-IoT victim

Table 6.4-6 Simulation results for case 6
	Sourcing
	Case 6
GSM -> NB-IoT
	GSM 0.9 GHz

	
	UE ACS
	20
	25
	30
	35
	40

	Ericsson
	SNR loss
5%
	6.3
	3.4
	2
	1.3
	1

	
	SNR loss
50%
	1.3
	0.8
	0.5
	0.4
	0.3

	
	SNR loss
95%
	0.2
	0.2
	0.1
	0.1
	0.1

	
	SNR loss
99%
	0.1
	0.1
	0
	0
	0

	Huawei
	SNR loss
5%
	2.5
	1.2
	0.8
	0.5
	0.2

	
	SNR loss
50%
	0.8
	0.6
	0.3
	0.2
	0.1

	
	SNR loss
95%
	0.1
	0.06
	0.02
	0.01
	0.01

	
	SNR loss
99%
	0.01
	0.01
	0.001
	0.001
	0.001

	Qualcomm
	SNR loss
5%
	2.84
	1.45
	0.8
	0.46
	0.26

	
	SNR loss
50%
	0.78
	0.47
	0.27
	0.15
	0.09

	
	SNR loss
95%
	0.16
	0.09
	0.06
	0.03
	0.02

	
	SNR loss
99%
	0.04
	0.04
	0.01
	0.006
	0.002


6.4.7 Case7 –Standalone uplink, NB-IoT aggressor, LTE victim

Table 6.4-7a Simulation results for case 7
	Sourcing
	Case 7
NB-IoT -> LTE
3 UEs - 60 kHz
	LTE 0.9 GHz
	LTE 2 GHz

	
	UE ACLR
	20
	25
	30
	35
	40
	45
	50
	20
	25
	30
	35
	40
	45
	50

	Ericsson
	Throughput loss
5%
	84.56
	58.09
	29.2
	13.87
	7.56
	3.78
	1.89
	71.43
	50.53
	26.26
	13.87
	5.67
	3.78
	1.9

	
	Throughput loss
 Average
	22.14
	13.11
	7.28
	4.37
	1.46
	1.46
	0.1
	19.6
	10.19
	5.82
	2.91
	1.46
	0.1
	0.05

	Intel
	Throughput loss
5%
	97.5
	62.6
	31
	12
	3.3
	0.7
	0.3
	86
	51.7
	18.8
	6.6
	1.3
	0.2
	0.08

	
	Throughput loss
 Average
	21.5
	12.5
	7.2
	3.7
	1.7
	0.8
	0.2
	19.3
	11.5
	5.6
	2.9
	1.2
	0.5
	0.2

	ZTE
	Throughput loss
5%
	71.01
	38.12
	15.73
	5.177
	1.642
	0.3434
	0.082
	73.09
	44.62
	25.22
	11.29
	3.66
	0.368
	0.014

	
	Throughput loss
 Average
	18.36
	9.741
	4.785
	2.202
	0.96
	0.404
	0.174
	17.09
	9.239
	4.81
	2.46
	1.216
	0.576
	0.26

	Huawei
	Throughput loss
5%
	63.6
	43.3
	22.5
	6.8
	1.3
	0.05
	0.02
	65.3
	43.6
	23
	7.4
	1.4
	0.14
	0.03

	
	Throughput loss
 Average
	23.8
	13.9
	7.4
	3.6
	1.6
	0.7
	0.3
	23.8
	14
	7.5
	3.7
	1.7
	0.7
	0.3

	Qualcomm
	Throughput loss
5%
	　
	　
	31.18
	13.8
	6
	2.2
	0.76
	　
	　
	30.44
	13.56
	5.93
	2.42
	0.86

	
	Throughput loss
 Average
	　
	　
	12.9
	7.1
	3.68
	1.8
	0.83
	　
	　
	12.62
	6.88
	3.53
	1.7
	0.78


Table 6.4-7b Simulation results for case 7
	Sourcing
	Case 7
NB-IoT -> LTE
12 UEs - 15 kHz
	LTE 0.9 GHz
	LTE 2 GHz

