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1.
Introduction

The revised WID on Additional enhancements for NB-IoT was approved at TSG RAN #83 [1]. One of the objectives of this WI is to study coexistence between R15 NR and R13/R14/R15 NB-IoT.
The system level simulation results for uplink (UL) coexistence studies between R15 NR and R13/R14/R15 NB-IoT standalone operation are provided in [2] using the system level simulation methodology and assumptions recorded in TR 36.802 [3] for coexistence study between NB-IoT standalone operation and legacy LTE/UMTS/GSM systems. This contribution provides our system level simulation results for UL coexistence studies between R15 NR and R13/R14/R15 NB-IoT standalone operation with the NR channel model in TR 38.901 [4].

2.
Discussion

The system level simulation methodology and assumptions in TR 36.802 for coexistence study between NB-IoT standalone operation and legacy LTE/UMTS/GSM systems are used here, except that the NR channel model in TR 38.901 is used instead of the legacy LTE/UMTS/GSM channel model. Note that 70dB MCL is also applied to the NR channel model as explained in [5]. Only 2GHz carrier frequency is simulated here as the use of BS antenna array in 900MHz has limitation considering the required antenna array size with the longer wavelength. A (4x8) antenna array is assumed here for the NR BS, while legacy antenna is assumed for the UE as well as the LTE and NB-IoT BS. 10MHz channel bandwidth are used for both LTE and NR here, and 15kHz SCS is used for NR as it has a higher spectrum utilization than 30kHz SCS for 10MHz channel bandwidth. The number of active users in both victim and interfering systems is 3. Note that the NB-IoT UE UL power control parameter PLx-ile is bandwidth scaled targeting 15 dB uplink SNR at the serving BS, and the NB-IoT UE ACLR of 37dBc is bandwidth scaled by the factor 10*log10(9e6 or 9.36e6/3/180e3) to account for the asymmetrical transmission bandwidth. The LTE or NR BS ACS is 45dBc. Consequently, the overall ACIR is dominate by the NB-IoT UE ACLR.
The CDFs of the LTE and NB-IoT UE transmit power and the UL SINR of victim LTE UE are shown in Figure 2.1 below.
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Figure 2.1: For LTE victim UE
The CDFs of the NR and NB-IoT UE transmit power and the UL SINR of victim NR UE are shown in Figure 2.2 below.
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Figure 2.2: For NR victim UE
The average and 5%-tile UL throughput loss of the victim UE for the simulated cases are summarized in Table 2.1 below. It can be seen that the average and 5%-tile UL throughput loss of the victim NR UE are higher than those of the victim LTE UE. This can be explained by the fact that the NB-IoT UE ACLR of 37dBc is bandwidth scaled by a larger factor the factor 10*log10 (9.36e6/3/180e3) instead of 10*log10(9e6/3/180e3) to account for the higher spectrum utilization of the NR BS compared to that of the LTE BS. However, the average and 5%-tile UL throughput loss of the victim NR UE are still lower than the 5% threshold for acceptable throughput degradation.
Table 2.1: Average and 5%-tile DL throughput loss of the victim UE
	Victim UE
	LTE
	NR

	Average throughput loss (with 70dB MCL)
	1.70%
	2.86%

	5%-tile throughput loss (with 70dB MCL)
	0.41%
	1.30%


3.
Conclusion

This contribution has provided our system level simulation results for UL coexistence studies between R15 NR and R13/R14/R15 NB-IoT standalone operation using the system level simulation methodology and assumptions in TR 36.802 and the NR channel model in TR 38.901.
The simulation results have shown that the average and 5%-tile UL throughput loss of the victim NR UE are higher than those of the victim LTE UE, because of the higher spectrum utilization of the NR BS compared to that of the LTE BS. However, the average and 5%-tile UL throughput loss of the victim NR UE are still lower than the 5% threshold for acceptable throughput degradation.
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