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1. Introduction
In the RAN4#78meeting, the way forward on simulation for in-band and guard band scenario[1] was agreed to conduct coexistence study between NB-IOT and LTE. In this contribution, some updated coexistence simulation results for guard-band scenarios are provided for initial analysis according to power leakage level listed in our companion contribution [2].
2. Simulation assumptions
The simulation assumptions are referred to the way forward in [3] and simulation cases are listed in Table 1. For the uplink power for NB-IOT UE, the specific parameters are also aligned with the agreeable value during the email discussion before the Budapest adhoc meeting. 

. 
Table 1 Coexistence cases 
	Cases
	Scenario
	Aggressor
	Victim

	1
	Guard-band
	NB-IOT DL
	LTE DL

	2
	Guard-band
	LTE DL
	NB-IOT DL

	3
	Guard-band
	NB-IOT UL
	LTE UL

	4
	Guard-band
	LTE UL
	NB-IOT UL


3. Simulation results
Downlink:
As subcarrier spacing 15KHz is adopted for NB-IOT downlink, therefore orthogonality with LTE is still kept. NB-IOT PRB will behave just like any other LTE PRBs which will not generate any interference to adjacent PRBs. In other words, there’s no need to conduct the simulation for coexistence case 1,2 in Table 1.   
Uplink:
Case 3 Aggressor: NB-IOT UL, Victim: LTE UL (guard-band scenario)

For the NB-IoT interfering LTE in guard band scenario, the impacts is the same as NB-IoT interfering LTE in in-band scenario. Therefore, we can reuse the simulation results and observations in our companion contribution [4].  
Case 4 Aggressor: LTE UL, Victim: NB-IoT UL (guard-band scenario)
Multiple tone:  129 for 3 UEs / 60 kHz per UE

According to power leakage from LTE to each tone of NB-IoT in the Table 7 [1], the performance degradation of NB-IoT system is shown in Figure 1 and Figure 2. 
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Fiure 1. NB-IOT SINR – LTE aggressor -2GHz
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Fiure 2. NB-IOT SINR – LTE aggressor -900MHz
Single tone:  135 for 12 UEs / 15 kHz per UE

According to power leakage from LTE to each tone of NB-IoT in the Table 8 [1], the performance degradation of NB-IoT system is shown in Figure 3 and Figure 4. 
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Fiure 3.. NB-IOT SINR – LTE aggressor -2GHz
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Fiure 4. NB-IOT SINR – LTE aggressor- 900MHz
Single tone:  141 for 48UEs / 3.75 kHz per UE

According to power leakage from LTE to each tone of NB-IoT in the Table 9 [1], the performance degradation of NB-IoT system is shown in Figure 5 and Figure 6. 
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Fiure 5. NB-IOT SINR – LTE aggressor -2GHz
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Fiure 6. NB-IOT SINR – LTE aggressor-900MHz
Based on the simulation results in Figure 1/2/3/4/5/6, we can find that performance degradation of NB-IoT is quite minor. Therefore it can concluded that LTE system has quite limited impacts on the NB-IoT system in guard band scenario. 
Observation 1: LTE system has quite limited impacts on the NB-IoT system in guard band scenario. 
4. Conclusions
In this proposal, the updated coexistence simulation results for NB-IOT guard band scenarios are provided for further analysis. The observations can be made as following:

Observation 1: LTE system has quite limited impacts on the NB-IoT system in guard band scenario. 
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