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1.	Introduction
The WI proposal on Further NB-IoT enhancements was agreed in RAN#73 [1]. One of the objectives of the WI is to specify necessary support (appropriate eNB classes) for NB-IoT to be used in microcell, picocell, and femtocell deployments. A way forward on new BS classes for NB-IoT was approved in RAN4#82bis [2], where the list of required coexistence simulations and corresponding assumptions were provided.
This contribution provides the simulation results for NB-IoT standalone operation in microcell deployment using the agreed assumptions, and proposes a way forward to specify the reference sensitivity requirement for microcell NB-IoT BS in the RAN4 specifications.

2.	Discussion
[bookmark: _Toc336211415]It was approved in [2] that coexistence simulations for standalone NB-IoT vs standalone NB-IoT are required to set BS RF requirements. The simulation results for NB-IoT standalone operation in microcell deployment are provided below, using the simulation assumptions for medium-range BS in TR 37.809 [3] and NB-IoT in TR 36.802 [4]. Here the medium range E-UTRA BS noise figure of 10 dB is assumed for the microcell NB-IoT BS. The microcell NB-IoT BS ACS is assumed to be 45 dB (i.e. the same as wide area NB-IoT BS). And the UL power control is as specified in TR 36.942 [5] section 5.1.1.6 (set 1) by bandwidth scale, target SNR at BS is 15 dB. Thus the CLx-ile for microcell NB-IoT UE is set to 130 [=112+10log10(16*180e3/15*e3)-5] for 15 kHz sub-carrier spacing. The carrier frequency is 2 GHz.
The simulation results for microcell victim and aggressor (Micro Vs Micro) case are shown in Figure 1 below.
[image: ][image: ]
	(a)	(b) 
Figure 1: Microcell victim and aggressor (Micro Vs Micro) case
The simulation results for microcell victim and macrocell aggressor (Micro Vs Macro) case are shown in Figures 2 and 3 below, while the simulation results for macrocell victim and microcell aggressor (Macro Vs Micro) case are shown in Figures 4 and 5 below. Here the wide area NB-IoT BS noise figure of 5 dB is assumed, and the CLx-ile for macrocell NB-IoT UE is set to 135 [=112+10log10(16*180e3/15*e3)] for 15 kHz sub-carrier spacing.
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Figure 2: Microcell victim and 500 m ISD macrocell aggressor (Micro Vs 500 Macro) case
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Figure 3: Microcell victim and 1732 m ISD macrocell aggressor (Micro Vs 1732 Macro) case
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Figure 4: 500 m ISD macrocell victim and microcell aggressor (500 Macro Vs Micro) case
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Figure 5: 1732 m ISD macrocell victim and microcell aggressor (1732 Macro Vs Micro) case
It can be seen from Figures 2 to 5 that the microcell UE transmit much lower (~15 dB for 500 m and ~40 dB for 1732 m) power than the macrocell UE due to the much lower path loss between the UE and microcell BS. Hence significant UE power saving can be achieved with microcell NB-IoT deployment comparing to macrocell deployment.
The UL SINR loss of victim UE in the above three cases are summarized in Table 1 below. It can be seen from Table 1 that adopting the medium range E-UTRA BS noise figure of 10 dB (i.e. a receiver desensitization of 5 dB comparing to the wide area NB-IoT BS) for microcell NB-IoT BS would lead to reasonable UL SINR loss of victim UE. To reduce the UL SINR impact from the aggressor UE, further receiver desensitization of the NB-IoT BS can be considered, but then the negative impact on the UL coverage should also be considered with the reduced BS receiver sensitivity. Considering the pros and cons, it is proposed (as a trade-off) to adopt the noise figure of 10 dB (i.e. a receiver desensitization of 5 dB comparing to the wide area NB-IoT BS) for microcell NB-IoT BS, and specifying the corresponding reference sensitivity requirement of medium range NB-IoT BS with 5 dB relaxation comparing to the wide area NB-IoT BS.
Table 1: Summary of UL SINR loss of victim UE
	Case
	Micro Vs Micro
	Micro Vs 500 Macro
	Micro Vs 1732 Macro 
	500 Macro Vs Micro
	1732 Macro Vs Micro

	SINR loss average (dB)
	1.65
	2.00
	1.31
	0.09
	0.11

	SINR loss 5% (dB)
	0.19
	1.37
	4.15
	0.02
	0.02

	SINR loss 50% (dB)
	1.17
	1.91
	1.69
	0.05
	0.07

	SINR loss 95% (dB)
	1.69
	2.13
	1.31
	0.14
	0.16

	SINR loss 99% (dB)
	2.44
	2.17
	1.01
	0.20
	0.23



3.	Conclusion and proposal
This contribution has provided simulation results for NB-IoT standalone operation in microcell deployment using the agreed assumptions, which show that adopting the medium range E-UTRA BS noise figure of 10 dB (i.e. a receiver desensitization of 5 dB comparing to the wide area NB-IoT BS) for microcell NB-IoT BS would lead to reasonable UL SINR loss of victim UE.
Proposal: To adopt the noise figure of 10 dB (i.e. a receiver desensitization of 5 dB comparing to the wide area NB-IoT BS) for microcell NB-IoT BS, and specifying the corresponding reference sensitivity requirement of medium range NB-IoT BS with 5 dB relaxation comparing to the wide area NB-IoT BS.
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