ETRI

Hierarchical Network 2F74 o] A]
mulel IPTV 7)< 23k

Mobile IPTV Technology Trends in Hierarchical Network Environment

OIZHT (KM, Yeo)  DHIQIASIRISBIOITE Ajeinel
BRI (US Pak)  BHIQIASIRIS SIS Mojeine
T (SS ko) DHIYAIRISEOITE MUY
zEel (vl Km)  @HilAgRIgEeTE Y

8 HWRY ATlEASRISERNS Y
OISF (H).lee) HESASEOITNS AH

*EIE RN BBV S AR Aoz 433 AR yE =E5E AU
2-03001, ZHA%: IMT—Advanced 2rMY IPTV 417]<% 7§,

e R
a
_
()
Ne)
<

Hierarchical network 712 TRt 2719] o584l AlSo] A= 3 2ol
A Al 85 Sl %A AR SIS SRt A SAl Zlselth 2Epd
IPTV= TPTVO]| of57do] taiil 7&2A olseAld= olgsto] Al oltA
L 1220 TV 3 VoD, Blof8] AJHIAE Al gt} 2atofk= TEEE 802,16 7]
1] hierarchical network 3! BHHI IPTV 79| A7-gd= AvEA F 7le
o] L 7FsA Solx 2 a1 ARl tisf 7]s%tc,

© 2012 SH=TXSAUATH

31



. M2

A

Z|Tt ofo|E} Yl
o= muke] glo|g Edfjulo] Znupdom Agakatl 9]
T} T4 dlo]g] A4 LekS 3)7]8.0 8 271471 LIR
€} WiMAX/WiBro 7]@«] g8 AulAet o] Auf
EZ 59 et 7719 Ader va=2e] feks
771 9 Beked, IPTV, VoIP, VOD, video
conference 5 HE|T|T] o] AH|A Egfu] o] YrfjHsta
oIt mubl Eefj] ARNGFO] w5t HHMY Tlo]E ¢
& HEYR Fote] & dlo] Har glom,
4G o554l IMT-Advanced 7]%¢] 3GPP LTE-Ad-
vanced®} WirelessMAN—Advanced(IEEE 802,16m) 7|
Hke] WiMAX/WiBro—Advanced & 41829 XIgk2
HHk Hloly Edfjg o) AN te HEHoR S
7Fek Ao}, Al231(Cisco)oll W=, 20117 2016
© Afolof] AjAIA R wukd Holy Efgo] Ag+t
AAE(CAGR)©] 78%0] o]=28 188l Z7Fsla, 20164
ol uie 10.8 AXpRIE(10” bytes)]l D& Alolet

Ejrjr 71—.0_ Eu].ol x]—i]‘é o) = 7§>

£ A7 AIE WsstoHll
Aol Al SAlFo] w2 2|oe] B4 HEYAE
FA . 82H] Aulgo 8 YELR|T9 85ks A
7|3 NEAL] Aot HEQID 888 ol V&
2 Asksiar 9lrt,
7|12 T4 Z4golA Algke P2 w3l(link budget)
I} AgHE A A S e 3}‘%«1 =L (macro)

7R o® ] Ak Aelshd WhAlolA, HIERA
o] &F=& SHAIPI7I Slsll AA Eﬂ a2y dA5A
(Remote Radio Head: RRH) A, 134 (picocell), H|
o|(relay) % =M (femtocell) 5 FXT T4 &
ARESh= A= TR 2719 A FAdsto] ujAls) T
HAG Al G STHeE Al A Aol YAIRE e
AH| A E2S 3R 7] 7] €)%t HetNet(Heterogeneous
Network) 7]z0] 57gstaL, HEJn|t]o] Aju]Ao] A

