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ABSTRACT

Just like terrestrial cellular networks, underwater cellular communication networks, which can manage the
overall network resource by adaptively allocating backhaul resource for each base station according to its ingress
traffic, are necessary. In this paper, a new resource allocation protocol is proposed for the underwater cellular
communication network, allocating backhaul resource of a base station proportional to its ingress traffic to the
base station. This protocol is classified into two types dependent upon allocation period: the resource allocation
protocol with adaptive period and that with fixed period. In order to determine a proper resource allocation
protocol, the performance of the two protocols, in terms of reception rate, message overhead, and latency is
compared and investigated via simulation. As a result, the resource protocol with adaptive period outperforms that

with fixed period; the resource allocation protocol with fixed period results in a maximum of 10° order longer

queueing delay as well as 10% order greater message overhead than that with adaptive period.
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Table 1. Resource allocation protocol messages between the buoy and the base station in underwater communication networks
Backhaul resource allocation messages Direction Stages Description Transmission
B — A ti iodi
Periodic_Resource_INFO_Request (PRIREQ) uoy . IS, NS message reque§ 1ng periodic Broadcast
Base staion resource information
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- —HOResp — Buoy ’ RAREQ
N -
Resource_Allocation_INFO_Send (RAIS) Buoy R IS, NS A mes.sage. Sendmg resource Broadcast
Base staion allocation information
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B - A ledgi
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Parameters Definition

N The number of base stations

n The number of slots per frame (n > /N)

i An index of a station (1 <i< N)

T Resource allocation update period (unit: frame)

k An index of a frame (k=1,2,3,...)

TRy, (k) Queued traffic in the queue 7 at the kth frame

TR, (k) Generated traffic of i at the kth frame

1R, (k) The traffic of i at the kth frame, 7R (k)= TR@ (k) + TRy, (k)
1&

TR,; (k) The average of traffic of i at the kth frame, 7R,; (k)= {EE TR, (J)“

j=1

(& Backhaul capacity of i (= allocated slots)

AC Additional backhaul capacity of i proportional to the traffic

AE; An integer value of AC

D, The difference between AC and AE}
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Table 3. Simulation conditions

Parameters Values
Simulation time 1000 frames
Data rate 10 kbps
Data length 10 kbits
The number of base 10
stations
Tne number of slots per 100

frame

uniform random
Generated traffic per Min. value: 10 kbits
frame Max. value: 10:10:100
kbits

8, 32, 128, 256

T of fixed period
T}, of adaptive period | 8
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