	
	UE ACLR
	20
	25
	30
	35
	40
	45
	50
	20
	25
	30
	35
	40
	45
	50

	Ericsson
	Throughput loss
5%
	89.18
	57.94
	29.07
	13.92
	5.57
	1.86
	0.1
	　
	　
	　
	　
	　
	　
	　

	
	Throughput loss
 Average
	25.92
	15.83
	8.74
	4.37
	2.91
	1.46
	1.46
	　
	　
	　
	　
	　
	　
	　

	Intel
	Throughput loss
5%
	100
	77.4
	43
	15.2
	3.2
	1
	0.2
	　
	　
	　
	　
	　
	　
	　

	
	Throughput loss
 Average
	28
	17.9
	10.6
	5.2
	2.3
	1
	0.5
	　
	　
	　
	　
	　
	　
	　

	ZTE
	Throughput loss
5%
	80.24
	43.58
	15.08
	3.62
	0.64
	0.17
	0.06
	72.18
	34.29
	11.1
	2.8
	0.57
	0.14
	0.05

	
	Throughput loss
 Average
	28.97
	15.55
	7.42
	3.18
	1.25
	0.46
	0.17
	26.7
	13.91
	6.45
	2.69
	1.03
	0.37
	0.14

	Qualcomm
	Throughput loss
5%
	　
	　
	49.9
	20.89
	8.45
	2.89
	0.88
	　
	　
	50.63
	21.7
	8.42
	2.88
	0.93

	
	Throughput loss
 Average
	　
	　
	22.16
	12.14
	6.1
	2.83
	1.23
	　
	　
	22.3
	12.24
	6.17
	2.88
	1.27


Table 6.4-7c Simulation results for case 7
	Sourcing
	Case 7
NB-IoT -> LTE
48 UEs - 3.75 kHz
	LTE 0.9 GHz
	LTE 2 GHz

	
	UE ACLR
	20
	25
	30
	35
	40
	45
	50
	20
	25
	30
	35
	40
	45
	50

	Ericsson
	Throughput loss
5%
	76.8
	50.52
	21.65
	9.28
	3.71
	1.86
	0.1
	　
	　
	　
	　
	　
	　
	　

	
	Throughput loss
 Average
	26.11
	15.86
	8.87
	4.43
	1.48
	1.48
	0.1
	　
	　
	　
	　
	　
	　
	　

	Intel
	Throughput loss
5%
	100
	80.5
	45.1
	18.1
	3.3
	0.8
	0.1
	　
	　
	　
	　
	　
	　
	　

	
	Throughput loss
 Average
	34.2
	21.1
	12.2
	7.2
	3.2
	1.3
	0.4
	　
	　
	　
	　
	　
	　
	　

	ZTE
	Throughput loss
5%
	67.26
	31.66
	9.6
	2.33
	0.4
	0.13
	0.05
	55.99
	16.88
	3.29
	0.87
	0.28
	0.09
	0.03

	
	Throughput loss
 Average
	36.6
	18.95
	8.4
	3.32
	1.21
	0.43
	0.16
	34.91
	17.84
	7.67
	2.87
	0.99
	0.33
	0.12

	Huawei
	Throughput loss
5%
	78.9
	51.6
	28.2
	11.1
	3.7
	0.9
	0.2
	79.8
	53.5
	29.7
	12.2
	4
	1
	0.2

	
	Throughput loss
 Average
	51.2
	33.8
	19.6
	9.9
	4.5
	1.8
	0.7
	51.7
	34.3
	20
	10.3
	4.7
	1.9
	0.8

	Qualcomm
	Throughput loss
5%
	　
	　
	60.59
	27.54
	10.26
	3.38
	0.99
	　
	　
	60.98
	27.3
	10.01
	3.21
	0.95

	
	Throughput loss
 Average
	　
	　
	34.25
	18.97
	9.3
	4.12
	1.7
	　
	　
	34.14
	18.91
	9.27
	4.1
	1.69


6.4.8 Case8 –Standalone uplink, LTE aggressor, NB-IoT victim

Table 6.4-8a Simulation results for case 8
	Sourcing
	Case 8
LTE -> NB-IoT
3 UEs - 60 kHz
	LTE 0.9 GHz
	LTE 2 GHz

