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ABSTRACT

According to the demand for real-time Internet access, such as video streaming on
LTE networks increases, it often comes with limitations such as the delay of time and bandwidth.
Thus, video streaming service enhancements are essential for LTE operators.

Normally, video service providers install video server in Bangkok. When user in the
region browses the video, the system browses the video from video server in Bangkok and sends
to the regional service user. Since the data is transmitted over long distances, it often causes a lot
of delay variation along the distance and the loss of data is increased, resulting in the video is not
clear. This research simulates the use of video streaming services on LTE networks and compare
with video catching and without video catching. In addition, this research also considers the area
of video caching by simulating the position of Video caching and adjust three area. When video
caching is at data center, at the regional and in case of video caching is catching card on eNodeB.
On LTE networks, this tested in case of there is only video streaming services and in case of data
background is included.

The simulate found that video caching on eNodeB resulting in the most efficiency of
video streaming. The second is Video caching at the regional and Video Caching locations in
Bangkok, respectively. However, Video caching on eNodeB is small so few video content storage
and eNodeB is installed many area in each region. To compare the budget that the service
provider invests to the efficiency, the researcher recommends to install video caching in the
region, since the investment is worthy than install on eNodeB. This research provides basic

information for LTE operators to make decision before installing for real use.
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PDN-GW 4 User plane Taeflinms 1FauriuIng Inaea¥e GPRS Tunneling Protocol User part
£ g 9 a . A 1
(GTP-U) uiluIng Innoa muniasgiueed 3GPP Iagldimaiin Tunneling tazmItyonao
1 o QBJ} I QSJI
591379 S-GW AU P-GW Wune19vziims1¥ Ins Inavaneaunsg1uveane IEFT 1iuae Tns
Tnnoa Generic Routing Encapsulation (GRE) Taldnaiin Tunneling 1FUNU
I [ 1 { a 1 4 v '
Control plane 1ilumssudidoya ldaanedoaissznineginsallulnseite LTE
FagUnsailulnseiie ECP 141ns InnoalunlumsAadedoasseninglnsaluandraiy

ponlY 1sznoudle 3 Layer Ao Physical Layer, Data-link Layer, Network Layer
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2.3 guuuumsanesdeyalulasevie LTE’
A 9 ] ] a
sdsuumsasesilganlulaseine LTE szuiseanainilszinnnisuing
o ' ' <3|
AUNNYBITYYIW 59071 QoS class identifier (QCI) Tazmiiveanilu 2 jiuvy Av GBR

(Guaranteed bit rate) (462 Non-GBR (Non-Guaranteed bit rate) AININN 2.4

LTE Resource | Priority | Packet Delay | Packet Error Example Services

Qcl Type Budget Loss Rate

QCl- | GBR 2 100ms 102 Conversational voice

1

QCl- 4 150ms 10 live streaming of conversational
2 voice

?CI- 3 50ms Real time gaming

QcCl- 5 300ms 10% Nen conversational video(Buffered
4 streaming)

QCI- | Non-GBR | 1 100ms IMS signalling

5

QCl- 6 300ms Video (buffered streaming), TCP
6 based applications

QcCl- 7 100ms 103 Voice, video (live streaming) ,

7 interactive gaming

QCl- 8 300ms 10% Video (Buffered streaming) , TCP
8 based applications

Qcl- 9

9

M 2.4 QCI : QoS class identifier
Nan: http://www.rfwireless-world.com/Tutorials/L TE-QoS.html

| o @ a
23.1 1/5210M GBR (Guaranteed bit rate) 1{umssuisziugunmuims Taeiilnd Bit
Ao A 4 Y & a . ' =T
Rate Né1Nga 391/52n0ud28 QCI 1-4 111unTNI3UUY Real Time 144 NI Insfnn 1ludu
I [ o a
2.3.2 152191 Non-GBR  (Guaranteed bit rate) (1Jumssvilsenugammnuims Tag
1o 8 K . 9 = g a [ 1 [] 1
ludilsdavue Bit Rate Usznoudie QCI 5-8 Fuiluuimsiszinniuds Data waglily

