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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK73][bookmark: OLE_LINK74][bookmark: OLE_LINK20][bookmark: OLE_LINK21]New SI on NB-IoT RF requirement for coexistence with CDMA (RP-161187) was approved in RAN#72 meeting. The objectives are listed as below [1].
· Identify operating bands for interference evaluation on NB-IoT coexistence with CDMA, such as bands around 800M (B5, B26 etc.)
· For the NB-IoT stand-alone operation mode, evaluate coexistence requirement between NB-IoT and CDMA, and further evaluate whether R13 NB-IoT RF requirements could be reused or not.
· Identify necessary additional RF requirements to ensure NB-IoT for co-existence with CDMA.
In this contribution, we propose preliminary UL simulation results for NB-IoT co-existence with CDMA. 

2 Discussion
2.1 Simulation cases
Simulation cases for stand-alone uplink are listed in Table 1 and highlighted by yellow.
Table 1 Simulation cases
	Cases
	Operation mode
	Aggressor
	Victim
	Direction

	1
	Stand-alone
	NB-IoT
	CDMA1x
	Downlink

	2
	Stand-alone
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]CDMA1x
	NB-IoT
	Downlink

	3
	Stand-alone
	NB-IoT
	CDMA1x
	Uplink

	4
	Stand-alone
	CDMA1x
	NB-IoT
	Uplink



2.2 Simulation results
2.2.1 Case 3: NB-IoT aggressor, CDMA1x victim
For NB-IoT single-tone transmission, the results of CDMA capacity loss are given in Figure 1 and summarized in Table 2. 

Figure 1 CDMA uplink capacity loss, 900MHz
Table 2 Summary of CDMA uplink capacity loss, 900MHz
	UE ACLR (dB)
	20
	25
	30
	35
	40
	45
	50

	Capacity loss (%), 900MHz
	93.2
	61.1
	27.3
	9.2
	5.0
	2.4
	0.6



For NB-IoT multi-tone transmission, the results of CDMA capacity loss are given in Figure 2 and summarized in Table 3.

Figure 2 CDMA uplink capacity loss, 900MHz
Table 3 Summary of CDMA uplink capacity loss, 900MHz
	UE ACLR (dB)
	20
	25
	30
	35
	40
	45
	50

	capacity loss (%), 900MHz
	85.6
	52.9
	22.2
	8.5
	3.2
	1.9
	0.9



2.2.2 [bookmark: _GoBack]Case 4: LTE aggressor, NB-IoT victim
For NB-IoT single-tone transmission, the result of NB-IoT SINR distribution is given in Figure 3 and Table 4.
 
Figure 3 NB-IoT uplink geometry, 900MHz,Single-tone
Table 4 Summary of NB-IoT performance, 900MHz,Single-tone
	BS ACS (dB)
	40
	45
	50

	SNR loss
5%
	0.5
	0.15
	0.05

	SNR loss
50%
	2.17
	0.79
	0.27

	SNR loss
95%
	2.3
	0.97
	0.36

	SNR loss
99%
	2.1
	0.97
	0.67



For NB-IoT multi-tone transmission, the result of NB-IoT SINR distribution is given in Figure 4 and Table 5.
 
Figure 4 NB-IoT uplink geometry, 900MHz,Multi-tone
Table 5 Summary of NB-IoT performance, 900MHz,Multi-tone
	BS ACS (dB)
	40
	45
	50

	SNR loss
5%
	0.03
	0.01
	0.01

	SNR loss
50%
	0.18
	0.06
	0.03

	SNR loss
95%
	0.13
	0.04
	0.01

	SNR loss
99%
	0.22
	0.07
	0.02



3 [bookmark: _Ref129681832]Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution we presented uplink coexistence simulation results between NB-IoT and CDMA system. 
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NB-IoT uplink SINR distribution,900MHz,Single-tone
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CDF



NB-IoT uplink SINR distribution,900MHz,Multi-tone
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CDF



CDMA capacity loss,uplink,single-tone
Single-tone	20	25	30	35	40	45	50	55	60	93.169483742979409	61.07923477344729	27.291050451938691	9.2029766568691027	5.0240343078309353	2.4267336984550676	0.63575461804741984	9.3034889851414532E-2	6.9776167388564764E-2	ACLR(dB)

capacity loss(%)


CDMA capacity loss,uplink,Multi-tone
Multi-tone	20	25	30	35	40	45	50	55	60	85.574076090959608	52.858700072331125	22.246454449483132	8.5059957224692297	3.1936427817367607	1.9161865570308321	0.89577644562687564	0.54525619297808514	0.35831235422831076	ACLR(dB)

capacity loss(%)