	
	BS ACS
	40
	45
	50
	40
	45
	50

	Ericsson
	SNR loss
5%
	2.9
	1.3
	0.6
	　
	　
	　

	
	SNR loss
50%
	1
	0.6
	0.4
	　
	　
	　

	
	SNR loss
95%
	0.9
	0.6
	0.5
	　
	　
	　

	
	SNR loss
99%
	0.5
	0.3
	0.3
	　
	　
	　

	Intel
	SNR loss
5%
	2.7
	1.1
	0.8
	2.5
	1.1
	0.7

	
	SNR loss
50%
	1
	0.6
	0.5
	0.9
	0.6
	0.5

	
	SNR loss
95%
	1.1
	0.8
	0.6
	1
	0.7
	0.6

	
	SNR loss
99%
	1
	0.7
	0.6
	1
	0.7
	0.6

	ZTE
	SNR loss
5%
	0.34 
	0.13 
	0.06 
	0.20 
	0.08 
	0.05 

	
	SNR loss
50%
	0.44 
	0.23 
	0.13 
	0.40 
	0.18 
	0.12 

	
	SNR loss
95%
	0.94 
	0.56 
	0.39 
	0.89 
	0.49 
	0.33 

	
	SNR loss
99%
	0.95 
	0.57 
	0.39 
	1.00 
	0.59 
	0.42 

	Huawei
	SNR loss
5%
	0.05
	0.05
	0
	0.05
	0..05
	0.02

	
	SNR loss
50%
	0.6
	0.4
	0.2
	0.8
	0.4
	0.3

	
	SNR loss
95%
	0.7
	0.4
	0.3
	1.1
	0.6
	0.4

	
	SNR loss
99%
	0.5
	0.4
	0.3
	1
	0.5
	0.4

	Qualcomm
	SNR loss
5%
	0.81
	0.28
	0.16
	0.86
	0.34
	0.19

	
	SNR loss
50%
	0.89
	0.5
	0.31
	0.81
	0.43
	0.27

	
	SNR loss
95%
	1.02
	0.64
	0.46
	0.98
	0.61
	0/44

	
	SNR loss
99%
	0.99
	0.6
	0.44
	0.91
	0.53
	0.4


Table 6.4-8b Simulation results for case 8
	Sourcing
	Case 8
LTE -> NB-IoT
12 UEs - 15 kHz
	LTE 0.9 GHz
	LTE 2 GHz

	
	BS ACS
	40
	45
	50
	40
	45
	50

	Ericsson
	SNR loss
5%
	1.7
	0.8
	0.5
	　
	　
	　

	
	SNR loss
50%
	0.8
	0.5
	0.3
	　
	　
	　

	
	SNR loss
95%
	0.6
	0.3
	0.2
	　
	　
	　

	
	SNR loss
99%
	0.3
	0.2
	0.2
	　
	　
	　

	Intel
	SNR loss
5%
	2.6
	1
	0.7
	　
	　
	　

	
	SNR loss
50%
	0.9
	0.5
	0.4
	　
	　
	　

	
	SNR loss
95%
	0.8
	0.5
	0.4
	　
	　
	　

	
	SNR loss
99%
	0.9
	0.6
	0.5
	　
	　
	　

	ZTE
	SNR loss
5%
	0.27 
	0.10 
	0.06 
	0.25 
	0.09 
	0.05 

	
	SNR loss
50%
	0.41 
	0.20 
	0.12 
	0.38 
	0.18 
	0.11 

	
	SNR loss
95%
	0.92 
	0.51 
	0.33 
	0.86 
	0.49 
	0.34 

	
	SNR loss
99%
	1.01 
	0.56 
	0.38 
	1.09 
	0.68 
	0.50 

	Qualcomm
	SNR loss
5%
	0.73
	0.29
	0.16
	0.81
	0.34
	0.22

	
	SNR loss
50%
	0.87
	0.45
	0.29
	0.89
	0.49
	0.32

	
	SNR loss
95%
	0.99
	0.63
	0.44
	1.03
	0.63
	0.46

	
	SNR loss
99%
	0.99
	0.61
	0.45
	1
	0.63
	0.47


Table 6.4-8c Simulation results for case 8
	Sourcing　
	Case 8
LTE -> NB-IoT
48 UEs - 3.75 kHz
	LTE 0.9 GHz
	LTE 2 GHz

