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Sk QAREE 5718k 10kbps the] 1 Al o554l Mu|2ek= g2, W-CDMA % CDMA-
2000 o2 tj3t5]= 3 At 2~2.4Mbps, CDMA-2000 1xEVDO rev. A/B €} HS(D/U)PA =
Y E %= 3.5 At 5~14Mbps 9] HlolE A4$5E-S A58t} Super 3G E= Pre-4G & E3)
W A xEske) sidto] Wl &9l 3GPP ¢ LTE(Long-term Evolution) A28l a1
100Mbps(downlink), 50Mbps(uplink)] H°o|&] %5 A|TS EXZ slal vy T4 77k
=2 folg AEFES 7] fEIAE 71EHoR u£e] WEZ(High speed modulation and

demodulation) ®413} 58 thedE(Wide bandwidth)o] S7-AT) 11:0] HMEXZ Qsjri= 4=
Al Alge] FAo] Eolok e F-derror rate)S Y F L, Az FL tiy) Wl gx|ole]
Ao} wkal A5 o] 441 A (Transmission power), T 441 Ax|2ke] 7 (Interference)ol]

ofdl] gk wEbA, el teEat e FA S 7o R B uf, V|X|ao R RE
W Aol Wolx AW 71x5e] AlofellA] "ol duE e Qb e Stol] X% ARgAL
= Ao A Alse] FHo] "Wold il glom, o]& Q18| Aol vloJE] AfH|~
Rho] 7FsaHAl .

2. S 2 Moo SFt

=

A At el F2= ARSEE EA AHIAE AR A dNPdSHPSTN), 3 ])
E9l(High Speed Internet), ~12]aL ©]'5- %54 (Wireless cellular) AR]A2 22 4= ok ARE-
S o5 3 AH|EE ARESH| fl8l ME the TFe] dEVIE Tkl ARgsfok s,
T2 ARERl et Zp7] vhE s Al whet AMdEl A Es W Hrh dubdst Au)s
7} A2 s gk walelA QIEfYl 7|uke] VoIP & o83 5] wgl whaloz slstal, o
TEAL A2 =3 QIEIYL Z]Hke) ALL-IP WO S8 gowM olE 3t AH|AE 55
alazt sh= RAIQle] ZF ARAPER ZdEo] gtk 1 dE Fd Sk RaE oy sk
2 ol Yl ARJAFERE A2 UMA(Unlicensed Mobile Access)tt OnePhone AH]2A 5-&
E 5 Utk ol Huli% o] T E=(Dual mode) ©E7IE o]&ate] 7oA ARSE =
MBI o] 55419 S B dnkstel o] eEAle] Aeks sARAIRE = Hgto] 1%791

o7} o]FEE WHr]o] 7HAo] & EAIRS AL Stk

ufba], ool AFH 7?] TARES SAlol sidsty] 218 et =, 7A= 02N
A 7ol Y Dl P& <kl 7] wliel AriAo® FHokgk F4e] AEE FAlehs
AREAFECA] a1&e] Holy] MH|=E Alee = glow, arte] o|FRE THv|E AR
eaL, o] ARgAE 24; Qlo] eitoll A AREsHA o] st WEv]E ariE 7Pge] Akt
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2 www.iita.re.kr ‘ HEEMARZISH



9 31 QB AHIE 913 ARSE 5 QU SR ekeE hE JSe] s ik
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oF#] 3GPP & #8t 71l eJaf o1 Aol SASA = kARt dntA o R 78 71
= B Femtocell ]2} 3+ DSL #H9-EL} AlolE 2yl 53} 22 Aro] F7]2, £9] wi=a
E(Macro) o582l 7IA=ell vlal 53] A% 7 A =S o)tk ARgShs Tk o] EAl
AlAAtol A adEl 3ol a4 wi=(Licensed Frequency Band)e]™, ¥-& F3<~Unlicensed
Frequency Band)olX%= 21 4= St} &322 dIAl 10~100mW Axolw, Wbg 50~
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Aok 7IAFoRE FAle] 10 B olWe] ARAES 8 AL, F 2GR e AREAPE
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- S Al TR TR B o A S0 7IX =k 2] AREATE
Zto} 913] gjeto] golsith= Aotk whebr, S5 AHlE Aol ARARe] $1%]7} wjeto]

