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Abstract

In this paper, we propose a smallcell local caching algorithm under user's context in smallcell environment. The
proposed system reduces traffic to core network and the network cost, but increases it's performance. The proposed
algorithm precache suitable files using smallcell’s regional characteristics and target’'s personality. It can adjusts a storage
allocation to make effective usage of our limited cache storage capacity. In order to evaluate the performance of the
proposed cache algorithm, we define the cache efficiency, the decrement of core network traffic. The simulation results
show that the proposed algorithm can improve performance by about 200% compared to existing web cache scheme.
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coen ot Table 1. Parameter for pseudo code.
Parameter Value
! i 199158 100997-4 =<1(%)
] t A1 F-E] 2241744 AIZH(AT)
s -- —S-‘i‘—‘lme--nei X=abe A=2AZF Zfé*ﬁ“oi, B=e}Al & #Ao,
P-GW C=A19 & Ao
""""""""""""""""""""""""" Ky, AMe] 719 =
Cache Y 3 F7](Kbytes)
I3 1. gEES MES LTE UERZ = 9 AA AA A 7Fs & HF(Kbytes)
Fig. 1. LTE network architecture for proposed algorithm. Cy, t AlZE ALl A 719
Ny, (@) t AlZE Al A8 719 = A0
HMoksH= otna|= T A we A1YEE AN
. A2tehs RIS Meaa bt | wzigio) A ALg ol 09 219 ALOD
Ky, ola,y) Ny,q ()l dldste 71992
1. Motste Yile[E5S HE% LTE UESA =
LTE YEY=Z #Fx mdd 7|ukste] A3A ocal a8 2. 284 local caching ZH2|F 2JAIRZE
Fig. 2. Proposed algorithm for smallcell local caching.
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71%Z LTE JEYaZ ZdoA SC-GW(Smallcell
Gateway)9} Cache?} F7Hdt} SC-GW+ WA 715 9]
A AgAoe] MAEE Fiol I EAsy dEe

ol Ml AE Beldith

Aekshs dagFel 449 A4S /e AlvEL
= 3A F HAZE stk A7F 23 Edgo]
284 A EATA @S A Ve PR =
ooz RE oA E Eetol g} vhea #HH
& A2 19 o] B3 daprt "o

(4= 1) Internet=P-GW—S-GW—SC-GW—UE A

T o AV @3S Edlyo] AgA AAd &
AsoiH A2 29 o] HArt 7heEFE K,
(B2 2) SC-GW—UE A
2349 BN o AHST AFA AMEA
B2 Aol e gEo] Wiy =k olygt 54
T eNBiF X2 QlHFo]~E o83l EYY &S
=4 4 9tk X2 o)l As AR QIS 71X 3H
ARE Fu 9S4 9l 31 EPC(Evoloved Packet Core)
=29 JiY) flo] A=ow Fao] Jhsg o] 9l
t}, o] & o|&3le] T Byl st EFYo] A8A
A EAsE A= 33 o] 7|E WA HTE F2
HARZE o] 8§E 4 Qlth
(B= 3) SC-GW—UE B

(416)

Phase 1 : Choose smallcell information base on keyword.
target user={single man, single woman, office worker,
investor, housewife, university student, teenager}
location={specify area until borough unit}
Phase 2 : Allocate cache capacity each keyword.

At time t : each small cell tracks x,, k,, K.,

Calculate )X ¢, 3N, 23 Fe, during

i=[1,10], t = [9,22]

Calculate 7=+ 0+ 3N Fr,

Find a= Y374/ T 3= 30000/ T y= 2008/ T
Phase 3 : Initial cache and update management

Save Y x,, at ¢,, during ¢ = [9,22]

If (¢,> C-a)
If (¢t <12) then k=¢t—9 else k=4 end if
t
Compare == ¢,, with y= Y] k,,
t=t—k
If (V&)= N,uo(x.y) > C-a) then
While (N, ()= N, o(zy) < C-a)
t—k=t—k+1
C.,= Czl,,*Ka.,.U(z',y) until N, (z)=C-a
t
reset y= Y, K,,
t=t—k
end
else
While (Na,t(z): C )
Cor = C;,erKa.t.n(va/) until Nyle)=C-a
end
end if
else
Accumulate ¢,
End if

Repeat k. K,,
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Table 2. File size of web service. Table 3. Simulation environment.
Score Type of service File size Parameter Setting
1 a one time search, article 500Kbytes Type of smallcell Home, enterprise smallcell
9 ~ multiple time search, 1500Kbytes Number of smallcell | 1
artlcéi contamns sevetrgl Hr}l]gggs Number of users 20 peoples
webtoon, page contains hig -
3 definition images 4Mbytes Cache size . 103Mbytes
4 audio streaming 5Mbytes Replacement policy | LRU
5 video streaming 6Mbytes Replacement duration | 1 hour
6 download 30Mbytes AAZE HAO)(A) 1 1122.96kbytes
Size of keyword gy HAo(B) : 2700.93kbytes
24 100 24 10 FET AM(C) : 1484.01kbytes
Ty = =) Z N:L;, NG X 6) Generation traffic | Light user : 10.83 times
t=9i=1 t=9i=1 per person[14 Heavy user : 108.33 times
Traffic Scenario 5 light users, 15 heavy users
T, AN HA e 71957t e Eo) walee EEERE R
- Probability to search O“'; o o o
Eqm okS UEhiIth durH o7 AA magla B2 109151 10091 W : 43.36%
= . keyword 1019 o] : 0%
= o) B e olsl kgl oAy =
Fejo] A mA7F e 5= gk WA AA Ak Keyword Scenario | KS 2 : A 50%, B 25% C 25%
of| =] B E ol 71.%] © ol 71 A (KS) KS 3 : A 60%, B 20% C 20%
oA AR 115158 100917442 71927k 714 RS 4 e e C
HAS AF A dolAe oL o RZHE 8ok
@k 19198 109 el A19Es AAEdEE AN fFdel ) A5E Felsur olF B AN
of Aol QA e Aol TP REH E A7 AAole] 3t M= 15084, st 17] A
98 wolstol Gt = AA AFES vehd o 237, 95T 271 AUl 196076l el
oAtk 7 A4S HY A2 Bl A Aol =z
V. Ms&AM 41} skl 21.79Mbytes, 52.41Mbytes, 28.80Mbytes”} F
3 Hrt
1. AlEgo|d &t
294 A Hd A 7 &5 ¢ BebA 2. A=do]d Az}
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