	
	BS ACS
	40
	45
	50
	40
	45
	50

	Intel
	SNR loss
5%
	2.6
	0.9
	0.6
	　
	　
	　

	
	SNR loss
50%
	1
	0.5
	0.4
	　
	　
	　

	
	SNR loss
95%
	0.8
	0.4
	0.4
	　
	　
	　

	
	SNR loss
99%
	0.9
	0.5
	0.4
	　
	　
	　

	ZTE
	SNR loss
5%
	0.30 
	0.11 
	0.06 
	0.23 
	0.09 
	0.05 

	
	SNR loss
50%
	0.45 
	0.22 
	0.13 
	0.38 
	0.18 
	0.11 

	
	SNR loss
95%
	0.84 
	0.47 
	0.32 
	0.82 
	0.46 
	0.31 

	
	SNR loss
99%
	0.96 
	0.60 
	0.43 
	0.93 
	0.55 
	0.38 

	Huawei
	SNR loss
5%
	0.1
	0
	0
	0.1
	0.1
	0.05

	
	SNR loss
50%
	0.8
	0.4
	0.3
	0.8
	0.5
	0.4

	
	SNR loss
95%
	1.1
	0.6
	0.3
	1
	0.6
	0.4

	
	SNR loss
99%
	1
	0.5
	0.3
	1
	0.5
	0.3

	Qualcomm
	SNR loss
5%
	0.69
	0.27
	0.13
	0.81
	0.34
	0.18

	
	SNR loss
50%
	0.81
	0.45
	0.29
	0.85
	0.46
	0.3

	
	SNR loss
95%
	0.97
	0.59
	0.42
	0.98
	0.61
	0.45

	
	SNR loss
99%
	0.88
	0.52
	0.36
	0.91
	0.55
	0.38



6.4.9 Case9 –Standalone uplink, NB-IoT aggressor, UMTS victim

Table 6.4-9a Simulation results for case 9
	Sourcing
	Case 9
NB-IoT -> UMTS
3 UEs - 60 kHz
	UMTS 0.9 GHz
	UMTS 2 GHz

	
	UE ACLR 
	20
	25
	30
	35
	40
	45
	50
	20
	25
	30
	35
	40
	45
	50

	Ericsson
	Capacity loss
	　
	　
	　
	　
	58.4
	18.8
	9.4
	　
	　
	　
	　
	　
	　
	　

	Huawei
	Capacity loss
	　
	　
	　
	　
	70.2
	32.5
	11.8
	　
	　
	　
	　
	　
	　
	　

	Qualcomm
	Capacity loss
	　
	　
	76.81
	49.95
	25.37
	11.07
	4.7
	　
	　
	　
	　
	　
	　
	　


Table 6.4-9b Simulation results for case 9
	Sourcing
	Case 9
12 UEs - 15 kHz
	UMTS 0.9 GHz
	UMTS 2 GHz

	
	UE ACLR 
	20
	25
	30
	35
	40
	45
	50
	20
	25
	30
	35
	40
	45
	50

	Qualcomm
	Capacity loss
	　
	　
	85.58
	64.14
	37.38
	17.24
	7.29
	　
	　
	　
	　
	　
	　
	　


Table 6.4-9c Simulation results for case 9
	Sourcing
	Case 9
NB-IoT -> UMTS
48 UEs - 3.75 kHz
	UMTS 0.9 GHz
	UMTS 2 GHz

	
	UE ACLR 
	20
	25
	30
	35
	40
	45
	50
	20
	25
	30
	35
	40
	45
	50

	Huawei
	Capacity loss
	　
	　
	　
	　
	73.6
	34.8
	12.6
	　
	　
	　
	　
	　
	　
	　

	Qualcomm
	Capacity loss
	　
	　
	89.18
	73
	46.02
	22.07
	9.53
	　
	　
	　
	　
	　
	　
	　


6.4.10 Case10 –Standalone uplink, UMTS aggressor, NB-IoT victim

Table 6.4-10a Simulation results for case 10
	Sourcing
	Case 10
UMTS -> NB-IoT
3 UEs - 60 kHz
	UMTS 0.9 GHz
	UMTS 2 GHz

	
	BS ACS
	40
	45
	50
	40
	45
	50

	Ericsson
	SNR loss
5%
	0.1
	0.1
	0.1
	　
	　
	　

	
	SNR loss
50%
	0.2
	0.2
	0.2
	　
	　
	　

	
	SNR loss
95%
	0.2
	0.2
	0.2
	　
	　
	　

	
	SNR loss
99%
	0.1
	0.1
	0.1
	　
	　
	　

	Huawei
	SNR loss
5%
	0.01
	0
	0
	　
	　
	　

	
	SNR loss
50%
	0.44
	0.2
	0.1
	　
	　
	　

	
	SNR loss
95%
	0.7
	0.36
	0.2
	　
	　
	　

	
	SNR loss
99%
	0.7
	0.45
	0.2
	　
	　
	　


Table 6.4-10c Simulation results for case 10
	Sourcing
	Case 10
UMTS -> NB-IoT
48 UEs - 3.75 kHz
	UMTS 0.9 GHz
	UMTS 2 GHz