32 HXESAMSEEM HM27H M6z 20124 122

/\]_/_\_Eﬂ o] X XM_‘: Aﬂlﬂ]i uo]—og

7Vak gk, A&, 3-ATHhot spot) X9 Sol| TaL
A, HEA] 5O A FEO| 7]AlS A9 e, AL
Srg 5olA -Ur’ﬂo’ﬂfﬂ Al=pd 2o} “‘5 = =9I
7] 913t Al AnER] 2, ol s A 5= fI't 37t
Q1 714w AA, 1EjaL 39 A9 saE fIet
geflo] 59 AAE Sl M2l 7|X]= Qo] YIES
=9) wuped dlojg EdY &= SHA717] fiste]
Multi—tier Network(MN)2] & 8/Jo] th==|3laL, [EEE
802.16, 3GPP £l Hierarchical Network(HN) 7]<
WS 913t Eo] ZegEar gl

wupd IPTVE ©)s E/‘J Jg ol-gsto] W ARl
= a5t AL gl <
Au olsd e AlEshs

Nl

r

o] [PTV AJH]|A% SGPP LTESF WlMAX(IEEE 802.16
79Dl A W Au|AE X s7] gk MBS(Multicast

and Broadcast Service)2} E-MBMS(enhanced MBMS)
£ 7k g Algels Au]2olch MBS E-MBMSE
A A AAE o] ARARSe] Bhshke FEHIE
ABIAE AlEskaL, of2] 7|A=9] e}l MBS zones
T3810] MBS zoned]| &3 B 71252 F-Al0]l zone

Hell &3 dEEolA tﬂola SAlgITE oo} 7S
MBS} E-MBMSQ] 441 HFAlo| ZL2% mHlel [PTV

+ olg] ARBAREo] FYUg A AHdE ARgSto] ARl
9] H-8A41S =0]31 MBS zoneo| &3H= Al A 2|9
o] EAeh=z BEES A ol 7k skl el A
Hlgo 2 AR 8% SHiAl7]AL A
& =0l 7lsolt,

[ Aol A= IEEE 802,16 7]4te] HN 7|42 A%
& A EY A= 28kl PIV 7|6 59
brdc, 202 VAolA HN 9 28k IPTV 7]&
O] FE 71s/d SHY 1] ARt tisf skl A&
=t}

(6]

o o
L

“1

m>~ 001'

tlo 1o



1. Hierarchical Network 7|& S&t

1. Hierarchical Network(HN) ¢i71 S8t

thoFst 7] 23 o] multi—tier 43S B35+ HNO
29 WEE 29EY AALgo] TR O[S} CAPRX/
OPEXE £0°]aL 7|A[=¢] ujz|e} F-A] K 5o B
H-§-9] T4 Al 78ks 7 ES SlaL, HIERA 85
= %EH/\]’]J"LP Aol A AIE 7dsHE Aol o
31 AFA-2 225517 28l Multi—tier Networks(MN)
& TSI 7135 0 4 elsh o154 e, 5
Al o] H3F B9l -8 SON(Self-Organized
Network) 5] 7|&0] B8 = oo} 5k= 275 T
Z3fjok gt} IEEE 802,162 HetNet study group®
HN 7|40 tfst Ao w=m, multi—tier,
multi—radio Y EQ=Z, & MN L2= 2313+ HN 7|«
o AAEHY HE AEY 2198 FRA 0T sad)

i)

A 0l ;q]:]]_g_ }\]/\E-] (—)1%—_ ﬁo“'%%ﬂ.i o]—‘— Lﬂ

TR

EE =25 APRITH2L B MN 7]s9) $8 8

&E greeno|™, AHlE] 72 A} e S0l
A& §FS S7RIPI7T S8 &% 71A= (small

base stations)S 7Fe] Fg 7|&at o|suhy 7ho] HE

= 538 WA e AL Qlek

MN9] ¢ w9l [EEE 802,16 A¥ 552 4
A4 HEYAZ FAH single RAT(Radio Access
Technology)?} TEEE 802,11, 3GPP 9] o]£2] B4
A& 716 YEYARE A% multiple RAT(multi—RAT)
s A0 B ASA 2 FHE AS AT 5
ek, 7H4, best—effort E TS YEY L] Halo]
w2} wEs] Fukg ofole) [EEE 802,11 StAagtew
°=2Y (offloading) 7] AL}, 3GPP LTE/EUTRASH
& s o A3 1t Edlge LxegAr)7] 9
St o2 multi-RATo] o]-8= <= Qlt}, |3 multi—
RAT 7|&2 E3et i 7H A% 2 % | 7%, vjH
3] 99| IEEE 802.113}2] %2 W3] tf22] 3GPP