1J3N1541 Real Time

* Pablo Ameigeiras;/et al. (2016).3GPP QoS-based scheduling framework for LTE, EURASIP

Journal on Wireless Communications and Networking 2016
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2.4 UAYBI (Caching)
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9y s 9 A ~ 9 ' A Al A 3 A a =
1187 Cache vzinUdoyangnisonlFauiosiiiee91n Cache HuNvina@n tazielimsison
doyaniaegnisonial Cache  aziimsddoyalddlduinis uaznin Web Site iin1s

nasumlasdoya Server vzasIAOUTOYANT0GIU Cache NATINDYOYAUAION G0 ]

G

viniimslasuuilasvesdoya Cache 92 Update Foyario1ddisonlduins Iddoyan

)
ANADN

L1l
E4

Y
Cache 3 2 Y521AM A® Memory Cache 118% Disk Cache HaNMIHINUNG 2 LUUT
Y w A . I ' ) Ay o v 3 Y 1 o o A
92Ad18 Ae Disk Cache iumsomdeyandosms Wudwunn 13 lunieanusman e
= = 9 Y A ] o o ' v Y
CPU fimsisenldau szuvvzauminiisaiuimannon vin ldnuaez Tldunilu
1 <3 1 ] ] o
Harddisk @21 Memory Cache agtiudoyammiziinmiGenldauiios q 13 lunitennus
< X ) ] ' ] o v {
YUIALAN FI Memory Cache 1119115215901 MUI8ANNEIMEN N3diN CPU Aoanisdoya

9 d‘ 1 o I~ z 1 ] =3 Y dl ] o Y]
TCUUVICAUINYUIIANUIIVU IR N UUNDU WTﬂUlﬂJWU%QllﬂﬂuﬁTﬂW‘L!’JEJﬂ’ﬂlli]"l‘Viﬁﬂ

Disk Cache H39I38n9n¥071 Buffer Cache 4 Disk Cache 1% 1up13tdndadoua

Y

o 1 i < ] o v o ]
7 11 uaunuiezld SRAM A211159g4 Disk Cache 1dvineanuswannall Taanudoya

G

< g 9 =

] o w s A
Iimsiddaange Disk Cache Ty T lumniireanusiivives e Tlsunsudoamsiding

e SD.

Qe

d' L= 1

I 3 1
doyadunssnazas19a9 U Disk Cache tiNoaUUonaogluii e 14 Disk Cache U

U U U U

a a 1 <
ﬂigﬁ'ﬂ‘ﬁﬂ'IWﬂ'lﬂéi’Jj'lﬁﬂﬁ)Eﬂ\‘]5’3@!,57]

* Nectec, A%, 11051 H0an3e Inn, AONTUIIFAYAIVAN, 2545, https://www.nectec.or.th/school