29 043 AT 5 ek

47 Zniol Aol ARl TRt 2o AZo] ek
- Auls gele] g ge] mlER )] F7h AR flolw 714F Aul e ge) X
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s Aoz o skt 2], ABI Research o4 s Baao] wkzm 2011 d7H4] A A
AR o= oF 3,200 vE 7le] 718 71A]=ro] A= oF 19 200 vF He] o] Zgx]o] AR}
g o= o delrH3]. olefgh dlds wkedsls, 2 Bl 2] dxkEe] 2G GSM % 3G
W-CDMA & Adsh= 734 71X AES 2xsh=r) 8k, 9% s 7H48 7IX=

e 9% A g8k ik

b}

("

1. Ericsson

Ericsson < 2007 @ 2 9 AlAlOA 71 2R A7]1E A%8k= Femtocell solution & 3%
B H 4], ool WEH ‘Home Access Point’z} B#]& 7H88 71X 7hze} Al oF
3emxbem A7]R2 S3] A¥o)7] wiell AR Sl Al X 4 2laL, 2G GSM %
3G W-CDMA @275 588 = Stk o] 7|X=2 Safjell 1% i QIEMl el 1
W, o]s Wa7]= AREAPE SUE o] s ApsAom 7 VA AHste] A&
=g

2. NSN

NSN(Nokia Siemens Networks) ¢4 2007 W 79 3 At Femtocell solution & 33}
tH5]. NSN ©] Femtocell solution < (718 2)¢} 7¢] ‘Femto CPE(Customer Premises
Equipment)’?} ‘Femto gateway”= TA%CE Femto CPE & theFsk wiv) ol o8] oRxF 2 7
o] Sffol] AAE= 7AS kg shH, i QIEYl Woll &k Femto gateway &

Femto CPE St ol 5841 8} Alold] Alo|=sle] qake Sastul, aly weat B20

¥

4 I
Core Network
Irl: W /4
I'\."- :}'IJI)'I ! ‘:.J \
w/IP Tu SGSN
EI ~/2 Internet —
Macro Femto N
site Gateway =
MSC
p S/

(222l 2) NSN 2| femtocell architecture[5]
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solution < 2008 W@ 3/4 ¥7|5-E] A-g3}=|o] Hx|E ogo|tk

3. PicoChip

=2} Chip maker §1 PicoChip & 2006 ‘doll 3GPP R5 7|8k} HSDPA & A998 & Sl
‘Femtocell reference design PC8208°S 7313t PC8208 & (18 3)3} 7o) 200m WH3
o] A]9E AWskH, 1 AMR 2} 1 HSDPA channel & AR88H= ARSARS H 4 8714] 488 =
Atk TS 2007 Holli= 3GPP R6 719ke] HSDPA ¢F HSUPA & 55 A998 4= i reference
design PC8209 & x5t e, o]= 1 AMR # 1 HSDPA channel ¥ 1 shared HSUPA
channel & AFE8H= AFRALE 4 7R =88 4= 9t} Ipaccess A= o3t PicoChip 2]
reference design PC8208 & 7|W+o.2 Oyster 3G femtocell #1353 EA3IATH6]

PCB8208 Femtocell

Home network (50m-200m)
I WP 4 users

Network
5 [ £
R EJ
E i
\ H / TMbps HSDPA
DS LAM — Eihe
Exchange DSL et PC8208 \
Modem Femtocell ~
\
}/ Optional
WiFi
Cable Cable Cable integrated
Network Modem -

Ultra-Low Cost &
4 users, 50-200m

Competes with VoWiFi and UMA (eg Fusion)
Domestic use, residential gateway

(32! 3) PicoChip 2| PC 8208[6]

4. Alcatel-Lucent

2007 ¥ 10 € Alcatel-Lucent A= Sagem Communications A}¢} €7 3GPP W-CDMA
7]"ke] HSDPA ¢} HSUPA & E5 X|¥3sk= Femtocell solution ¢! ‘Base Station Router(BSR)
< /I Folgkal BRTHT7]. BSR A S1¢] DSL ¥ 22 3148 QIEYl wo] <rE]o] ARgAL
tloJElE o] s-&4l AFdAt os HEd 4 vk HE3h BSR S F7H4 0% Wik 289 7]

T 2k ool
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5. Samsung l
o] AbdEAl S (1% 4)9} 7o) “W-CDMA Ubicell Mi
o]Zli= Femtocell solution & %3£3}3it} Ubicell & 3G | - I

HSDPA ¢} HSUPA & X7 x|¥sh, Sule] 314 Q1Y %
o3|
i=]

o HEHo] o)& B3l ©l5E2 ARdAke] RNC of] A+ )
(8 4) AMEXIS| Ubicell[8]