-~

_l°1‘

LTE/ EUTRA 7te] ket thh =gato], Akjar}
& AT GolA g AHIAE 9Iet Bt w2 A
)L gl

Single RATOIA MN& tja.2 7] A= E3}5}0], uf
o] Z& (micro) 7|A1=, T|3(pico) 71A=, HE (femto)
7|14, deolelay) 7145 9] o= 2R 27]9] 4
3 71115% AES FAok= A5 (hierarchical) HiZ]
& S (overlay) ¥ FejE € 5 e,
%‘ D& HN 201 AZA 44 AAQ o5 vetd
9loH, single RAT MN %L;A 221wz 414d
S YUg RATRE A5k AISER 794 Aol

7F, 494 71115#01 A= 71Xl%ﬂr o] 712+
2 IEEE 802 s 0

2 Hgsto] 7] 6117% (legacy) Al2le] B 7]
50| 7Vt s FH AWl eS A= Aot o

=

w@

flo

lo

F

__4

o) MN©| AR 7 A 7 2% 74250 dY o8
70| 2% (coordmatlon)% A AQd AT 51 9
3 Ao] Al H4 EEC LR R e
3 Alo] Ao 27},&]7] , TS dslslr) 95t =g

o] Bastn], F70] o}z A4} ol5HEY] A5

7H0R G St Uk S 71ed 24t

ik 7P 98Hs HNO S84l 24 e
34l 7|0l 0 7he] Aele chat k)

o ARgA})| 95t ad—hoc FEA A2 Q13 714
* (CSG(Closed Subscriber Group) HEAlof| LA

(T 1) UHN 2x=et 714 HA

047421 Q| / Hierarchical Network ZHZ0|M ZHIY IPTV 7|& FI5F 33



== Al ehof] ofRt 7hAd

c A A $AA

ko g2y uFA r HEM R o] diggsociation) 7F

.

5782 ¥915= range expansion 7]0] J2{ECh,
2JL} range expansion WA 518F H29] B3t F4=
ASHA|71H w20 Af/okeF W2 AHASl Tt
Al alog 2-ggitt,

ot ol ]2} MNofAl= mi2A40) 252 Arie]
Aot 4 gl ©l5d(seamless mobility)e #5510
AREAL AR AR FAE A7) S Ve
i sfjof gitt,

HN YEQ= W &7 7|49 viA] Al 21 532t 9]
A7} w8t 45 ARAE Fash 93-S st
= MNOJ Hj2] A] dLefE|ofok g}, 7k, AW HEA
HjZ] A] B]-go] B 7| wES SRESlAL, Ae 1]

7

== =0 s =

SAY HiR] Al ke AEER O] ARG i 50
= & Wetes sh= AlH|, 53] CAPEX/OPEXE
Z0l]7| fJall == 7| A=t 27 7| A= 7hof] A u
=2 ARG, o|2H] 47 7RI HijAE B &t
A e 9hE Aolet, B3 47 VA= IEoE W
glsto] AlAglY] AR A2 S5 S7HI7IA
U, @8e4lE sk 4% 714 1 EHAEE 5
off THlE Blehe 71ed W W AL"Y s
< AgHolal Mo w Fol&E|7] St F83F v
CE e

MN HIEQ]=e] thal] 7L PA|ef 3, 2]t o] 1
Alo]| W} SOMD(Self & Operator Managed Deploy—
ment)?} ARMD(Access Rules in Multi—tier Deploy—

34 TASLSEEAM M27H HMes 2012E 12

ments) 502 23 71 413H0] WAIE A 4= 9l
SOMDE Bz 50) 4 7]415H0) whale]] Qlota], At
S A XS ISR WA B4 AL
AL 8 9 Prejshs 7] o) ale] 9l 4
SIck AMBA7 2 ARk 283K B9, A8A)
ool 3= 8 E4o) B0 $8% 4= 9l A

o] gl vl Ae] Wt Zlok 21 R AgA vlg)

