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Abstract With the deployment of 5G infrastructure, content delivery network (CDN) will be a key
role to provide explosive growing services for the independent media and YouTube which contain
high-speed mobile contents. Without a local cache, the mobile backhaul and fronthaul should
endure huge burden of bandwidth request for users as the increase number of direct accesses from
contents providers. To deal with this issue, this paper fist presents both fronthaul solutions for CDN
that use dark fibers and a passive optical network (PON). On top of that, we propose the
aggregated content request specialized for PON caching and evaluate and compare its performance
to legacy schemes through the simulation. The proposed PON caching scheme can reduce average
access time of up to 0.5 seconds, 1/n received request packets, and save 60% of backhaul
bandwidth compared to the no caching scheme. This work can be a useful reference for service
providers and will be extended to further improve the hit ratio of cache in the future.

Key Words : Caching, Content Delivery Network, Backhaul, Fronthaul, Passive Optical Network, 5G

“Corresponding Author : Bokrae Jung(bokrae.jung@gmail.com)

Received December 2, 2019 Revised December 23, 2019
Accepted January 20, 2020 Published January 28, 2020



23 SEHE=2X| H10E M1S

1. M2

A BAVIEY WA tEo] IPTV(Internet
Protocol Television)?} &2 &4l ZetE 0|83t
W, F3F 59 FH= Au|ATE AASHE T H 9l
tH1). 2 gt 2925 Ha3 dEgA0 Sy
Agog 24kE] OTT(Over The Top) AL AR
of st Ut} Ah7t ofEtvt, AU+ 22 &
UEAEE U ARRSLE Alatskal jlo) 2 EF
AGAES A Hglo] A=A 0 s oSkl T2

oy FHl= AH|A0|] tigt Q9 A= o]
442 Z716k Qo 92 wskdst Q@ 77) o1
U= F3} AU ZH=E AL AH|AcE] flsiAl
A AHAIE ZHIA Ztolof] AL ERIEE v]E
A B502H A% £ E wole FHx AL Y E
YZ(CDN) E¢jo] d=Holr}, E3] 5G AIAF IZL
27t o] Ae] A HoH 205HEE A Yol &
HRY HIT @ AH| AV} WE 0] GekS HEA FAS] H
= $9 9lo] E & T3l

2 =R Ae 7HAE A 9 o= 56 &
2EZZH A8 FAClEIHDark fiber)Z PONE 7]
o2 3t Zdlzx A YEJIE A} g 3

%

go

AELS 5T £ e S ATl
2l; A 02 F7lohe 7RSS
Ed g 5857 St 7MY 19 diet F9f st
oh W 2304 7HIART AR A9 tiRES PON A
A" ofsf =L lom, o= 10Gb/s o1
9] 3F ti9=, 100km AHIA 9, 1:256 EHilE
(splitting ratio)& QI8+ &2 TS Al Fdh= T
7HA] ZIgkstal QIEH9L.

PONZ o|§% ZEEZ F2& 262 HE 4 7
ARE & ojge ot 22 A U3 AA,
St A2t g2 7I(splitten) S AXHA BREAA
g He E40] =T, ol AAZ HE-Z Aot
of uj- Ak fxoltt EA, PONOA = AHARE
9] Edl= g3o] H3lx]o] AEEHEE AR EHI=
870] S7letHete A4 84 izl 44 71 U9
o 3 A g o] = 8% St wE 3t
T3t Ao} 719 B WAE o SlTHo). PHAEEe.
&, OLT(Optical Line Terminal)ollA AFEARE9]
3t FH= 9952 ¢lojA oA AAEY 7hettE

3 = . =0] tisto] HHEH &
o gk wio] AputoZ WE ARGALS] AH|A Q
WA 5 Uk
AS YEA|A 2 ars e
A1) X, AAg S/ 2A e E AAE 5T
A 5E(Hit ratio) 7RAol B3t A7 FF7E olFA
o}H5-8]. YFoA= 7]1€9 PON +2Z 7|Hto= A
g AL AFsh] A A7t HeEr] AFFHG
[10]. o714, NG 7AAE 7FIAF F ONU(Optical
Network Unit)oll E& 4l ZE8i7171 fA1g ¢
LER olFAIA AY A9 4ot WiE Edg RS
Aol £0]1A} 5tlth. 13y o] F flsiAl= Ek
Aesa Al F1to] E7Hjsith. ¥Hd, 2|9 A&
ONU FZo 9xA17]12L SDN(Software-Defined
Networking)& °-&5to] H[H]Q AfHIAE Alojsl=
o] AZREIQTH11). 8 ©A & Yot [12]9141=
AALE Y] 545 XA ¥ ONU Fo] AF
HAl 7 BAE 7Fs0teE ok FRE AbeHoch
9] & A= SDNZ 7HA] Alo] A0 & feistar gl
o= 3530 Aot AAHA o]F A XT3t A
WA= 28= Wlol= A7 AU
WA AHAg Qluetg #E3E PONE 5G
DY ZE2EZO F4lo) F1 O B9 29 Z2
EFS F9= A At Ao e dAsty
4= AR At 18 BA 4Tk olEgt W
oA & =2 A dA0A = A71A AFet AR
S Tojd 4 = Zdzx AL YEYIQS 125
71 9ol PON 7Rl E3te Hate Fdl=
A S ARt 11 e 71E9] AT v s

0,
fu
-+
N
1o
O
Z,
=
oX,
rir o
4o
ok
lioli w
i
i,
!
r,
[N
fo
ot
A=)

2. 5G CDN 7= % Fstd 2H= 2F

2 o554 YEHD WA 57 FAL AAjo]



PON7|gt 5G ZEEZO| FHAl

EoflA Atz oSt ot SAVe e A
FAES vge] d4 840 9o, DU(Digital

o] C-RAN x4 BBU pool¥# RRH+ ES
olEZ ¢ZHH o] g ZEEZol HEM &

Unit)?] 7152 AAR|ERZRE 45| £2]7]1 A BBU pool#t HEIY #4F(Mobile Core) Ate]2] Sl
o] o]2 HFAIZl C-RAN(Cloud-Radio Access = WM& 7R EFjglo] Hutd 4o g WL
Network) 729 FEHZ ol5&4 Fx7F Zafstal 7he = dqge It
ATH4]. olFA 3ol FHE DU AAEE thE U=
BBU(BaseBand Unit) poole]gtil $tch. 9 183} &
Local Lo
oca
g
UE1l
Origin Movie requests SRRk
Server from UEL,2
Mobile e ||
Core
BBU®@CO Movies served to i |
UEL,2 .
i
backhaul Fronthaul using dark fiber |
| T | ONU-RRHi
Fig. 1. 5G CDN architecture using dark fibers as fronthaul
i
Local i
Cache :
UEL
Origi Aggregated requests QNU-RET:
rngin Uplink data i
Server [} (. for ONU-RRHs from UE(L2) & .
j -- UE2
E ]
BBU/OLT@CO  Movies served to i i
UEs .
é UE3
backhaul Fronthaul using PON |
| ONU-RRHi

Fig. 2. 5G CDN architecture using PON fiber as fronthaul
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