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Tetsuro Imai and Koshiro Kitao of 5G Laboratory re-

ceived the Best Paper Award at the 2016 International 

Symposium on Antennas and Propagation (ISAP2016) 

held in Ginowan City, Okinawa Prefecture from Octo-

ber 24 to 28, 2016. ISAP2016 is an international con-

ference on antennas and propagation held in the Asia 

region annually. This year, there were 545 papers listed 

in the final program from papers registered from 34 

countries. The winning paper is entitled “Path Loss 

Characteristics between Different Floors from 0.8 to 37 

GHz in Indoor Office.” This paper clarified path loss char-

acteristics in indoor office environments in the 0.8 to 37 

GHz bands, based on results of experiments conducted 

jointly by NTT DOCOMO and NTT Access Network Ser-

vice Systems Laboratories with the aim of evaluating the 

5th Generation mobile communications systems (5G). 

The clarification of path loss studied in this paper 

is crucial for the design and evaluation of mobile com-

munications systems, and to date has included many 

studies such as the so-called Okumura - Hata mod-

el*1 [1]. While historically studies have focused on 6 

GHz and below [2], recent years have seen the stud-

ies undertaken in academia and standardization or-

ganizations into 6 to 100 GHz frequencies, which are 

expected to be used in the future [3] - [5]. Studies on 

path loss characteristics mainly discuss loss increase 

related to distance between base and mobile stations, 

while studies on frequency characteristics of path loss 

are also important in deciding on frequencies to be used 

by services. 

This award-winning paper studied path loss be-

tween floors based on experiments conducted in in-

door office environments with the aim of contributing 

to 5G design and evaluation. Specifically, this entailed 

measuring path loss on five frequencies, 0.8, 2.2, 4.7, 

26 and 37 GHz in an NTT DOCOMO office building to 

analyze the relationship between path loss and fre-

quency. As a result of these analyses, we found that 

in environments in which radio waves have to travel 

through more floors, the path loss increases related to 

frequency tended to be small, which meant that the 

effect of high frequency waves arriving at the receiver 

via the outside of the building was more dominant than 

waves traveling through floors. These results were ac-

claimed at ISAP2016. Please refer to the award-winning 

paper for details of the findings of this study. 
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*1 Okumura - Hata model: Yoshihisa Okumura reported the so called 

“Okumura curve” which indicates the relationship between distance from 
a base station to a mobile station and received field strength based on the 
results of measurements in the 150 to 1,500 MHz bands taken in various 
environments such as urban, suburban and open areas. Using this curve, 
Masaharu Hata formulated the Okumura - Hata model using parameters 
such as base station height and distance between base and mobile stations.  
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