Ot Ax|e} )= 71 Aol S BRE Sl
et e 4l SON 71s= F7Isto] aa4Ql
27} 7hs st i), whebA] &9 71A=9] HiA] Al
At AREAL B, AVY} 35 A 8
< aLEfsto] A9 Al M7} 7hsRt ASA A &
A& Zrofok Tt

ARMD= < Eof w2t ohofgt s19] AlE-2 741 vl
EfA 245 ol§sto] HN UEAE 45k= A
=, HN o] = ARgAR= 819 Alg 741 UIEHA
& 7FeRAIE A7gsto] ARBAN AlHlA S &2
F50l Wt 519 A% A YESiRe] H4S st
=2 3 ol

o] ¢lofle &% 7|A]=r HjA]+= single carrier, mul—
tiple carrier? carrier aggregation 52 A2HEYH 3-8
of wke e WA AL T 7He] FElEAl, 71A]
=9 o] E3t 5= 28] areEjofof gt 53],
A RG] ofluA] AR QIR 71> HNof| §lof
A 83t 71& a0tk

A HGTToA oAl Ak SRt T8 8 Vs
S sh7E B O] Foht ARgAe] e 5 HESHS
O] 20| whet 72|59 22 Z A0S Fo Ay
], w2243} 23 A 7} cooperative MIMO2] &2 -
4 5 YEHZE A7 (reconfiguration)sh= 7150
ok

7V, FEAQ1 T4l lofg] AHIAE WEEA17]7] 9

3 vl=gime] Sape] S Sofuh Al S 71 &

i)

u o



=)

Y 7= S A
Yzh S0 whE e Anjef 3 4
iek, A el Evfge] A, ApgAYe] BAIR]
B Aihel Aol AbgA} Edfzio] Eelm, 2ol
v S, 7P Sold] Al olse® Qlgt A
Edgie] Y5} eolFoR ol o[ Eefzie]
Ajo] mj-& A AL; Egm o] HAj7} A7]ar, ZYolit o
71E A G] ARSAF ofF ARl mE Efig o] HF
I B Hilo] 38ul= & mulel Erfjuo] By
S sH|EFo] tf$- A A WAEk= Alslo] A|7te|| wlet A}
T AT ¢ ol webd, HERAY o] aad)
oA oHA] AR A-fo] =2 FsHE Al 47 7|
Aj3e] wix|ek HFe] W=D ATA o] el
ofok 57l

2. [EEE 802.16 HN EZ7|& S&f

ol Al 7|48 vfEro 2 Aet IERE 802,169
WirelessMAN— Advanced(IE]EE 802.16m) 7]&-2 2|
tf o]5=4] 71421 IMT—Advanced 34 A4 7|48
A TTU-RY ¢J3}] LTE—-Advanced®} g7 20124 14
18Yo]| FA1A 02 4591 Rit}5]. IEEE 802, 1604+
study group=r &3l HN 7] thet A= 1A[2]5
251l o)e) AAsle] IRER Std 802,16—2009 3%
Z7249] AR gAareZ MNS 27| #2852 93}
9 ZRAEPAR P802.160)E +:210] A%},
[EEE 802.16q o] 20154 297k4] *l8)at
work plan 3}of ETRIE 5422 TEEE 802,169 MN¢]

K228) 07AR) BASRDISS 24 3ol ek

[EEE 802,169 MN9| A|A8] Q7AF} SRD A=
y=glae] Aol gake v‘a APA| T AL A9 R
Aoz el 98 49 RS FHOR A4S
A i), sl A9 1 2ol Ao
7bo] by ell7), Aol AgE Be a9

2t ols/d 8], 2% 7A=Y T HEHUE F
gF MIMO A|€[9] 59 84 7[as dhe= sfal Qi

IIl. 2HIY IPTV 7|& S&

1. IEEE 802.16/WiMAX

71% IEEE 802.16e0l4] MBS AH|A7} ZI5}e|o]
[EEE 802.16moj|4}+= E-MBS(Enhanced MBS)2k= ©]
FO& 431 Sit, E-MBS AHA Fol= single
BS(Base Station) access ®-4]17}+ multi—BS access 4]
o] ZAs=Hl, single—BS access WA o] W
H‘ﬂiﬁ HES o) 3 7)9) 7| K= FaA] ARIAE
Pé} 0]a1, multi-BS access WS thbo] HE: A

