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1. Background
Simulation assumptions for Pico NodeB RF requirements were discussed and approved in RAN4#52 meeting [1].
2. Proposal
It is proposed to endorse the text proposal into the Pico eNodeB TR [2].
3. References

[1]
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[2] R4-091371, Technical Report, “RF requirements for LTE Pico NodeB”
[3] 3GPP TR 36.942 V8.0.0:  " E-UTRA; Radio Frequency (RF) system scenarios "
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TEXT PROPOSAL:

5
System scenarios
This section describes the system scenarios for LTE operation that are considered when defining LTE Pico BS class.  It also includes typical radio parameters that are used to derive requirements 
<Text will be added.>
5.3
simulation assumptions
5.3.1 Deployment Modelling
5.3.1.1 Pico deployment
This modelling is referenced to the Pico scenario described in [4]. 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 meters
· room size = 23 x 20 meters
· corridor width = 4 meters

Figure1 Pico deployment
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5.3.1.2Macro-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 section 2.1.1. A certain number of indoor systems are dropped within the macro coverage area with a random uniform distribution.
Figure 2. Macro-Pico deployment
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 5.3.2 Channel Models
5.3.2.1 Antenna patterns
The Macro BS antenna radiation pattern to be used for each sector in 3-sector cell sites is plotted in Figure 3. The pattern is identical to those defined in [3].
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 is the 3dB beam width which corresponds to 65 degrees, and 
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Figure 3 Antenna Pattern for 3-Sector Cells
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For initial coexistence simulations, the azimuth antenna patterns for Pico BS are assumed to be omnidirectional.

5.3.2.2 Propagation Model

5.3.2.2.1 Indoor path loss model
According to Keenan-Motley and ITU-R P.1238 indoor models, the indoor propagation model expressed in dB is in the following form, which gives the similar results with the indoor model in [4] when a carrier frequency of 2000MHz is used.
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Where:

· R：transmitter-receiver separation given in meters
· f：the carrier frequency given in MHz

· n：number of penetrated walls
· Pi：loss of wall number i
To be convenient for simulation, according to the parameters given for office environment in ITU-R P.1238, the indoor path loss model is represented by the following formula when considering a carrier frequency of 2000 MHz.
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where:


R = transmitter-receiver separation given in metres
Slow fading deviation in Pico environment is assumed to be 6 dB.
5.3.2.2.2 Macro cell propagation model
Macro cell propagation model for urban area is applicable for scenarios in urban and suburban areas outside the high rise core where the buildings are of nearly uniform height [3]. Assuming that the base station antenna height is fixed at 15 m above the rooftop, and a carrier frequency of 2 GHz is used, the path loss L can be expressed as below:
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Where:

· R is the transmitter-receiver separation in kilometers
Slow fading deviation in Macro environment is assumed to be 10 dB.
5.3.3 Macro cell Parameters

The macro cell parameters are proposed as follows:
Table 1. Macro system assumptions

	Parameters
	Assumptions

	Carrier frequency
	2000 MHz

	System bandwidth
	10 MHz(aggressor),

10 MHz(victim)

	Cellular layout
	Hexagonal grid, 19 cell sites, 
with BTS in the corner of the cell , 

65-degree sectored beam. 

	Wrap around 
	Employed

	Inter-site distance
	750 m

	Traffic model
	Full buffer

	UE distribution
	UEs dropped with uniform density within the macro coverage area,
Indoor UEs ratio is a parameter depending on the simulation scenario.

	Path loss model
	L = 128.1 + 37.6 log10 ( R ),

R in kilometers

	Lognormal shadowing
	Log Normal Fading with 10 dB standard deviation

	LTE BS Antenna gain after cable loss
	15 dBi

	UE Antenna gain
	0 dBi

	Outdoor wall penetration loss
	10 dB

	White noise power density
	-174 dBm/Hz

	BS noise figure
	5 dB

	UE noise figure
	9 dB

	Maximum BS TX power
	46dBm

	Maximum UE TX power
	23dBm

	Minimum UE TX power
	-30dBm

	MCL
	70 dB

	Scheduling algorithm
	 Round Robin

	RB width
	180 kHz, total 50 RBs

	RB numbers per user
	Downlink:1
	Uplink:16


5.3.4 Pico cell Parameters

The Pico cell parameters are proposed as follows:

Table 2. Pico system assumptions

	Parameters
	Assumptions

	Carrier frequency
	2000 MHz

	System bandwidth
	10 MHz(aggressor),

10 MHz(victim)

	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 or 2 dBi

	Outdoor wall penetration loss
	10 dB

	Pico BS noise figure
	6 dB

	Maximum Pico TX power
	24dBm 

	Min separation UE to Pico BS
	2 m ( see [5] )

	Scheduling algorithm
	 Round Robin

	RB width
	180 kHz, total 50 RBs

	RB numbers per user
	Downlink:1
	Uplink:16


5.3.5 Scheduler

For initial coexistence simulations, Round Robin scheduler shall be used. 

5.3.6 Power control modelling
No power control in downlink, fixed power per frequency resource block is assumed.

The fractional power control described in [3] shall be used for the initial uplink coexistence simulations.
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