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NB M2M - Simulation Results for Coexistence with E-UTRA Using Alternative ACLR and ACS Assumptions
1 Introduction
One of the objectives of the Cellular IoT (CIoT) study item [1] is to avoid negative impacts to legacy 3GPP systems deployed in the same frequency band.

The coexistence between NB M2M and 10 MHz E-UTRA under uncoordinated deployment was evaluated with channel allocation defined in [2] (i.e. the NB M2M channel is located at one end of the E-UTRA frequency band). The evaluation is based on the proposed common evaluation framework and assumptions [2].
The following changes in simulation assumptions were made comparing to [4] (see [5], [6] for the requirements mentioned below):

1. For E-UTRA aggressor, the ACLR was derived from the UEM requirements for E-UTRA.

2. For E-UTRA victim, the ACS was derived from the narrow band blocking performance requirements for E-UTRA.

2 Simulation assumptions
2.1 LTE BS ACLR
The LTE unwanted emission limits are specified in table 6.6.2.2-2 of [5]. The alternative LTE BS ACLR with a 15-kHz granularity is shown in Figure 1 below. It is calculated with a 3dB offset due to the change of the emission mask measurement bandwidth from 30 kHz to 15 kHz (i.e. the NB M2M downlink sub-channel bandwidth).
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Figure 1 LTE BS ACLR derived from [5]
2.2 LTE BS ACS
The alternative LTE BS ACS was derived from the narrow band blocking requirements specified in table 7.4.2-1 of [5], as follows,

-49dBm-10*log10(10^((-101.5dBm+6dB)/10)-10^(-101.5dBm/10)) = 47.8 dB
2.3 LTE UE ACLR
	The alternative LTE UE ACLR with a 5-kHz granularity can be directly derived from the spectrum emission mask specified in table 6.6.2.1.1-1 of [6] with a bandwidth conversion from the measurement bandwidth to NB M2M uplink sub-channel bandwidth (i.e. 5 kHz) shown in the following table,
ΔfOOB
	10
	Measurement bandwidth
	spectrum mask over 5kHz

	(MHz)
	MHz
	
	

	 0-1
	-18
	30 kHz 
	-25.8 

	 1-2.5
	-10
	1 MHz
	-33.0 

	 2.5-2.8
	-10
	1 MHz
	-33.0 

	 2.8-5
	-10
	1 MHz
	-33.0 

	 5-6
	-13
	1 MHz
	-36.0 

	 6-10
	-13
	1 MHz
	-36.0 

	 10-15
	-25
	1 MHz
	-48.0 


2.4 Assumptions for NB M2M
Table 1 lists simulation assumptions for NB M2M. Other common assumptions are defined in section 4 of [3].
Table 1 Simulation assumptions for NB M2M

	Parameter
	Setting

	UE maximum transmit power (dBm)
	23

	UE antenna gain (dBi)
	-4

	Building Penetration Loss
	Scenario 1 with inter-site correlation coefficient 0.5

	UE number
	20 users per cell

	ACLRadj-x step(dB)*
	5 dB

	ACSadj-x step (dB)**
	5 dB


* ACLRadj-x represents the x-th adjacent channel leakage power ratio which is defined over the 15 kHz downlink channels and over 5 kHz uplink channels used in NB M2M [3]. In the simulations, only ACLRadj-35 is modelling for BS and ACLRadj-103 is modelling for UE given that there is 500kHz in-band guard for 10MHz E-UTRA system. An adjacent channel leakage power ratio equal to ACLRadj-35 for the downlink and equal to ACLR adj-103 for the uplink are also assumed for frequency offsets with downlink adjacent channel index greater than 35 and uplink adjacent channel index greater than 103. (i.e. worst case flat ACLR for these frequency offsets). 
** ACSadj-x represents the x-th adjacent channel selective which is defined over the 15 kHz downlink channels and 5 kHz uplink channels used in NB M2M [3]. ACS is assumed to be the same for all frequency offsets from the NB M2M allocated channel in the simulation.
2.5 Simulation cases

The simulation cases for the uncoordinated deployment of NB M2M with E-UTRA are shown in Table 2.
Table 2 Simulation cases for uncoordinated operation

	Cases
	Aggressor
	Victim
	Link direction

	1
	NB M2M
	E-UTRA
	Downlink

	2
	E-UTRA
	NB M2M
	Downlink

	3
	NB M2M
	E-UTRA
	Uplink

	4
	E-UTRA
	NB M2M
	Uplink


3 Simulation results
Simulation results have been generated for the four simulation cases according to the evaluation methodology and performance metrics proposed in [2], except for the ACLR/ACS modelling for LTE which is described in section 2. Only simulation results for case 2, 3 and 4 are provided, because the results for case 1 are not impacted by the changes to ACLR/ACS modelling as compared to [2].
3.1 Case 2

Simulation results for case 2 are shown in Figure 2. It can be seen that the downlink SINR loss of NB M2M due to LTE interference is very close to the results in [2], for ACS of both 35dB and 55dB.
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Figure 2 Simulation result of case 2
3.2 Case 3

Simulation results for case 3 are shown in Figure 3. It can be seen that both the average uplink throughput loss and 5%-ile throughput loss due to NB M2M interference is very close to the results in [2].
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Figure 3 Simulation result of case 3
3.3 Case 4

Simulation results for case 4 are shown in Figure 4. It can be seen that the uplink SINR loss of NB M2M due to LTE interference is very close to the results in [2] for ACS of 35 dB. For ACS of 55 dB, about 1 dB additional degradation is observed as compared to [2], but only at relatively high SINR.
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Figure 4 Simulation result of case 4
4 Conclusion
This document provides some simulation results for coexistence with E-UTRA using alternative ACLR and ACS assumptions.
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