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1 Introduction
The new work item Further NB-IoT enhancements was approved at RAN#75 [1]. 

One of the topics to be addressed is the NB-IoT small cell support, and to specify necessary support for NB-IoT to be used in microcell, picocell, and femtocell deployments.
In our other contribution [2], we are proposing to run coexistence simulations to address BS RF requirements.This contribution proposes simulation assumptions that should be used to run those coexistence simulations. Those assumptions should be further discussed and agreed.
2 Discussion 
2.1 Wide Area BS
Following assumptions are extracted from [6].
2.1.1 System parameters
	Parameter
	Value

	Carrier frequency in GHz
	2

	Size of each nominal channel BW in MHz
	0.2

	Transmission bandwidth in MHz
	0.18

	Environment
	Urban macro

	Inter-site distance in meter
	1732 or 500m

	System loading and activity
	Full buffer 100%

	Network location
	Non co-located (at cell edge of legacy)

	DL power control
	No

	UL power control
	36.942 section 5.1.1.6 (set 1) by bandwidth scale, target SNR at BS is 15 dB

	Number of scheduled UE per cell (DL)
	1

	Number of scheduled UE per cell (UL)
	3 for multi-tone (60kHz per UE), 12 for 15kHz single-tone, 48 for 3.75kHz single-tone

	BS antenna height in meter
	30

	BS max TX power in dBm
	43dBm/200kHz

	BS antenna gain including feeder loss in dBi
	15

	BS antenna pattern
	Horizontal (36.942)

	BS antenna front-back ratio in dB
	20

	Building penetration loss
	45.820 Annex D.1 

	BS-MS min couple loss in dB
	70

	BS ACLR in dB
	45

	BS ACS in dB
	45

	BS noise figure in dB
	5

	BS-UE path-loss model
	TR36.942 macro urban

	Standard deviation of BS-UE log-normal shadow fading in dB
	10

	Shadowing correlation
	Inter-cell 0.5 intra-cell 1


2.1.2 Network layout

	Parameter
	Value

	Network layout
	19-sites [57 sectors] wrap-around for 1732 m

7-sites [21 sectors] wrap-around for 500 m


2.2 Medium Range BS

Following assumptions are extracted from [4].
2.2.1 System parameters
Table 6.3.3-3: Simulation Assumptions for E-UTRA micro cell

	Parameter

	Value

	Bandwidth
	200 kHz

	Noise figure
	5-13 dB (Minimum range to cover)

	Maximum TX power 


	38 dBm/200 kHz

	Minimum TX power LTE UE
	-40 dBm

	Power control for LTE UE
	PC model in section 6.3.5.

	DL power control
	No

	UL power control
	36.942 section 5.1.1.6 (set 1) by bandwidth scale, target SNR at BS is 15 dB

	Path Loss model
	TR 25.942 ([8]), paragraph 5.1.4.3

	Number of UEs
	3 active UE drops per micro cell per snapshot

	UE distribution
	Uniformly distributed in the streets of the Manhattan grid


2.2.2 Deployment
Table 6.3.2-2: Micro cell deployment parameters

	Parameter
	Value

	Grid Pattern
	Manhattan grid (modified)  
(Figure 1(12x12) or Figure 2 (24x24))

	Cell sectorization
	Omni

	BS antenna pattern
	Omni-directional

	Antenna gain (including losses) 

Base station
	11 dBi

	MCL (Micro BS-to-UE) 
	53 dB 

	Log-normal shadow fading 

Standard deviation

Site-to-site correlation

Intra site correlation


	8 dB

0.5

1

	Number of UEs
	3 active UE drops per micro cell per snapshot

	UE distribution
	Random and uniform distribution over the streets of the Manhattan grid

	Collection of output statistics
	12x12 grid: Use the “center” 7 cells as identified in Figure Figure 1.

