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2 SingleRAN@Broad Solution 4% 757 ' ffli ™ [ R 5 # 3% : 2G>UMTS>LTE
2 £V RRU B e 791 > 2 7 BBUGLD- f B0 & fif
Multi-band Antenna » ZHI 64 5> LTE * % | FR 7M=L e o SGRUFTEEET
a. 790~960 MHz
b. 1710~2180 MHz
3G Femto FIfji#i7 fji™] E”Flllﬁﬁ"fffﬁ]
=T @F[I[ﬁszl%gﬁfiﬁ H i ﬁﬁ#‘ PE U SRS @“Fj:;'/ﬁﬁﬂﬁ:ﬁlfﬁ
ISRGFIIANRAR > E R el s P R
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[fil— IJJ%)FE
c. zzﬁuﬁgyﬁj\ F’JF“E 1 ELE 1T 5
d. EIHJ '/gﬁ%‘gigﬁ'r b TaaS = PaaS
# £ [pC ’F i %E'F% IMS Server > ™ E=FE 1200 ﬁ [l = 1
&L IPTV i h %
a. T ERE
b. AfEERETY ~
c. FE=IEh
# £5.7 ALL TP Broadband Architecture * i' it Z[/1#% 100Gbps . Hifark! > £LF 1]
Qe e T F"[éi
ﬂgﬁgﬁnmﬁ,gq@\ﬂHyﬁ@ﬁw,ﬂﬁﬂw@H Ry | TR R [ (Y
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a. ES830s ‘] BT ELa = ﬂ VAR S [ IR A B
P3G > ﬂmT“J* IjLWl Fi *Jr I—g‘iﬁiﬂ‘eﬁﬁ[
b. C8BS50 = 4% » LS REV » AL EG A
c. E398f+ » ELEIF R FHY TD-LTE At ﬂfﬁﬁ[ﬁl HJ700MHz > i (0|
Qualcomm FE# = (MDM9200)
21, EL-H T (B RL=1 = ¥R ™)~ 2Rl E R security =2 storage iU -
a. Ejﬁ’ﬁ o R R
b. FliBFERL ~ fl1p Fog] ~ H ‘[ES"FL{IF Freppus = EJZQJ{W?'
c. [ security @E{ﬂgﬂf& > PRSI E ) 2 R [ E ﬁ;ﬁ
22. & LT T e VAT R AR

» Huawei LTE TDD Overview by Z' &% Marketing [B8 =% F FilE=
1. Huge Data Potential in Recent Years
a = *?F,“E‘? :
i ?Fﬁqﬂflﬁ} D RSER ﬂ?Fﬂ <o el %:?FJB?’FLip J?SLJFF'
i GRS RSOER  T  EATRRE A
Sf p&ﬁ[ SR
. R IR S AL PR - F
=V T R 5}1\&7 #ﬂrT s |
b.Wﬁﬂ:*%@v%H%%mgﬁ£@@$@ﬁﬁ
2. TDD Spectrum is Globally Available
a OB TD HIRERMIEN S § AR5 TDD LTE » %)%
TDD 4 B 2 ] A
3. LTE TDD Natural Convergence with TDD
a. TDD *“}L LTE fiu3 % = FDD A1) 90% » > Z R s
4. Leading Operators Speed Up LTE TDD Commercialization
a. ‘¢ﬁff\‘ﬁﬁ"‘:iﬁ“lf ﬁ’,aﬁ%{i TD-LTE » FSR 1~ 7% ?[?,Fr it Eﬁﬁ
b. R aero’ 4 Bl FF? “ | TD-LTE
c. M| Bharti ~ 1% F%%J aero2 ~ Clearwire:- -] p ﬁi*’j operator * i FAgHE
TD-LTE
5. Huawei 1s Leading LTE TDD industry
a. 200+ approved proposals
b. @ﬁ! - ’317"{4‘:”“‘\ [ YW RI5 55 TDD FE”!,H[
c. ﬁp’a“#qﬁrﬁ;ﬁ[ o e
d. 55 FIREPHE f{aﬁ’%ﬁ 5 TFE(ISOOMHZ -3)3 8L chip(GSM» UMTS > LTE)
STERR I A A I R
6. Mult- mode Terminals Launch are Speedmg Up
a. F'R7h{Ef solution - 'lf | Rl &7 RS 5‘*'151 solution

b. %\“ Reﬁne?%lﬂl B VF‘F'JW1F1 i & i HE = LTE
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11.