6. ZTE

Z=r9] ZTE %3+ 2007 1 10¥€ 3G W-CDMA 7]8F] Femtocell solution Q1 ZXWR H8901
BEEISITE ZXWR H8901 2 # Az 7.2Mbps 9] HlolH 2552 U 4 o] ARAE SAl

3t 4= Qlo), ZTE = W3 gkoe] W-CDMA 7]ube] 7194 7142 ke glaf 4bdantsh
T5o= A7} /S Fask=t] helirkal Bt

o

ni

7.NEC

o] NEC += Femtocell A& 713 A21 Ubiquisys
AR} &7 Femtocell solution 71 2 H3-8 $18F =4
A&=E @Yok vkt NEC += (19 5)9F 2] Ubiquisys
APF 8 Femtocell solution €1 “Zone-Gate’S 3G
home gateway solution 0.2 &8t a]golH, ZoneGate (28 5) Ubiauisys 2 ZoneGate[9]

o= PicoChip A}¢] PC8208 o] ©i=o] W-CDMA 7]9+e] HSDPA #]€lo] 7}saftt.

0

V. 3PP 2| HEs S8 ¢

]

& Ols+

—

il

3GPP olAE &A] TSG-RAN WG4 o] % 3}l ‘Feasibility study on 3G Home NodeB
(RANFS-HNBeNB)2hk= Working item & 7g3ka, 3G W-CDMA 7]3te] 718 71#]=l]
ek Fgks sk Aok 7HE 7IA=E AR AR AREES TSG-RAN 1590 9]
d st s 9len, RAN WG4 += 748 7IX=r9] 874K, RF & Issues,
Frequency accuracy 5ol &8k U85 ©d3tar, WG2 ¢ WG3 £ Architecture, Deployment
and operational scenario, Mobility scenario, Access control scenario 5ol &3k ALBkRe- W
akaL Qlrk

I ollA A mhe} o] Alell= B4 7P48 7= AlRFEe] 2705l s Adke

HEEMAJIISH ‘ www.iita.re.kr

~|



FI1=S8 &3¢ 1336 & 2008. 3. 5.

], 3GPP oAM= st ob4] 7] WAl w2 ek ¥k 3 4= TR 25.820[10]
o= 20079 1192 @A oF 65%2] PAES Holal 9lar, 20079 119 Zoll AFolA
& RAN WG meeting &] 232 7]8ko 2 Version 1.0.0 o] el 2Ad=o] 2007 d 11 €
of| WA oA A= Z3](plenary meeting)?] 591S 7|thH o, 2008 d 3 ¥ =371+
X7 AFelct

3GPP oM i=2] 591 78 7125 =A 3G W-CDMA 718ke] home NodeB ¢} 3G
LTE 7]9+] home eNodeB(evolved NodeB)Z EHt) A4 3GPP oA F+=3p7| 13w
U= LTE Al2=512 3G W-CDMA Al=813} Hlus) & v, CDMA 7} obd OFDMA ¢ MIMO
719ke] Radio technology & AF&-8hH, 7]% NodeB ¢} RNC(Radio Network Controller)7} %
¥l eNodeB 7} AREHITh= Avkat Apolis 7HAaL Stk whebA], 71E RNC of] gAj=w
MAC, RLC, RRC % PDCP ¢} GTP protocol AlTE°] 25 eNodeB o & =]7] wizol, 3G
LTE eNodeB 7} €802 A}8E]7] YalA= home NodeB 9= A% T2 QA 8RS 714
4= vl glth 3GPP oA, dAl LTE o et 2238} 29jo] o2 318 Fof] glorma Ut
3G W-CDMA 7]%ke] home NodeB o that ¥5315 $-A5 o2 F=ash= FAlo|H, ulelr
4 TR25.820 2 3G W-CDMA 7]%+] home NodeB ol #3F W8-S F2 7]&skal gk o
W TSG-RAN WG3 ol4+= ©]& 2 7}4] home NodeB ¢} eNodeB ©f] #3F Y83 FA]ol 11
sH= TR R3.020[11]0]2R= Ui #4524 Foll otk SRRl o] &4 Tk o}z AlZF v
o], 2007 @ 10 ¥ Version 0.3.0 ©] 2= 21Tk

F7#3F B4 TR 25.820 7 R3.020, “18]al 7144 7|A=-8 7o) #elsta gl AAE
oA EF3hE A7 Hax oA F2 AFEE AF 9 olrES e £ FEC]

(2007 11 ¢ 715.