24x24 “extended grid”: Use the “center” 7 cells in Figure 2 (centered on the mid point of the grid).
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Figure 1: Micro cellular Manhattan grid pattern 




(modified version of the 3GPP TR 25.942 [5] grid).
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Figure 2: Four-fold replication of modified grid pattern of Figure 6.3.1.2-1 above.
2.3 Local Area BS

Following assumptions are extracted from [5].
2.3.1 System parameters

	Parameter
	Value

	Carrier frequency
	2000 MHz

	System bandwidth
	200 kHz

	BS -UE Path loss model
	L = 38 + 30 log10 ( R ),

R in meters

	Lognormal shadowing
	Log Normal Fading with 6 dB standard deviation

	Antenna gain
	0 dBi 

	Outdoor wall penetration loss
	10 dB

	Power control
	Cf TR 36.942 ([7])

	Path Loss model
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where:


R = transmitter-receiver separation in m

	Pico BS noise figure
	6 dB

	Maximum Pico TX power
	24 dBm 

	Min separation UE to Pico BS
	2 m 

	Scheduling algorithm
	 Round Robin


2.3.2 Deployment

2.3.2.1 Pico deployment
This modelling is referenced to the Pico scenario described in TR 36.931 ([5]) . A model indoor environment is specified below and consists of a large office building with an open floor plan layout. Figure1 shows a diagram of the environment. The parameters of the Pico environment are the following:
-
building size = 100 x 100 metres
-
room size = 23 x 20 metres
-
corridor width = 4 metres
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Figure 5.3.1.1-1 Pico deployment
2.3.2.2 Macro-Pico deployment
The hexagonal cells represent the macro cells and the indoor systems have been mapped onto the macro cells. The indoor layout has been adopted from 2.3.2.1. A certain number of indoor systems are dropped within the macro coverage area with a random uniform distribution.
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Figure 5.3.1.2-1. Macro-Pico deployment
2.4 Home BS

Following assumptions are extracted from [3].
The proposed deployment model here after is a suburban modeling, but it might be further discussed if a dense deployment might be used as well or instead.
2.4.1 System parameters
	Parameter
	Value

	HeNB Frequency Channel
	2000 MHz

	Min separation UE to HeNB
	20 cm

	Number Tx antennas HeNB
	1 

	Number Rx antennas HeNB
	1

	HeNB antenna gain
	0 dBi

	Exterior wall penetration loss
	10 or 20 dB

	Log-normal shadowing standard deviation
	4 dB

10 dB in the simplified model in the Urban case when no internal walls are modelled 

	Shadowing auto-correlation distance for HeNB (optional)
	3 m

	Noise figure HeNB
	8 dB

	Min/Max Tx power HeNB
	0/20 dBm

	Carrier bandwidth
	200 kHz


	Path Loss
	

	UE to macro BS
	(1) UE is outside 
	PL (dB) =128.1 + 37.6log10R, R in km [18]

             = 15.3 + 37.6log10R, R in m

	
	(2) UE is inside a house
	PL (dB) =15.3 + 37.6log10R + Low, R in m [19]

	UE to HeNB
	(3) UE is inside the same house as HeNB
	PL (dB) = 38.46 + 20 log10R + 0.7d2D,indoor+ 18.3 n ((n+2)/(n+1)-0.46)  [19]

R and d2D,indoor are in m 

n is the number of penetrated floors

In case of a single-floor house, the last term is not needed

	
	(4) UE is outside
	PL (dB) = max(15.3 + 37.6log10R, 38.46 + 20log10R) + 0.7d2D,indoor 

+ 18.3 n ((n+2)/(n+1)-0.46) + Low
R and d2D,indoor are in m

	
	(5) UE is inside a different house
	PL(dB) = max(15.3 + 37.6log10R, 38.46 + 20log10R) + 0.7d2D,indoor 

+ 18.3 n ((n+2)/(n+1)-0.46) + Low,1 + Low,2
R and d2D,indoor are in m


2.4.2 Deployment

From [3]:
HeNBs are dropped within the macro coverage area with a random uniform distribution, subject to minimum separation to the macro sites. The density of HeNBs per macro cell will be a variable in the simulations. Each of the dropped HeNBs is assumed to be “active” i.e. there is at least one active call. A suburban type deployment is considered where each HeNB is modelled as a (2 dimensional) rectangular house. Within each house the HeNB and HeNB UEs are randomly dropped within a specified distance of the centre point of the house. All macro UEs are assumed to be indoors.  A macro UE may be within a HeNB house.
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Figure 3: Figure 1. Macro and Home eNB Geometry
2.5 UE system parameters
Following assumptions are extracted from [6].
	UE antenna height in meter
	1.5

	UE TX power in dBm
	-40 to 23

	UE antenna gain in dBi
	0

	Cell selection margin in dB
	3

	UE ACLR in dB
	TS 36.101

	UE ACS in dB
	TS 36.101

	UE noise figure in dB
	9


3 Conclusion
In this contribution, we are proposing simulation assumptions to run the coexistence scenarios described in [2].
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