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1. Introduction
In the RAN4#77 meeting, the way forward on coexistence simulation assumptions [1] was agreed to conduct coexistence study between NB-IOT and legacy system . In this contribution, uplink coexistence simulation results of standalone scenario are provided for initial analysis.
2. Simulation assumptions
The simulation assumptions are referred to the way forward in [1] and simulation cases are listed in Table 1.
In this contribution, multiple tone and single tone are both considered in this coexistence simulation.
Table 1 Simulation cases [2]
	Cases
	Aggressor
	Victim

	1
	NB-IOT
	LTE

	2
	LTE
	NB-IOT


3. Simulation results
Case 1. Aggressor: NB_IOT, Victim: LTE
Table2. Summary of throughput loss of LTE （Multiple tone: 60KHz per UE）
	UE ACLR
	20
	25
	30
	35
	40
	45
	50

	Average throughput loss (%), 2GHz
	19.82
	10.54
	5.27
	2.57
	1.30
	0.74
	0.53

	Cell edge throughput loss (%), 2GHz
	71.17
	38.37
	15.22
	4.08
	0.98
	0.12
	0.06

	Average throughput loss (%), 900MHz
	18.18
	9.73
	4.81
	2.27
	1.13
	0.64
	0.46

	Cell edge throughput loss (%), 900MHz
	71.06
	37.57
	19.73
	8.18
	3.12
	0.57
	0.27


Table3. Summary of throughput loss of LTE （Single tone: 15KHz per UE）
	UE ACLR
	20
	25
	30
	35
	40
	45
	50

	Average throughput loss (%), 2GHz
	28.72
	15.37
	7.47
	3.41
	1.59
	0.86
	0.60

	Cell edge throughput loss (%), 2GHz
	84.45
	46.31
	16.85
	6.13
	2.60
	0.96
	0.51

	Average throughput loss (%), 900MHz
	24.73
	12.77
	6.07
	2.80
	1.34
	0.75
	0.53

	Cell edge throughput loss (%), 900MHz
	79.04
	47.46
	21.85
	7.51
	2.43
	0.34
	0.14


Table4. Summary of throughput loss of LTE （Single tone: 3.75KHz per UE）
	UE ACLR
	20
	25
	30
	35
	40
	45
	50

	Average throughput loss (%), 2GHz
	36.45
	19.12
	8.61
	3.52
	1.46
	0.73
	0.49

	Cell edge throughput loss (%), 2GHz
	66.40
	27.88
	6.90
	1.26
	0.40
	0.19
	0.13

	Average throughput loss (%), 900MHz
	35.05
	18.04
	8.03
	3.27
	1.36
	0.68
	0.45

	Cell edge throughput loss (%), 900MHz
	75.10
	35.37
	9.46
	1.53
	0.36
	0.17
	0.11


Based on the simulation results in Table 2/3/4, if the ACLR of NB-IOT UE is greater than 40dBc, the performance degradation of victim LTE can be negligible.. The difference of throughput loss is quite minor when ACLR is greater than 40dBc, which means the ACLR requirement can be applied to both 2GHz and 900MHz. 
Observation 1: When the ACLR of NB-IOT UE is greater than 40dBc, the performance degradation of victim LTE can be negligible.
Case 2 Aggressor: LTE, Victim: NB_IOT 
Multiple tone: 129 for 3 UEs / 60 kHz
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Figure 1. NB_IOT SINR –LTE aggressor- 2GH-UE ACLR=30
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Figure 2. NB_IOT SINR –LTE aggressor- 2GH-UE ACLR=43dB
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Figure 3. NB_IOT SINR –LTE aggressor- 900MHz-UE ACLR=30dB
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Figure 4. NB_IOT SINR –LTE aggressor- 900MHz-UE ACLR=43dB
Single tone: 135 for 12 UEs / 15 kHz
[image: image5.emf]-6 -4 -2 0 2 4 6 8 10 12 14

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SINR[dB]

CDF

LTE UL interfering NB-IOT UL[UE ACLR=30dB]

 

 

No interference

BS ACS=40

BS ACS=45

BS ACS=50


Figure 5. NB_IOT SINR –LTE aggressor- 2GH-UE ACLR=30
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 Figure 6. NB_IOT SINR –LTE aggressor- 2GH-UE ACLR=43
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Figure 7. NB_IOT SINR –LTE aggressor- 900MHz-UE ACLR=30
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Figure 8. NB_IOT SINR –LTE aggressor- 900MHz-UE ACLR=43

Single tone: 141 for 48 UEs / 3.75KHz
[image: image9.emf]-10 -5 0 5 10 15 20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SINR[dB]

CDF

LTE UL interfering NB-IOT UL[UE ACLR=30dB]

 

 

No interference

BS ACS=40

BS ACS=45

BS ACS=50


Figure 9. NB_IOT SINR –LTE aggressor- 2GH-UE ACLR=30
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Figure 10. NB_IOT SINR –LTE aggressor- 2GH-UE ACLR=43
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Figure 11. NB_IOT SINR –LTE aggressor- 900MHz-UE ACLR=30
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Figure 12. NB_IOT SINR –LTE aggressor-900MHz-UE ACLR=43
Base on the curves in Figure 1-12, it’s obvious that LTE UL may have quite minor impacts on the NB-IOT UL no matter which BS ACS is implemented. 

Observation 2: When the ACS of NB-IOT BS is greater than 40dBc, the LTE UL has quite minor impacts on the performance of NB-IOT UL. 

4. Conclusions
In this proposal, the uplink coexistence simulation results for standalone scenarios are provided for initial analysis and observations can be made as following:
Observation 1: When the ACLR of NB-IOT UE is greater than 40dBc, the performance degradation of victim LTE can be negligible.
Observation 2: When the ACS of NB-IOT BS is greater than 40dBc, the LTE UL has quite minor impacts on the performance of NB-IOT UL.
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