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ABSTRACT

Currently, base stations composed of a digital unit (DU) and radio units (RUs) are widely used in wireless
communication networks. In this architecture, the link between a DU and RUs are referred to as fronthaul. The
length of fronthaul is not limitless but limited by the operation of closed-loop MIMO (multiple input multiple
output). In this paper, we analyze the maximum limit of fronthaul mathematically and reveal that the length of
fronthaul is very short in 5G millimeter wave. Our results show that the base stations based on the fronthaul
scheme can accommodate the users only moving under 10 km/h in 28-GHz frequency band. The maximum limit
of the fronthaul is 8~10 km depending on the delay of DU and RU.
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Fig. 1. Definition of fronthaul in mobile network
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Fig. 2. Structure of the assumed mobile networks
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Table 2. Estimation of maximum limit of fronthaul in
5G millimeter wave communications

Item value
C (speed of light) 3x10° m/s
R (cell radius) 500 m
120 km/h
v (speed of user) (= 333 m/s)
DRU (time delay in RU) 10 us
DDU (time delay in DU) 10 ps
f (operating frequency) 28 GHz
Maximum limit of fronthaul 2.4 km
(negative value)
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Fig. 3. Maximum limit of fronthaul distance as a
function of operating frequency
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