	
	BS ACS
	40
	45
	50
	40
	45
	50

	Huawei
	SNR loss
5%
	0.15
	0.02
	0
	　
	　
	　

	
	SNR loss
50%
	0.46
	0.22
	0.1
	　
	　
	　

	
	SNR loss
95%
	0.7
	0.45
	0.2
	　
	　
	　

	
	SNR loss
99%
	0.7
	0.5
	0.1
	　
	　
	　


6.4.11 Case11 –Standalone uplink, NB-IoT aggressor, GSM victim

Table 6.4-11a Simulation results for case 11
	Sourcing
	Case 11
NB-IoT -> GSM
3 UEs - 60 kHz
	GSM 0.9 GHz

	
	UE ACLR 
	20
	25
	30
	35
	40
	45
	50

	Ericsson
	Outage
	3.4
	1.9
	1.2
	0.6
	0.3
	0.2
	0

	CMCC
	Outage
	0.8
	0.4
	0.1
	0
	0
	0
	0

	Huawei
	Outage
	3.2
	1.7
	1.2
	0.8
	0.3
	0.12
	0.07

	Qualcomm
	Outage
	　
	　
	0.27
	0.14
	0.08
	0.08
	0.08


Table 6.4-11b Simulation results for case 11
	Sourcing
	Case 11
NB-IoT -> GSM
12 UEs - 15 kHz
	GSM 0.9 GHz

	
	UE ACLR 
	20
	25
	30
	35
	40
	45
	50

	CMCC
	Outage
	2.3
	1.1
	0.4
	0.1
	0
	0
	0

	Qualcomm
	Outage
	　
	　
	0.65
	0.31
	0.17
	0.14
	0.14


Table 6.4-11c Simulation results for case 12
	Sourcing
	Case 11
NB-IoT -> GSM
48 UEs - 3.75 kHz
	GSM 0.9 GHz

	
	UE ACLR 
	20
	25
	30
	35
	40
	45
	50

	CMCC
	Outage
	5
	2.4
	0.7
	0.3
	0.1
	0
	0

	Huawei
	Outage
	5.8
	3
	1.6
	1.1
	0.8
	0.2
	0.08

	Qualcomm
	Outage
	　
	　
	1,31
	0.67
	0.46
	0.4
	0.4


6.4.12 Case12 –Standalone uplink, GSM aggressor, NB-IoT victim

Table 6.4-12a Simulation results for case 12
	Sourcing
	Case 12
GSM -> NB-IoT
3 UEs - 60 kHz
	GSM 0.9 GHz

	
	BS ACS
	40
	45
	50

	Ericsson
	SNR loss
5%
	1.5
	0.6
	0.3

	
	SNR loss
50%
	1.4
	0.7
	0.3

	
	SNR loss
95%
	0.9
	0.5
	0.4

	
	SNR loss
99%
	0.7
	0.4
	0.2

	Huawei
	SNR loss
5%
	5.8
	2.8
	1

	
	SNR loss
50%
	2.1
	1.3
	0.8

	
	SNR loss
95%
	1.8
	0.8
	0.5

	
	SNR loss
99%
	1.3
	0.5
	0.3

	Qualcomm
	SNR loss
5%
	0.63
	0.3
	0.2

	
	SNR loss
50%
	0.47
	0.24
	0.15

	
	SNR loss
95%
	0.4
	0.25
	0.16

	
	SNR loss
99%
	0.44
	0.29
	0.19


Table 6.4-12b Simulation results for case 12
	Sourcing
	Case 12
GSM -> NB-IoT
12 UEs - 15 kHz
	GSM 0.9 GHz

	
	BS ACS
	40
	45
	50

	Qualcomm
	SNR loss
5%
	0.58
	0.44
	0.41

	
	SNR loss
50%
	0.37
	0.17
	0.12

	
	SNR loss
95%
	0.41
	0.26
	0.17

	
	SNR loss
99%
	0.38
	0.23
	0.16


Table 6.4-12c Simulation results for case 12
	Sourcing
	Case 12
GSM -> NB-IoT
48 UEs - 3.75 kHz
	GSM 0.9 GHz

	
	BS ACS
	40
	45
	50

	Huawei
	SNR loss
5%
	5.6
	2.8
	0.9

	
	SNR loss
50%
	2.1
	1.2
	0.8

	
	SNR loss
95%
	1.8
	0.9
	0.5

	
	SNR loss
99%
	1.2
	0.6
	0.3

	Qualcomm
	SNR loss
5%
	0.35
	0.23
	0.21

	
	SNR loss
50%
	0.36
	0.18
	0.12

	
	SNR loss
95%
	0.38
	0.24
	0.15

	
	SNR loss
99%
	0.37
	0.22
	0.16


6.4.13 Intermediary Conclusion

The criteria captured in Table 1 have been used to conclude on NB-IoT standalone coexistence study with LTE, UMTS and GSM. Those criteria are those usually used for similar coexistence studies. For NB-IoT, such criteria has never been specified as this is the first time such study has been performed.