net/library/create-web/10000/generality/10000-8548.html, (online)
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YNINYIUVDI AU
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y Y Y a A A ) a o [ ~
1dfun3idenineveanedny Cache nag Insevie LTE H91u73
2.5.1 414298 An Example of a Simple Cache system for a Video streaming Implementation
within a Network Simulation’ #7398 11l uaueifganuania Cache Hnanuiszansnimlums
Streaming video w30l Taen13M3UsuvLIA Cache Tagdraouniovranuy Broadcasting iLa1g
. . Y A . Y] dy
Multicasting 9178 Roulums Streaming AU
Ad 2 . . A
1) 1530995 Streaming video 1 1394
qu a Yo . = Y
2) Truanamuaisnlasums Streaming TunafeIiy
A 1 1 ad 4 9 9/3 a0 (Y
3) M3wpNABIEHINUTINNBTUazA 1 FNIHNANAUNIAY
4) litimsesesouq azgnda lluszrinumsdainlo
Y
5) Streaming video 9zgna lawuaduausnTae linganiownluszning
s { o rog ' . . . .
%9 Video Nmeasanaiaily 3 ﬂ’quﬁﬂ Akiyo Video, Hall Video, Foreman Video
o . <
Tunvuguamganazd Tag Video Amamgaazdulaiuuiasgiu 352x288 CIF YUV 4:2:0
. & . o
Video A mguiluliauinasgiu 176x144 QCIF YUV 4:2:0 Video Nanuall frame length
. o . [~ %
with 300 frames ¥ frame rate 30 Frames/sec lagii1oa Video Wil MPEG Ham1snageavil
[ 1 A~ [ 1 Y Ia
M3U5VYUIA Cache WL UM IUTVVUIA Cache Va9 IRUVUAIT IUTZUVAAAN LA
Usea@nsnmia lotiuaiu
=< a o dy " 29 o v w dy
NNMIANEINUITEN WUNUVONAALT
D li'ldsransmsnaaevunlasene LTE
2) li'lddilafanansenuvesdiusitia Caching Tuszuunaziinaneyssansan
Y
M3 199U
252 AT MIuTmstamsaniesulsziuguaIwms IiuInsvesusmsuuy
= o ] 6 Ya v Y o as a v Aa A o o
Foalnilulasede LTE fde laiuaueitmsuimsmsdaannesulsziuguninms
I~ A 7 ' : s 7 o
TMuSnsvesusmsuvuisealndlulasevie LTE Feldyendnrs Ns2 Tun1ssians

4 Ao o o 1
anumsel Tagfdidvesraesmsiianuueslngadie LTE 2 Juuvufe Streaming video DT

a @ a . . ] [ a % < a
NITUINITIANITAI LAY Streaming video !IfU“leiJﬂdJﬂ13ﬂﬂﬂT§ﬂ'J G?QWWﬂHJH‘UﬁﬂWi!LU‘U Real

* Patrick Mulumba and Peter Clayton. (2008). An Example of a Simple Cache system for a
VideoStreaming Implementation within a NetworkSimulation, SATNAC 2008 Conference Papers.
° asdniwa nulaas. (2557). msusmstamsaniesulsziugunmmsliusmsvesusns

uuuisealniglulngevie LTE. EECON37, U. 631-634. 1szine e : vauuny,
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. o & Y 99 ¥ ° A =
First Out M331099%192 JUnuvzdsenoualed 14 (UE) $119U 10 1309 aoilgiu
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A . Y a A c!'ﬁl
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=

' '
A o

=Y [] =l Y 1 1 = 9
1. Data Background 713411 Tasevneinineh hld lunswiviniins ldauuyw
o 1 d' a A (9 a = ]
$1UU Data 1inan Uszansamazdinuauvso li
M Yo K =K o (] . ~ =\ 1 Aa A
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An Example of a

Simple Cache system
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for a Video AUNINNT no A
o Y NN
AUTNUA streaming 114U§ﬂ1’i°110x1 .
- Haue
Implementation ysnMsuuy
within a Network Gﬂa"lmflu
Simulation Tnseve LTE
1 9 d’ [ Y
1. yaduseImssuilsznu v v v
auamlumsIiuims
. UMITARINGANTTUN v v
TA59919 LTE
. mssiaeagduuunsmiln
AUNINIFIU 3GPP nglu 4 v
Tn59919 LTE
1 9 A A Aa A
- yaiunvzilssansnm
TnumMsusMIdszinn Real
time
. UM31a0uNY Background v
152190 VBR 7911 Traffic
. 19Mdnm3 Distributed v v
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Abstract

The increasing demand for real-time services
such as Streaming video on LTE networks is
typically have time delay and bandwidth
limitation. The optimized Streaming video is
therefore necessary to LTE network providers.
This research simulates the Streaming video
service on LTE network by taking in to
account the effect of Video caching. This
research also considering the position of the
Video caching by simulating the position of
Video caching in centralized data center,
Video caching in each region and Video
caching is caching card installed in the
eNodeB in LTE network. This research
compares the performance of Streaming video
service using the time delay, jitter and the
packet loss. The LTE network providers shall

use the result as the initial information before

the implementation.

Keywords: Video caching, Streaming video,

LTE network
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