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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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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)

k

TR,; (k) The average of traffic of i at the kth frame, 7R,; (k)= {%E TR, (J)“
j=1

G 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}




=T/ TE

A% B4 MEGZLIN E AL Z2EZe) Wi QT

o] A Fome HFHow NAF io] (1+AC)

N
o) 38 Bt = ek Wk Y} ACEn— N

i=1

WARR= #ido] el
o) 3t BE Y, 1%
N
A z2e] 271 YJAC— (n— N)a 232 3
i=1
5 Ao, ARl 71 o] 55 ‘E%':’] =
712159 3= ZAA 3}, =58
N

YAC— (n— N
i=1

5l A C ol b kA7) o] 2 S5, mE
FNAFE) s} D, = A C,— A C,3k& 272k AXt
gt} o714 D2] gro] 4= oS58 o] 1 A

olck. D;2] ko] 2R2 A= AA N2l 7121w 5

o 7oz ofn] &

N

o Y ac— PN 71 A58 Aels)ar,
i=1

A} 7|AZElA oln] FekEl ACH1 oA &E

o 1Y AT wel Bod D, 3he TAE

o] NARE F 2FS BaAAkE 49 A

s @ 714

el
E
Sxo] | g

o $91% Agaka, Aerd (n-

Sre] 7)Ao 2] olv] @El A G oA 5}
T FpIEL o $lal, BE 125 o]
D,=AC— AC 3t& 27 ARy o714 D,
o] o] 242 = wo] & oIk D2 o] 2
AAFEE  uEARem  FER H
(n—N)— XNJAZ; N Al

i=1

sfaL, #e 7=

SollA] o]v] Gl ACH 1ol 222 174 2714

Zek ok g D, 3 SRS e AARE
% 429 Ak A% ds @ SRS
g

H rellA] AljRgE 5 AEe] 34l vIES =
A AR Qe E ARl R EE] 458
A537] 218l viESZ dels Ay =28 A
Asle] AiEy 2 eg wAx] 9 belHE 5
Alshes me & aefste] st
sach.

T A elM e A olele} A7t F7] ell=]
7} glo] el ok ZIAFE Alelelli= Hlole] 2 A}
AR ZREZF AR EAgle] AgHcl

o =

o

7|A=E2 FeHe] F Zo|(infinite  queue
1ength)%_’— 7P<1b W7} gle] FAFER fridEl=
BE ANEE A7 ERdropgle] LF A5,

©]71-& Guaranteed Link Capacity(GLC) %7310]3}.1_
y2o)2 g

gk, LS & 33 e 2 Fasgl
3, A Eeed ARk e A0e
3 7 (& AT} A5 AA v Ae
e o AL, AR eWEs, Al As
olells} 7o) F41ak}. UL_Data A4 A 4451
A 34F7) Aol wls) =2l g wid)
sol 10%°] 2% Pang Abgaks 20 (5
AT AR g SRl 10kbits HloTE] A, A8
7] WAl gk 3ol 9kbits HlolE], lkbits EF

O
Ni’,oﬁrﬂ

E 3. 2oAE A
Table 3. Simulation conditions

Parameters Values
Simulation time 1000 frames
Data rate 10 kbps
Data length 10 kbits

The number of base
stations

Tne number of slots per
frame

10

100

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

init
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