Table 1: Criteria for coexistence evaluation

	RAT
	Criteria

	LTE
	Throughput degradation less than 5% for 5%-ile and average

	UMTS
	Outage less or equal to 5%

	GSM
	Outage less or equal to 5%

	NB-IoT
	Average of SNR value loss is less or equal to 1 dB 


Based on those criteria, from companies’ outputs collected previously in 6.4.1.1 and 6.4.1.2, we could conclude on the following Table 2
Table 2: Coexistence results

	RAT
	BS / UE
	ACLR / ACS
	Value (dB)
	Impact

	GSM
	BS
	ACLR
	40
	Outage degradation [4.1-2.9]%

	
	
	ACS
	45-50
	[2.8-0.4] dB loss

	
	UE
	ACLR
	20
	Outage degradation [3.4-0.8]%

	
	
	ACS
	30-40
	[2-0] dB loss

	UMTS
	BS
	ACLR(*)
	40-45
	Outage degradation [3.27-0.34]%

	
	
	ACS
	40
	[0.7-0] dB loss

	
	UE
	ACLR(*)
	>50
	N.A.

	
	
	ACS
	20-40
	[1.4-0] dB loss

	LTE
	BS
	ACLR(*)
	40-55
	Outage degradation [6.7-0.38]% (ACLR=50)

	
	
	ACS
	40-50
	[1.3-0.1] dB loss (ACS=45)

	
	UE
	ACLR(*)
	35-45
	Outage degradation [11.3-2.2]% (ACLR=40)

	
	
	ACS
	35-40
	[1.51-0] dB loss (ACS=35)


(*)The ACLR value mentioned above corresponds to ACLR_3 or ACLR_4, not ACLR_1. Refer to 6.3 for more detailed explanations
6.4.14 UEM masks

For the Base Station, as agreed in WF R4-161289, the UEM mask is based on MSR table 6.6.2.2-2 with Foffset,RAT=200 kHz. An equivalent ACLR from this mask would have 48-50 dB value.

For the UE, several UEM masks are under investigation, but achievable power ration has been evaluated in following Table 3:

Table 3: Achievable power ration for UE candidate masks

	Protection over the 200kHz channel with edge to edge frequency offset
	100kHz
(with GSM)
	500kHz
(with LTE)
	580kHz
(with UMTS)

	(reference) GSM
	36dB
	60dB
	60dB

	LTE like [1]
	18dB
	55dB
	55dB

	GSM like [2]
	26dB
	50dB
	50dB


6.4.15 Conclusion 
By comparing the values from the coexistence studies with the achievable power ratio for the considered masks for BS and UE (Table 4), we can conclude on the following: 
NB-IoT can co-exist with LTE, UMTS and GSM.
Table 4: Coexistence results vs achievable power ratio for each candidate mask
	 
	Achievable power ratio (dB)
	GSM

ACRL to coexist
	UMTS

ACRL(*) to coexist
	LTE

ACRL(*) to coexist

	Base Station ACLR
	48-50
	40
	40-45 (*)
	40-55 (*)

	UE 
ACLR candidate 1
	GSM:36
	20
	
	

	
	UMTS: 60
	
	>50 (*)
	

	
	LTE: 60
	
	
	35-45 (*)

	UE 
ACLR candidate 2
	GSM:18
	20
	
	

	
	UMTS: 55
	
	>50 (*)
	

	
	LTE: 55
	
	
	35-45 (*)

	UE 
ACLR candidate 3
	GSM:26
	20
	
	

	
	UMTS: 50
	
	>50 (*)
	

	
	LTE: 50
	
	
	35-45 (*)


(*)The ACLR value mentioned above corresponds to ACLR_3 or ACLR_4, not ACLR_1. Refer to 6.3 for more detailed explanations
<End of text proposal for TR of NB-IoT>  
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