= ol 9] 7Al5a ElA AHIAE R WA
Al A A9 9] erEelAls e S0l 2t
Aol TR TholHATE] (macro—diversity) 152
2= )t} o]t SFN(Single Frequency Network)
SolA ofd 7|AmE=EE s AHAE 7] §
A= = 7AEERRE 2w Alese] 4 714
=ORRE o= Ao} HuwsjA AA Agke] CP
(Cyclic Prefix) 7¢F ol §lofof s7] whizol IEEE
802.16m FEo| A= 1/16, 1/8 12|31l 1/49] CP Zo]
£ Al star QleH3],[101.

WIMAXO||Al+= IEEE 802, 16me]l A< MBS AfH]
25 OE 85k FHE 2257 A=A &
A Release 2.1 NWG(Networking Working Group)
Network Stage3 &A]ol+= E-MBS AJH]|2of tfjgt £
3t AH= Q1= AlejolcH11], WIMAX SPWG(Service
Provider Working Group)ol|Al= WiMAX based m—
IPTVER= work item-s THE0] B AJR|AEE oy}
S wHRd IPTV AR|IAE Alss)7] flste] 8FA
ol thgt 2ge 2 Foll ok (2" 2= =ekd
WIMAX Y EQL = RS LR,

==

F

=

F1T

oﬁ

042421 Q| / Hierarchical Network EZ0|A Z2HIY IPTV 7|& X3t 35



— Control Only

=== Control and
Data Path

R4 ——

ASP Netwi
Another ASN Inte(?ne?rk/

(O 2) ZHIY WIMAX WIEQ3T &= D

2. Beyond IPTV

2| MBS $-2 MBMS AH|2A= 2491 MBS zone
= Ak FElE = =2Hd IPTVE 74
Q] aE4E =ol7] $1ste] 52 MBS zones 74
Sk JPAlof thsto] $-7F asi,

HEAT} ShAgh Al w22 Alo] SR Al -8 A
oAl AE A5 70| interferences T3l7] ¢Jgh W
© 2 walYd IPTVOlA = Als el Az o s
2183z carrier aggregation 41E A8 M=

B2 a9 AR Aol 3k s el
interferences T3t 4= Q= HHkA PTVE] EA4Jo] 11
2 A28 WAlo] Fashs o]Alof gt A7F da
Eliss

AR W AHIAE A
Al A FUASE FAL WA o] S8 A= H)
A IPTV AfH|20] Zidro] HQslar 7k A =g BH)
A IPTV ABIAE AR ot AL AHIAE
= FHIFHEAE Adsks ek R HHEY IPTV AjH]
271 Z1ggE]ojof i},

g e 4 9l

v. Z8

HN 355104 mupd [PTV AH|A9] 282 FLA

36 TASLSEEAM M27H HMes 2012E 12

7} LﬂE%ELPJ %@% S’M’SPX] Okl AH|AS HES &~
A== 8l7] 913t Ao SHo| A ARRkEo] EAG
=
* MBS zone W2 Al A 7+ HEQH
o =z tho|HAlE] A}

AR, G vy aRE o] 5 2=
(idle mode)&2 Zold 4= l=d, ol T2 sl 7]4]
O BRE Y] F5F sjAlstal 7|Al=el A §lo] A
FaA olEstHA Het, tiF-Ee] MBS HIAY S A
F HEof Qi thidoflA|I= MBS H|o]EE FABHES
Sk WAlo] AgE &, 7RIS ATk FAR
Y MBS zone WellA MBS dloJ&l= A
SH02 AT ¢ =R Sk WAl wbA,

Of

MBSZ oIgt A& Al 71 A=oHE 24s)sl7| ¢t
5 BE 8o "R ojgk aE7F Wask Rlog gt
Fet,

E4, HN $70l4 MBSE 93t uja2 tolHAE]
HAUF 82 AHA FAE A AoR o
g}, oS 9, FUS MBS zoneC & TAE tja2
A 9l olof] FHE HEA MBS AHHQl
E4S 7K o gleng) 22 sfjejojm MBS7F A
LS Q
o