(AT

1. Requirements

A7 TR 25.820 2 R3.020 ol 71&=H 748 71A=re] QAR 58] 2 v
2}
- Home NodeB & 7]&¢] UTRAN T8 483
- Home NodeB &= #i1 30km/h £59] o] 543-S 71 @d7]|E A|PE 4= glofof st
- Home (e)NodeB £9] AFg-o2 Qg 5 Y T e ol 526k 715 A~

o] Aol AstsA Solok B,

— — =
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- &k A9l Home (e)NodeB 7} @52 02 A=A} B== 2] home (e)NodeB 7} 2
o] AA|EH el Ads SHA Arteh xfolE Holx] Golof gtk

- Access control 2 network registration < 93l ZF home eNodeB ©l] 3} identifier 7}
ggElojof gt

- Z7] AR Al ol 55l 2R Tljde] Thsshd HAst wojof Ftt

- FAETE F ol sEAl B 9 B FAIET A2 I AEHo] opd UAIAS] A4S
A3t} %27 AX] Al, home eNodeB 7} &4 2 S/W the2t 3 28 2713} A=
Feggity,

- Home eNodeB & 913+ &4 9@ S/W 7} WA =0} 784lo] HAadh 45, o= 4o &9 %

TR R A28l 98] home eNodeB Z EX]=ojo} st}

2. Deployment Scenario

Home (e)NodeB AAell 7P & Q& vAlE 2102 thge] 37 84-50] atgf+aL 9}

- Thd < HEA - gpen access B3 CSG(Closed Subscriber Group)
x Open access: U¥ NodeB ¢} Pl IA 2 BE ey S0 A] A28 HEo] 384
* CSG: Aol 4<0] 318 54 dv|ento] A&e 5= s

- A& Ald - dedicated channel %+ co—channel
* Dedicated channel: home (e)NodeB £°] Hxo] H-& H & A&

* Co—channel: 713 (e)UTRAN WollA ARgah= A3 53 A9S o3t

d

- &9 A - fixed T adaptive transmission power

* Fixed transmission power: home (e)NodeB £¢] &g #¢lo] Abdol dA&}A A4

x Adaptive transmission power: home (e)NodeB E°] T8 wWle] 7148 7kx|8to] 1
of g s =43t

<3t 1> Deployment scenarios

Scenario T k) ALE- A e
A CSG Dedicated channel Fixed power
CSG Dedicated channel Adaptive power
C CSG Co—channel Adaptive power
D CSG but applicable to open access also Partial co—channel -
E Open access Dedicated channel or co—channel -

—
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°
2
1
5
A
N

Z3sle] <3 1>7} 22 Deployment scenario 5°] ¥ A1 551
3 Ao HgFoltt

HajA o] B4 Avs 7Hko 2 RAN WG4 o4+ “dedicated channel

2 CSG W] B5E &l Aeksl, co—channel A1E open access W2A1S &l A

k3lc). ©F adaptive interference mitigation technique ©] AFEE ¢ CSG HHAS QJ8iA=

AR S Qo AR e gtk

HEAl O

J212 open

access %

3. Interference Scenario

Home (e)NodeB = Ax3ole} AAEA] Wol] A 2 A A% a1 A}, whEbA,
I gl tig A7 A E7Fssh] whitel $99] 2] macro (e)NodeB % th2 home
(e)NodeB ¢te] 7Hdell tigh ojuls argfsfiof shH, o5 FHAste 4= = Wete] dasith
RAN WG4 oM<= @A (21 6)°l drd nfel o] 3GPP Al=%) 9] 3G home NodeB 7]
HE 70 AU 5 AASHAL, 3 macro NodeB 53= home NodeB ©f| attached FHo] = @&

o
& olsd

Soenaro ~Jgressor JHiEm
1 UE attached to Home Hods B YMacro Mods B Uplink
i Home Maods B Yacro Mads B Downlink
3 UE attached to "1aTo MNods B Home Mode B Uplink
] Nacra Mods B Horm & Mods 8 Cavnlink
5 LE attached to Hame Nads B Home Mods B Lplink
[ Home Mods B Hom & Mods & Cavwnlink

| Home NodeB
| Macro ModeB - *

i !
’ \,
v, / ,
| . a 7 \,
;. . r ,
| “,

.a-*

"j/@

(22 6) Interference scenarios

Home Node B

i
,

1‘

%sé

HMacro NodoB
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4. Network Interface

TR 25.820 ¥} R3.020 & 38} A oll= oF2] AFEA] A Ui Ao 9]
31 3G home NodeB ¢} o554l W == Afo]e] AZAS 93t g3 2 F2E% 18 <+
o|tH12].

