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Summary

This contribution provides simulation results of coexistence studies between NB-IoT DL and LTE DL, standalone case.
1
Introduction
Coexistence simulation cases, methodology, and assumptions were endorsed in the last meeting [1,2,3]. This contribution provides simulation results of coexistence studies between NB-IoT DL and LTE DL in standalone mode.
Way forward on how to apply ACLR and ACS on coexistence study for standalone case was endorsed and captured in [4]. The assumption of NB-IoT ACLR being flat across the whole LTE 10MHz bandwidth is very pessimistic and unrealistic. Some discussions on this issue were conducted via emails before this meeting, but it seems there is no agreeable and more realistic ACLR model yet. Further discussion on this issue is provided in another contribution [5].
2
Simulation results of standalone case DL
This contribution provides simulation results of coexistence studies between NB-IoT DL and LTE DL in standalone mode, and for both 900MHz and 2GHz. 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
The DL simulation results show that when NB-IoT UE ACS is of 30dB the NB-IoT DL SINR degradation is small (average SINR loss of 0.5dB).
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Figure 2.1-1: SINR of NB-IoT DL interfered by LTE DL at various IoT UE ACS values, standalone case, 900MHz

Table 2.1-1: SINR loss of NB-IoT DL interfered by LTE DL at various IoT UE ACS values, standalone case, 900MHz

	Case 2
LTE -> NB-IoT
	LTE 0.9 GHz

	UE ACS
	20
	25
	30
	35
	40

	SNR loss
5%
	5.9
	2.4
	1.2
	0.5
	0.2

	SNR loss
50%
	1.6
	0.9
	0.5
	0.3
	0.1

	SNR loss
95%
	1
	0.5
	0.3
	0.1
	0.06

	SNR loss
99%
	0.6
	0.3
	0.1
	0.1
	0.02


Figure 2.1-2 provides the LTE DL performance results, which is based on the very pessimistic and unrealistic NB-IoT ACLR assumption. The NB-IoT ACLR is flat across the whole LTE 10MHz, which means ACLR1=ACLR2=ACLR3=…=ACLR55=ACLR56=ACLR. When NB-IoT BS ACLR1=ACLR2=ACLR3=…=ACLR55=ACLR56=50dB, LTE DL average throughput loss is 1.5% and cell edge throughput loss is 6.7%.
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Figure 2.1.2: LTE DL throughput loss interfered by NB-IoT DL at various IoT BS ACLR values, standalone case, 900MHz (ACLR1=ACLR2=ACLR3=…=ACLR55=ACLR56)
2.2 
2 GHz

The DL simulation results show that when NB-IoT UE ACS is of 30dB the NB-IoT DL SINR degradation is small (average SINR loss of 0.4dB).
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Figure 2.2-1: SINR of NB-IoT DL interfered by LTE DL at various IoT UE ACS values, standalone case, 2GHz

Table 2.1-1: SINR loss of NB-IoT DL interfered by LTE DL at various IoT UE ACS values, standalone case, 2GHz

	Case 2
LTE -> NB-IoT
	LTE 2 GHz

	UE ACS
	20
	25
	30
	35
	40

	SNR loss
5%
	4.9
	2.2
	0.9
	0.4
	0.2

	SNR loss
50%
	1.5
	0.9
	0.4
	0.2
	0.1

	SNR loss
95%
	1
	0.6
	0.3
	0.1
	0.05

	SNR loss
99%
	0.6
	0.3
	0.1
	0.1
	0.03


Figure 2.2-2 provides the LTE DL performance results, which is based on the very pessimistic and unrealistic NB-IoT ACLR assumption. The NB-IoT ACLR is flat across the whole LTE 10MHz, which means ACLR1=ACLR2=ACLR3=…=ACLR55=ACLR56=ACLR. When NB-IoT BS ACLR1=ACLR2=ACLR3=…=ACLR55=ACLR56=50dB, LTE DL average throughput loss is 1.5% and cell edge throughput loss is 6.4%.
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Figure 2.2-2: LTE DL throughput loss interfered by NB-IoT DL at various IoT BS ACLR values, standalone case, 2GHz (ACLR1=ACLR2=ACLR3=…=ACLR55=ACLR56)
3
Conclusion

This contribution provides coexistence studies between NB-IoT DL and legacy LTE DL, in standalone case. The simulations of LTE DL performance degradation were based on the very pessimistic and unrealistic assumption of NB-IoT BS ACLR (ACLR1=ACLR2=ACLR3=…=ACLR55=ACLR56). The simulation results of in-band and guard-band cases in [6,7] show that the NB-IoT attenuation at the second adjacent channel is much larger than that at the first adjacent channel. The attenuation at the third adjacent channel and beyond is even larger.
Recommendation: RAN4 should come up with a more realistic NB-IoT BS ACLR model (e.g. steps like ACLR model. ACLR1>ACLR2>ACLR3…) for the study of NB-IoT BS interfering LTE DL.
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