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1. Introduction
This document evaluates the impact of NB-IoT system to LTE system in DL direction when NB-IoT is deployed adjacent to LTE system in 900MHz frequency band.  The uncoordinated scenario as the worst case is simulated, where BS of NB-IoT is deployed at the cell edge of LTE system. Moreover, the NB-IoT system performance degradation is evaluated as well accounting for the interference from LTE system.
2. Coexistence Simulation Results
As discussed in [1], the impact of aggressor system on victim system is generally evaluated as the victim system performance losses versus ACIR (Adjacent Channel Interference Ratio) and the agreed ACIR modelling method in [2] is applied for NB-IoT coexistence study. 
For the scenario of NB-IoT as aggressor and LTE as victim in DL defined as case 1 in Table 3.1 of [1], the ACIR is determined by ACLR (Adjacent Channel Leakage Power Ratio) of NB-IoT BS and ACS (Adjacent Channel Selectivity) of LTE UE.  For ACS of LTE UE, the value of ACS is agreed to be 33 dB in [2]. While for ACLR of NB-IoT BS, several values of ACLR with certain step could be assumed. In this study, ACLR is assumed to be 40, 45 and 50 dB. In order to calculate ACIR for the considered coexistence scenario, ACLR is firstly converted from narrow band of 180KHz to wideband of 9MHz and then be combined with ACS of  LTE UE.   
For clarity, the ACLR and ACS values are listed again in Table 1. More detained simulation assumptions are given in Table 3.2 in [1].  
	ACS of 
LTE UE [dB]
	ACLR of 
NB-IoT BS [dB]

	33
	40

	
	45

	
	50


Table 1.  ACS and ACLR values for case 1: NB-IoT as aggressor and LTE as victim DL
In Figure 1, the LTE system performance losses in term of average throughput losses and 5%-tile throughput losses versus ACLRs are depicted. 
[image: image1.jpg]Throughput Losses [%]

18

NB-loT Aggressor and LTE Victim DL: Uncoordinated

14

12

10

Average
Cell edge

4

42

43

Il L il
44 45 46
ACLR of NB-loT BS [dB]

47

48

49 50




Figure 1: LTE system performance degradation due to interference from NB-IoT system
For the scenario of LTE as aggressor and NB-IoT as victim in DL defined as case 2 in Table 3.1 of [1], the ACIR is determined by ACLR of LTE BS and ACS of NB-IoT UE.  For ACLR of LTE BS, the value of ACLR is agreed to be 45 dB in [2]. While for ACS of NB-IoT UE, several values of ACS with certain step are assumed. In this study, ACS is assumed to be 30, 35 and 40 dB. Moreover, given the converted ACLR from wideband to narrow band is even larger, the ACIR for the considered coexistence scenario will be dominated by ACS of NB-IoT UE.     

For clarity, the above discussed ACLR and ACS values are listed again in Table 2. More detained simulation assumptions are given in Table 3.2 in [1].  
	ACLR of 

LTE BS [dB]
	ACS of 

NB-IoT UE [dB]

	45
	30

	
	35

	
	40


Table 2.  ACS and ACLR values for case 2: LTE as aggressor and NB-IoT as victim DL

Coexistence simulation results for scenario of LTE as aggressor and NB IoT as victim in DL are illustrated in Figure 2 and Figure 3 for two candidate subcarrier spacing of 3.75KHz and of 5KHz, respectively. Interestingly, the results in terms of both SINR and SINR changes of NB-IoT due to interference from LTE system as shown below for different subcarrier spacing are similar. The reason behind is that for coexistence study, full buffer traffic model is typically assumed. Thus, subcarrier spacing does not have server impact on SINR calculation, especially for interference limited scenarios. 
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Figure 2: NB-IoT system performance degradation due to interference from LTE system
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Figure 3: NB-IoT system performance degradation due to interference from LTE system
3. Conclusions
The coexistence simulation results for NB IoT with LTE in DL at 900MHz frequency band are discussed. The results indicate that the impact from NB-IoT to LTE system is small in terms of throughput losses. Even for cell edge UEs, the throughput loss is around 5% at ACLR of 50dB. Regarding the impact of LTE to NB-IoT, some losses are observed in very low SINR region from -20 dB to -5 dB. However, for middle and high SINR regions, the losses become insignificant.     
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