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Summary

This contribution provides simulation results of coexistence studies between NB-IoT and LTE, guard-band case.
1
Introduction
Coexistence simulation cases, methodology, and assumptions were endorsed in the last meeting [1,2,3]. Way forward on power leakage modelling for in-band and guard-band was endorsed and captured in [4]. Interference between NB-IoT (3.75kHz subcarrier spacing) UL and LTE UL is modelled for guard-band case. In this study, baseband simulations are run to find out the interference leaked from NB-IoT UL (on subcarrier level) to LTE UL (on RB level), as well as from LTE UL (on RB level) to NB-NoT UL (on subcarrier level). No filter is assumed in this study.

For NB-IoT DL, NB-IoT UL multi-tone, and NB-IoT UL single-tone with subcarrier spacing of 15kHz, it is assumed they are orthogonal to legacy LTE. Such that there is no interference between NB-IoT (15kHz) and legacy LTE. This contribution only focuses on NB-IoT UL single-tone with subcarrier spacing of 3.75kHz.
2
Simulation results of guard-band case UL single-tone (3.75kHz)
This contribution provides simulation results of coexistence studies between NB-IoT and LTE, guard-band case. From the following results of 900Mz and 2GHz, we can see that the results of 900MHz are quite similar to the results of 2GHz.
2.1 
900 MHz
This sub-section provides simulation results of 900MHz. The NB-IoT UL and LTE UL TX power curves are included just for calibration purpose. From the LTE UL throughput loss results we can see that the interference from NB-IoT to the first adjacent PRB is severe and the impact on the second adjacent PRB is much less. The interference to the third PRB and beyond is negligible.

The simulation of NB-IoT UL interfered by LTE UL is still ongoing at the time of writing of this contribution.

[not available yet]

Figure 2.1-1: SINR of NB-IoT UL interfered by LTE UL, guard-band case, 900MHz
Table 2.1-1: LTE UL throughput loss interfered by NB-IoT UL, guard-band case, 900MHz
	NB-IoT -> LTE
	LTE 0.9 GHz

	guard-band
	1st adj PRB
	2nd adj PRB
	3rd adj PRB
	other PRB
	1st adj user (16 PRB)
	all 50 PRB

	Throughput loss
5%
	64.2
	6.1
	0.1
	0
	4.4
	1.4

	Throughput loss
 Average
	14.4
	1.2
	0
	0
	1
	0.3
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Figure 2.1-2: UL TX power after power control, guard-band case, 900MHz
2.2 
2 GHz
This sub-section provides simulation results of 2GH. The NB-IoT and LTE UL TX power curves are included just for calibration purpose. From the LTE UL throughput loss results we can see that the interference from NB-IoT to the first adjacent PRB is severe and the impact on the second adjacent PRB is much less. The interference to the third PRB and beyond is negligible.

The simulation of NB-IoT UL interfered by LTE UL is still ongoing at the time of writing of this contribution.

 [still ongoing]

Figure 2.2-1: SINR of NB-IoT UL interfered by LTE UL, guard-band case, 2GHz
Table 2.2-1: LTE UL throughput loss interfered by NB-IoT UL, guard-band case, 2GHz
	NB-IoT -> LTE
	LTE 2 GHz

	guard-band
	1st adj PRB
	2nd adj PRB
	3rd adj PRB
	other PRB
	1st adj user (16 PRB)
	all 50 PRB

	Throughput loss
5%
	65.6
	3.8
	0
	0
	4.3
	1.4

	Throughput loss
 Average
	15.5
	1.4
	0
	0
	1.1
	0.3
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Figure 2.2-2: UL TX power after power control, guard-band case, 2GHz

3
Conclusion

This contribution provides coexistence studies between NB-IoT and legacy LTE, guard-band case. The LTE UL performance results show that the interference from NB-IoT to the first adjacent PRB is severe and the impact on the second adjacent PRB is much less. The interference to the third PRB and beyond is negligible.

The simulation of NB-IoT UL interfered by LTE UL is still ongoing at the time of writing of this contribution.
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