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_________________________________________________________________________________
Introduction

The current TSG RAN WG4 specifications have been done according to the requirements for the macrocell base station. For the UTRA evolution requirements specific for other type of base stations are needed as well. This documents describes the environment, which should be considered for base stations aiming at small cells as typically used in indoor environments.

Discussion

It is proposed to add the subchapters “environmental description”, “path loss model” and “minimum coupling loss” into the chapter “system scenario” of the technical report on TDD base station classification. The content of these subchapters is based on the following considerations:

Environmental Description

It is proposed to use the same description for the pico environment as already defined in UMTS(30.03 for the indoor office test environment. However, the indoor environment should not be restricted to an office environment, but should also reflect other possible scenarios like airport lobbies or exhibition halls, therefore some slight editorial modifications are made.
Path Loss Model

It is proposed to us the same path loss model for the pico environment as already defined in UMTS(30.03 for the indoor office test environment.
Minimum Coupling Loss 

The minimum coupling loss between UEs is independent of the scenario (indoor or outdoor), therefore the same minimum coupling loss should be assumed for all environments.

Pico BSs are usually mounted under the ceiling or some other exposed position, therefore the minimum coupling loss is expected to be slightly higher than between UEs. In TR(25.942 chapter 4.1.1.2 a minimal separation of 2 metres between UE and indoor BS is assumed. With the following formula from TR(25.942 for free space path loss

Path loss [dB] = 38.25 + 20 log10(d [m])

The path loss is 44,27 dB. Taking into account 0(dBi antenna gain for indoor BS and UE and a body loss of 1(dB at the terminal, a MCL of 45.27 dB is obtained. The additional 2(dB cable loss at the BS as proposed in TR(25.942 is not considered, because we think this is not applicable to the pico BS. Therefore a MCL of 45(dB is proposed.   

The same MCL is proposed for pico BS to pico BS.
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System scenarios

This section describes the system scenarios for UTRA operation that are considered when defining base station classes.  It also includes typical radio parameters that are used to derive requirements.

5.1
Environment Description
5.1.1
Pico Environment

The pico environment is characterised by small cells and low transmit powers. Both base stations and pedestrian users are usually located indoors. The path loss varies due to scatter and attenuation by walls, floor, and metallic structures such as partitions. These objects also produce shadowing effects. A log-normal shadow fading standard deviation of 12 dB can be expected. Fading ranges from Rician to Rayleigh, with Doppler frequency offsets set by walking speed. 
5.2
Path Loss Model

5.2.1
Pico Environment
The pico path loss model expressed in dB is in the following form, which is derived from the COST(231 indoor model:

L = 37 + 20 Log10(R) + ( kwi Lwi + 18.3 n ((n+2)/(n+1)-0.46)
where:


R
is the transmitter-receiver separation given in metres;

kwi 
number of penetrated walls of type i;


Lwi
loss of wall type i;

n
number of penetrated floors

Two types of internal walls are considered. Light internal walls with a loss factor of 3.4 dB and regular internal walls with a loss factor of 6.9 dB.
If internal walls are not modelled individually, the pico path loss model is represented by the following formula:

L = 37 + 30 Log10(R) + 18.3 n ((n+2)/(n+1)-0.46)

where:


R
is the transmitter-receiver separation given in metres;


n
number of penetrated floors



5.3
Minimum Coupling Loss

Minimum Coupling Loss (MCL) is defined as the minimum distance loss including antenna gain measured between antenna connectors; the following values are assumed for MCL:


MCL
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40 dB

Pico BS ( MS
45 dB

Pico BS ( Pico BS
45 dB

