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ABSTRACT

In the 5G (S5th generation) mobile communications, where a large number of smart devices are connected, the
wireless neighbor discovery has attracted an attention as a basic technology for providing various services based
on mutual proximity. In particular, the neighbor discovery over millimeter wave (mmWave), which is a spectrum
for 5G services, is expected to lead to the emergence of new proximity based services that support a high data
rate. In this regard, the network-level performance evaluation of neighbor discovery over mmWave spectrums can
become a basis for new service designs. However, conventional network-level performance evaluations in
mmWave has been primarily done for unicast communications such as multicell networks, and there is a lack of

research on the neighbor discovery in mmWave. In this sense, this paper evaluates the network-wide performances
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of the wireless neighbor discovery through reflecting the propagation properties of mmWave. To this end, this

study builds a simplified system model through applying stochastic geometry based results, analyzes the

performance impacts of blockages and beamforming that are inherent properties of mmWave, and compares the

performances with those over a below 6GHz.
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Table 1. Antenna parameters[8].

Notation Description Definition
N The number of N
antenna elements
9 Half-power \/§
beamwidth VN
G Main lobe gain N
V3
N———N~Nsin
. . VN o ( 5 \/N)
g Side lobe gain
\/]Tf — sin ( \/?: )
2 2VN

E 2. 454 4 7 E o)5a 3%
Table 2. Beamforming gains between transceivers and
their probability.
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able 3. Comparison of neighbor discovery properties over mmWave and sub 6GHz.

Sub 6GHz [4]

MmWave

pathloss Single path loss exponent (only NLoS)

Double path loss exponents for Los or NLoS

Channel
effect blockage

Only NLoS (Rayleigh fading)
Simple and homogeneous impact

Distinction of LoS and NLoS
E.g., generalized LoS ball model described
by LoS ball radius (7;,) and probability (p;)

EX{S} depending on r, and p;

Sectorized beam model

beamwidth Omni-directional (6 =2
camw mni-directional ( ™ E{S} increasing with 6, but saturated
Antenna
elements Combination of transmit and receiving beam
beam gain Flat gain (G=g=1) gains between transmitters and receivers
EX{S} in NLoS increasing with v= G/g
Desi f ot issi babilit
Transmission Design of transmission probability: es1gn. © TANSMISSION - probabiitty
. . depending on 1, p; as well as A, F,
probability depending on A and £,

(also, considering € and G)
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Table 4. Description and values of system model
parameters.

Notation Description Value
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o, o
LN | (LoS, NLoS) 2.1, 3.19
H,, H, Nakagami-m variable 13
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