AEARRE] i tholuiAlg o5 7}

E
= AS mjmEATHE AHAS W Qe

=

2y
ot

5l
X

Hierarchical Network ot 24 T& Jis 7[8to| CHdst
MICO‘ ZHE Axo| YEYIAZR HOF|H, J|XZoZEH

Zc|= Mo M7(ol whet DHE]_EML =S g H|igl o
EQ%OI 22 0l(overlay)E EFS 7HEL

e PTV E20| 2FEc g2 HEYI HZ0l
Al g2 SR BN, HOlE, 34, 3% 59 ZHXE |
Wio® 05T HEE o) WO MBete AblA
MBS Zone S MBS ZHXEZ SAlsts 4 1E wel=
Bolslol, 24 sfel USS(EY 4 J2s @ Silol B8
MelA ooz Tsie] MBAD} of2f M2 Sxols SOt
Mplaol el g Iﬂgﬁfé =a|x 37t




o

Th2hA, IMT-Advanced ©]%5-541 Al2FlolA S2et
o W A= 150 mupd [PTV AJH|2 A5
et A7t Al e - HN gollA A

L I R LERLS

oto] el

ARMD Access Rules in Multi-tier Deployments

ASN Access Service Network

ASP Access Service Provider

BS Base Station

CSG Closed Subscriber Group

CSN Connectivity Service Network

CP Cyclic Prefix

E-MBS  Enhanced MBS

GW Gateway

HetNet Heterogeneous Network

HN Hierarchical Network

MS Mobile Station

MBMS Multicast and Broadcast Multimedia
Service

MBS Multicast and Broadcast Service

MN Multitier Network

NWG Networking Working Group

RAT Radio Access Technology

RRH Remote Radio Head

SOMD Self & Operator Managed Deployment

SON Self-Organized Network

SPWG Service Provider Working Group

SEN Single Frequency Network

of

D2

[1] Cisco, “Cisco Visual Networking Index: Forecast and
Methodology, 2011-2016,” May 30th, 2012.

[2] IEEE 802.16ppc-11/0004r2, “Hierarchical Network
Study Report,” IEEE 802.16 Project Planning Com-
mittee, Nov. 9th, 2011.

[3] IEEE Std 802.16m-2011, “IEEE Standard for Local
and metropolitan area networks Part 16: Air Inter—
face for Broadband Wireless Access Systems
Amendment 3: Advanced Air Interface,” May 6th,
2011.

[4] D.-L. Perez,
Coordination Challenges in Heterogeneous Net—
works,” [EEE Wireless Commun., vol. 18, no. 3, June
2011, pp. 22-30.

[5] ITU, “IMT-Advanced Standards Announced for
Next-generation Mobile Technology,” Jan. 18th,
2012.

[6] IEEE 802.16-12-0533-02-000q, “Proposed System
Requirements on Base Station Power Management
for [EEE 802.16q Networks,” Sept. 18th, 2012.

[7] IEEE 802.16-12-0534-04-000q, “System Require—
ments on Interference Management for IEEE 802.16q
Multi-tier Networks,” Sept. 17th, 2012.

[8] IEEE 802.16-12-0531-01-000q, “Proposed System
Requirements on Mobility Management,” Sept. 17,
2012

[9] [9] IEEE Std 802.16m-2011, “IEEE Standard for
Local and Metropolitan Area Networks Part 16: Air
Interface for Broadband Wireless Access Systems
Amendment 3: Advanced Air Interface,” May 6th,
2011.

[10] As} <], “muld IPTV 7] d3 2 A+ 330 3k
AAPEAEEHEA vol. 26, no. 7, 2011. 8, pp. 43-56.

[11] Draft-T33-001-R020v01 Network-Stage3-Base
“WIMAX Forum Network Architecture Detailed Pro—
tocols and Procedures Base Specification,” Oct. 17th,
2012.

“Enhanced Intercell Interference

Q| / Hierarchical Network EZ0lM ZHIY IPTV 7|& Tt 37



