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1   Introduction
In [1] and [2] it is proposed to add different BS maximum output power according to different BS classes. In RAN4#51bis meeting, the initial simulation assumptions for Pico eNB RF requirements are given [3], and the radio scenarios for LTE Pico BS [4] are accepted. In this contribution, we adjust the simulation assumptions for Pico eNB maximum output power, provide some simulation results and analysis, then present the requirement of maximum output power for Pico eNB.
2
Simulation assumptions
The simulation purpose is to investigate the throughput loss of Macro cell due to the presence of Pico eNBs with different maximum output power. In [3] it is suggested some general simulation assumptions for Macro-Pico interference conditions. We add some conditions according to the simulation target.
In the simulation, the Macro-Pico deployment is used according to the definition in [3] as figure1 and the distribution of Pico eNB in one block, which is adopted the Micro-Pico model in [5], is shown in figure2. The number of blocks per sector is 1. Simulation parameters are summarized in table 1 to table3. The criteria for Pico eNB output power is defined as the throughput deterioration for MUEs.

[image: image1.png]K

g

K
S





Figure1. Macro-Pico deployment
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 Figure2.  A pico cell block deployment
Table1 LTE Macro BS and pico eNodeB simulation assumptions 

	Parameter
	Macro
	Pico

	
	DL
	DL

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

	Inter-site distance
	750 m
	

	Number sites
	19 (=57 cells) with optional wrap-around.
	10

	Carrier Frequency
	2000 MHz
	Either same frequency and same bandwidth as macro layer, or adjacent channel and same bandwidth as macro layer

	Shadowing standard deviation
	10 dB 
	6 dB

	Auto-correlation distance of Shadowing

(optional)
	50 m 
	3 m

	Penetration Loss (assumes UEs are indoors)
	10dB 
	Liw=5dB
Low=10 dB

	BS antenna gain after cable loss
	15dBi
	0 dBi

	Number of BS antennas
	2 Rx, 2 Tx
	Number Tx antennas pico eNB：1 (baseline);

Number Rx antennas pico:1

	UE Antenna gain
	0 dBi
	

	UE Noise Figure
	9 dB
	

	Number of UE antennas
	2 Rx, 1 Tx
	

	Total BS TX power (Ptotal)
	46 dBm
	Min/Max: 15/30 dBm

	UE power class
	23 dBm (200 mW)

In order to keep the simulations simple it is not necessary to model Maximum Power Reduction (MPR) versus modulation scheme.
	

	Minimum UE TX power
	-30dBm
	

	Carrier bandwidth
	
	10 MHz

	UE-BS MCL(2GHz)
	70dB
	45dB


Table 2: propagation model for Macro deployment
	Cases
	Path Loss (dB)

	UE to macro BS
	(1) UE is outside
	PL (dB) =15.3 + 37.6log10R

	
	(2) UE is inside a building
	PL (dB) =15.3 + 37.6log10R + Low


Table 3: Path loss models for pico deployment
	Cases
	Path Loss (dB)

	UE to pico eNB
	P=37+ 30 Log10(R)+p *Liw+q* Low


Note: R is the transmitter-receiver separation given in metres;
q is the number of outside walls separating apartments between UE and Pico eNB;

p is the number of inside walls separating apartments between UE and Pico eNB;

     Liw is the path loss when signal propagates an inside wall;

     Low is the path loss when signal propagates an outside wall.
3 Discussion 
In Macro-Pico case, we assume that the MUE in building (indoor) is equal to MUE in pico cell. When MUEs dropped with uniform density within macro coverage area, subject to a minimum separation to macro and pico eNB, the proportion of macro UEs in indoor is depending on the scenario being investigated. In the model described in this document the rate is 6.16%. 
When 6.16% of MUE is indoor, the carrier frequency of pico cell is same frequency and same bandwidth as macro layer (ACIR=0dB), or adjacent channel and same bandwidth as macro layer (ACIR=33dB), the simulation results in figure3 show that the throughput loss is large when the carrier frequency of MUE and pico cell is the same. It is known that Macro and pico cell with same frequency must be controlled by the same operator, and the operator will optimise the deployment according the conditions. We may not circumscribe the possibility of higher the maximum output power level with the extreme condition. So it may be reasonable to focus on the adjacent channel case.
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Figure3: same frequency VS adjacent channel

It is accepted that 10% of MUE indoor is an upper limit. If more than 10% of MUEs are indoor, part of them may switch to pico cell. Even though 10% are in the building, the throughput loss due to presence of pico eNB, of which maximum output power is 30dBm, would be less than 5%. So we can see the interference from Pico cell to Macro cell DL is not huge. 
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Figure 4 : 6.16% VS 10%  with same frequency and 3UE 

At last we show the influence of the amount of MUE in figure5. It should be recognized that the depravation of throughput is distinctly larger with more MUE condition. But the conclusion is offered base on the 3UE case for alignment with the former simulations for requirements LTE equipments.
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Figure 5: Impact from the quantity of MUE (10% indoor MUE)
4 Conclusion
In this document the simulation assumption and results for pico eNB maximum output power are given. Base on above simulations, it is proposed that  the maximum output power of Pico eNB reuse the requirement of UTRA Local area BS, of which maximum output power is 24dBm. As it is no need to doubt the security to human being and the guarantee of the capacity and coverage of Pico eNB.
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