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1. Introduction

It was proposed to introduce a description on relationship between “allowable maximum output power” and “BS classes” in [1] and [2]. In this document, a statistical approach on the maximum output power is shown, and the maximum output power for the Local area BS is proposed.

2. Simulations and the results

In the simulation, the deployment of Wide area BS and Local area BS shown in Figure 1 is used. Parameters related to propagation models are summarized in table 1. The criteria for Local area BS output power is defined as the capacity deterioration for an uncoordinated Wide area network UEs.
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Figure 1: Wide area BS and Local area BS deployment

Table 1: Parameters related to propagation models

	Parameter
	Local area BS
	Wide area BS

	
	
	Indoor
	Outdoor

	Propagation Model
	Indoor model of UMTS30.03
	Outdoor model of UMTS30.03
	Macro cell propagation model [4]

	Outside wall loss
	N/A
	10 dB
	N/A

	Slow fading deviation
	12dB [4]
	10dB [4]

	Orthogonal factor 
	0.1
	0.4

	MCL
	45 dB [5]
	70 dB [5]

	ACS
	33 dB

	ACLR
	45 dB (5MHz offset)

	Output power
	5 … 31dBm
	43 dBm

	Deployment of BS
	Max.3 / floor
	19 BS (wrap around)

Cell radius: 577m [4]

	Building size
	110 x 110 meters [6]

	Number of floors
	1 / building

	Number of rooms
	1 / floor

	In building users ratio
	0.02 … 0.1


The number of Local area BS can be decreased as the maximum output power of Local area BS is higher. The number of Local area BS, with that the received power of UE is higher than –90dBm at the place of 95% of the floor, based on simulations are shown in Table 2.

Table 2: Number of Local area BS

	Maximum output power of Local area BS
	5dBm
	10dBm
	20dBm

	Number of Local area BS
	3
	2
	1


The simulation results on capacity deterioration for an uncoordinated Wide area network UEs are shown in Figure 2, and capacity deterioration for the Wide area network UEs that are in the building are shown in Figure 3. In the simulations, the number of Local area BS shown in Table 2 is used. As the reference, capacity deterioration in the case of Macro-Macro and Micro-Macro, calculated by [7], are also shown in Figure 2.

The capacity deterioration for Wide area network would not significantly increase in presence of Local area BS transmitting up to 20dBm, if 7% of Wide area network UEs are in the building. Here 7% means that triple number of UE are in the building than equally deployment. Even though 10% are in the building, the capacity deterioration due to presence of Local area BS, of which maximum output power is 20dBm, would be less than 5%. In addition, the capacity deterioration for Wide area network UEs in the building would be less 15%.


[image: image2.wmf]Capacity deterioration

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

5

10

15

20

25

30

35

Maximum output power of Local area BS[dBm]

Capacity deterioration

Capacity deterioration

Macro-Macro [7]

Capacity deterioration

Micro-Macro [7]

Capacity deterioration

Pico-Macro In_building

users ratio= 0.02

Pico-Macro In_building

users ratio= 0.05

Pico-Macro In_building

users ratio= 0.07

Pico-Macro In_building

users ratio= 0.1

 


Figure 2: Capacity deterioration
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Figure 3: Capacity deterioration for the UEs in the building

3. Proposal

Based on the above simulations, the proposed maximum output power, which is allowed for the Local area BS, is +20dBm as shown in the table below.

Table 3: Base Station maximum output power

	BS Class
	Maximum output power

	[Local area BS]
	+[20] dBm
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