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1 Introduction
In the last RAN4 meeting, the discussion on medium range BS was initiated in [1-3]. The study on receiver reference sensitivity should be prioritized since it will have impact on many requirements, e.g. almost all receiver requirements and the transmitter co-existence requirement. Considering that the receiver sensitivity is BS class-dependant, simulations based on specific scenario are needed. 
This contribution will discuss the simulation assumption used for receiver sensitivity evaluation and give initial simulation results.
2 Simulation Assumption 
The receiver reference sensitivity is mainly determined by the receiver noise floor. The noise floor of Medium Rang BS will have impact on Macro network uplink relative throughput. In UTRA, the receiver noise floor is obtained by system level simulation based on a Micro-Macro deployment multi-operator scenario on adjacent frequency. From deployment point of view, there is no fundamental difference between UTRA and E-UTRA. Similar assumption and consideration can be used for deriving E-UTRA Medium Range BS noise floor.
2.1 Simulation assumption

The macro cell parameters are proposed as in table 2-1

Table 2-1 Macro cell system assumptions

	Parameter
	Assumption

	Carrier Frequency
	2000 MHz

	Minimum coupling loss between MeNB to UE
	70dB

	Channel bandwidth 
	10MHz

	Cellular Layout
	Hexagonal grid, 3 sectors per site, reuse 1.

	Inter-site distance
	750m 

	Number sites
	19 (=57 cells) or 7 (=21 cells) with optional wrap-around (see section 12).

	Shadowing standard deviation
	10dB (see section 2.5)

	Shadowing correlation
	Between cells
	0.5 (see section 2.5)

	
	Between sectors
	1.0 (see section 2.5)

	Antenna pattern  (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
	see section 2.3

	Number of BS antennas
	1

	Total BS TX power (Ptotal)
	46dBm

	BS antenna gain after cable loss
	15dBi

	BS noise figure
	5 dB

	Number of UE antennas
	2 Rx, 1 Tx

	UE power class
	23dBm

	UE Antenna gain
	0 dBi

	Min. UE transmission power
	-40dBm

	UE Noise Figure
	9dB

	ACIR
	30dB between users with adjacent frequency  resource allocation

43dB between other users

	Traffic model
	Full buffer initially with 10 UEs per sector, other traffic models later

	UE distribution
	UEs dropped with uniform density over entire coverage area.

	Power control
	According to 36.213


The Micro cell parameters are proposed as in table 2-2
Table 2-2 Macro cell system assumptions
	Parameter
	Assumption

	Carrier Frequency
	2000 MHz

	Minimum coupling loss between MeNB to UE
	53dB

	Channel bandwidth 
	10MHz

	Micro deployment
	Manhattan scenario

	Block size
	75 m

	Road width
	15 m

	Intersite distance between line-of-sight
	180

	Number of micro cells
	72

	Log-normal shadowing standard deviation
	4dB (see section 2.5)

	Number Micro BS antennas
	1

	Max Tx power femto BS
	38 dBm

	Micro BS antenna gain
	6dBi 

	Noise figure
	5~13 dB (simulation input)

	UE distribution
	Random and uniform over the streets

	Other UE related assumpiton
	Similar as that for Macro deployment.


2.2 Deployment scenario
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Figure 2-1Macro network cell layout                              Figure 2-2 Micro network cell layout
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Figure 2-3 multi-operator cell layout

The number of Micro BS in this scenario is 72 and the number of Macro sites shall be equal to or higher than 19 in the simulation. 

2.3 Antenna pattern

The azimuth antenna pattern of the macro is modelled as:
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where 
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 = 65 degrees,  Am = 20 dB.

The azimuth antenna patterns for UEs and femto BSs are assumed to be omni-directional.
2.4 Pathloss model

UE to macro eNB

PL (dB) =15.3 + 37.6log10R, R in m
UE to micro eNB

Refer to 25.942 5.1.4.3.
2.5 Shadowing Models

Log-normal shadowing applies to all links. For links between a Micro BS and a UE served by this BS, the standard deviation is assumed to be 4dB. Otherwise for all other links (including interference links) the standard deviation is 10dB.

Correlated shadowing is applied. The baseline models the shadowing correlation from one UE to multiple BS, and assumes no shadowing correlation from one BS to multiple UEs no matter how close the UEs are located.

3 Initial simulation results
As a function of Medium Range BS noise floor, the relative uplink throughput loss of Macro cell is shown in Figure 3-1. It is important to control Medium Range BS noise floor in a reasonable range to minimise its impact on uplink performance of Macro cell operating in adjacent channel. Assuming the maximum allowed performance degradation to Macro cell is 1.5%, it seems that -95dBm is a reasonable noise floor for Medium Range BS. This corresponds to a noise figure of 9dB.
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Figure 3-1 relative UL capacity v.s. Medium Range BS noise floor.
4 Conclusion
This contribution gave the simulation assumption for receiver sensitivity evaluation and initial simulation results. It is proposed to take the simulation assumptions as a basis for Medium Range BS receiver sensitivity evaluation.
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