12.

13.

14.

15.

16.

Huawei Drives LTE Commercialization
a. L1 A1 R TDD-LTE [AfEL » BRI PIFY= - [T
LTE eRAN (TDD) Hardware Roadmap Overview
a. RRU, smart cell
b. I[ES«'Q 2 1.9G HIFEPY solution f‘ 5 TD-SCDMA
c. 26G>#9t > 2.3G->F T > 1.9G- >3H e TD-LTE i~
d. 2012 T;'T%”E:k R fiY solution
e. & 95[5 fg F= WAV £ R | eRAN2.1->2.2->3.3->6.0, for 2010~2013
Power RRU Modules Ensure Network Performance
a. 2T2R:2.3G; 4T4R: 2.6G
b. Output power: 2*40W/4*20W
Benefits from 4T4U RRU
a. JUELE TR 0] 4T4R
b. 4T4R improves cell average capacity, cell edge throughput and coverage
performance, and user experience; DL 15%—>25%
c. 2011HI1: RS Singal layer beamforming +15%; 2011H2: R9 Dual layer
beamforming +15% throughput ; 2012H1: R10 Multi-user beamformaing +10%
(test in Japan SBM network)
Leading 4x2 Beamforming Enhanced the Capacity
a. Beamforming fL 2" =1y MIMO » ¥ %%Eﬁ i f{ g s
b. 27 ﬁﬁﬁgﬁi 259 Beamforming » F 'fjipkLH Beamforming
Beamforming Based on 8/4 Antenna
a. 8 l[ﬁ'ﬂfﬁﬁ PEPUfap]iEl Beamforming F5A 4+ » ]'E%%f?i—'fﬁﬁl AT
b. P& Q2 T?ﬁ' 2 UL COMP
c. Cell edge throughput +10%
Adaptive-ICIC Significantly Enhance Capacity and Coverage
o TSR R
b i) ik R
c. Capacity +10%/ coverage 30% (reuse 3 or reuse 3/6)
Coverage Evaluation
a. Fofl I NASTAR 7i#7 > ARG T }HEEEIU%%
b, #F f{ E| &3 [~fY solution f/['?ﬁmﬂpﬁ*" YR Ul
c. Coverage evaluation : + f&Fg 2 3l IRV NASTAR
Traffic Map
a. N f5$$«knallf[ﬁ})’ [#~3GPP [ app 3£~ 55 %
b. ’E?ﬁ]’#%”ﬁ%ﬂﬁ TRUFEREY > FHERY gzﬁ'il'ilf ek fe] o (e |
(+ ﬁﬁvﬁ;p Ji e F'J F s ggéﬂ;ﬁ;{
C. %E'J%ﬁ“{liﬁﬁfﬁ IRE ? — 71 operator FA[ I"EDTIEF’?L['SFIE?"
SON Improves Operational Efficiency by “Self-X”
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a. Self-X Functionality; Self-Planning / Self-Configuration / Self-Optimization /
Self-Maintenance
b AL ERELE SRS YD EL S
c. FREEVRHLEITS IS0  FIF iR > (AERLFERROE R - BT
=
17. Leading to Market: World First SON Field Test
a.  Main neighbor relations added into the network automatically after one test round;
Vehicular with 60 cells at Innsbruck Australia, Aug 2009
L Round 1 91%; 74 neighbors
11. Round 2 97%; 91 neighbors
=T ANR e 7 A2 S RO SR
18. Automatic Neighbor Relation (ANR)
a. F'fJi] ANR =V’ £ A5 e
19. Mobility Robust Optimization (MRO)
fol 1R AR F TR, I?’ﬁﬂ FIZY & 'jjJ—F‘J‘:
b. Avoid ping pong handover, handover too early, handover too late
c.  Support MRO for intra-frequency, inter-frequency and inter-RAT
d. Improve customer experience by lowering call drop rate and handover failure rate
20. Mobility Load balancing (MLB)
a. ﬁ“‘.ﬁ A E S LV VA SNl T k2 AN ﬂflﬁ.ﬁf i
21. Cell Outage Detection & Compensation
. HFFLFS L TR - 40U A bind o SR O L BT
BRI » B RIS i
b. &R EREE
c. Fast detection of cell outage (by KPI measurement)
d. RRM parameter compensation: enable UE moves to neighbor cells and prevent
UE from into this cell.
e. Recovery and reverse compensation
22. Abundant SON Features
a. FVHITE PR gl A IR - 3 el ~ ] ~ Alcatel-Lucent - ~ Sequence »
Al
b. T O+1 A V=S E‘?iﬁﬁf*fé@%’ﬁfj IOT ¢
23, IR
a. I EE%'?J‘J HEER s =L 8 Fﬁﬁf}” A ‘:“‘ﬁﬁ,'ﬁk’fﬁl%']ﬂ“lﬁ‘ il