7} A-bis/Iub over IP

o] 73= (1 7 Zo] 7| 3G e A4S Haskele WelolH, 2H2+¢] home NodeB
= IP 7I9ke] =3k 3GPP Iub SIE|F|o] =5 ARE-Ste] QIEHl Wt} o] 5-5-A41 1+ secure
gateway = 7% RNC ©f] <59, [ub signaling message += [P encapsulation *21S Z3)] Alo]
Ego)7H4] U™ HEL] o] 3= 712] RNC 7} 72 home NodeB & F~&3lj¢o} a2 &7
A(scalability)ol] &3t EA1E 7F4 2 9™, home NodeB ¢ #It|7} td 79 RNC £4¢]

SRl g EAE vk

\\N/ IPsec
\\ADSL

~ )
_.>_ISP Network j ~======~

Secure GW RNC

Home
NodeB

(T2 7) A-bis/lub over IP

1. Concentrator

ko] RNC 7} 2] home NodeB & 4=&3f|oF 3= A-bis/lub over IP 7-%2] A= 3|
Asl7] §18l, o] +F+= (2™ 8)F o] RNC 9 7|52 4-3)8k= concentrator 2= =7} th
2] home NodeB ¢} H<6}7] 91l ARg-HH ofi= 34ge] SGSN 3! MSC ¢} s1d€r)
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N Wtary Iub
Home \~\ADS|_

~
S

J
_.> ISP Network

| | .~ ADSL

Concentrator SGSN or
— MSC
Home

NodeB

(& 8) Concentrator

t}. UMA(Unlicensed Mobile Access)—enabled

o] F+x= (19 9)9} o] home NodeB 7} UMA client 98-8 5733t 4= glojo} &},
j s

RNC 7]'52 UNC(UMA Network Controller)7} #|-&3}az, UNC &= 34 == SGSN, MSC

Ir

o AAHL}) o] F-xE= 71E9] UMAN(UMA Access Network)¥?} UTRAN ¢] E3to|gl= &

o o

S 7, 3GPP ollX+= o]u] GAN(General Access Network)o|gl= o]&2 2 UMA o oj

o

=3l A3 Folt} o] = H3F “flattened,” ‘collapsed stack’

router’#H= 0|20 2 W]y w S}

I+ ‘base station

~—~
~
-~
~
~
~~

- J
ISP Network , .
WiFi AP h AN
\\
J
- ISP Network

| | .-~ ADsL

UMA Controller

— UMA Signaling Ms%ct:_;:\:r
UMA-enabled

Home NodeB

(23 9) UMA—enabled
2}. SIP/IMS-enabled

o] 2= (I3 1007} Zo] SIP/IMS 71¥te 2 &1, home NodeB = SIP protocol ©] ©#)
E)ojo} &, 3GPP IMS 7]5te] Hofl SIP Alo]Eg o)} A=) 3Way Networks ¢} Ubiquisys
ARl AFEo] o)A P22 AYskaL glom, IMS 2 7Hke & s ol WIMAX Wate] 4
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SIP-enabled

Home NodeB SIP Signaling SIP Media
Gateway Gateway
(28 10) SIP/IMS—enabled
T sl fFEg vs 7k S ik

5. Other issues

“1tol ARl Ell #A3le] home (e)NodeB 7F ollA] oA 15¥ a1 the i x| efe]
TA1E 98] Beke ojEs| Fra¥steioF EX), home (e)NodeB 7} AlFsloF & Al7e]E] ¥ 7
T ojr o] A Toll tisl TSG-SA WG3 1ol =& Xa¥skar ek &8k macro
(e)NodeB ¢} home (e)NodeB Ale], E== home (e)NodeB £ Alo]2] ARSA} 27 2 =9 H
£ 318, vk & 8-3hhd ojugl Wirgo] AR Q1A Foll gk =2]7F RAN WG3 oA
2= ar glom, AREAFe] mobility @ ¥3Ie] overlaid cell area 4] macro (e)NodeB <}
home (e)NodeB AF] automatic system selection 2 CSG & 13+ =4 A|$+ HH 50] RAN
el ©f3) o] =¢f o)A =2 ofFolt.

v. &2 &

Bluetooth, WiFi 7128]31 UMA & 7|9ke = gk MOIP(Multimedia Over IP) 8.9 S7H=
7 B AP AR EE Al AH|AES] Wedt Eehe Sfnlshe Zlo] ohde), A
ool FA717] AR RITZ} A RILS] AR FRt-s 24| dthe AolA 71 o584l 7HY)
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