Eljﬁﬁlﬁ]\jﬂ}; F[’—
b. SON Ui #[#£ 2G ~ 3G ~ LTE 9 solution » 4 'l EEE[ F 175 8 ~iurh
i

c. T "F,fﬁ*a AR R IS o TR RS %A}H = SIS
R o A TR S
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d. FUA LT Y 42 beamforming o T RRERLET S AR IEER 1A ¢
%‘A'{E‘E R Rl R E T TR R S R E IR

e. A FSd%mmEJéﬁ#iﬁﬁ PU =G (IR RLE [ IR pzRUR
1. Bl i 5 e MIMO / beamforming / diversity...
ii. FUR s s R LR RS

LSRR SRl R

g FIY Al =" #§5F Wi-Fi 519223 LTE V 3GPP Afe s v
solqun » (EVETELR E IR T 4\3:1%!“ [J 5

h. 3G¢ﬂﬂj°”¥ﬁIJEiWHFﬂﬁ}[’ﬁqﬂEEHtpL%ﬁ&“ Rk
sl i

i bR B AL A S o RS e I

i ET 3EU:¥§{ Af'f'@éﬁ £57 0 WIE R R ?Jﬂ'ﬁﬁﬁfkﬁiﬁ'Ljﬁ;—J’ﬁlﬁl
FURFHB AT hRLa S‘T}T—LEUF‘ SRR e [ AR - AR TR 10
3E[J:ia SRS 6+1 357 IR - 100 macro BS + 10 micro BS« [ 1% 10T -
J2F| Fading
1. FUE) 6+1 39571 IR PEES RS/ = TR ROPVHIABLELA » A st ]+

PpUESEN o TR ﬁgiﬁﬁgj

k. (FPAOMIRREL A ALE TFS RG] B[RS - P 2 Rf A
gV HIEE 'IJf\_f t;lﬁgpj AR SR Iml TRIEEE IRl ﬁJF SRS
= (R IEIF' zﬂ‘iﬁfﬁg‘zf PREASERERR) o AL
B

L ZEL VOLTE puftc? H pi ) VoL TE fiu [FIJfQ_FIF ’@féfl? (FRLEI T RS
BB = T RRL0 R 3G R FF‘(CSFB PRI Q%Ej%ﬂ A
I T LS ) - BRI L g
ARAUE SRS A F AN =R R (R RN

m. FFFETET f\j‘%wi’ffﬂ%ﬁﬁi % wﬁ\xﬁr fﬂﬁ”ﬁl*ﬁ o

n. coverage evaluation ° g*ﬁ??p@ fqﬁ’ Ef'ugiﬁ%a 17 559 NASTAR ~

=0 ﬂan,«rH 2E|EET o o P PW’LIFEEJ’MT R (E

rﬂn.

o. = £ MTCHY solution fifRLa| i LA TR ﬁ R pUAEE SR MTC device
F=HENE R [N ) Y solution

» NCTU 4G Mobile Broadband Test Labby 4’59{5.?%’]?}1

Laboratory Environment
a. fhi %fﬁﬁi@’ﬁ@ﬁ’ﬁ | core network I%ﬁﬁ » % 50 Mbps Eﬁ?ﬁ'{iﬂﬂz AEIPE
[

N4 &ﬁﬁ ffi=1 100 Mbps AR F_TJH
c. "Hﬂl %‘Ejj ? E Fr"TEK LCH?%I* MARES TD- LTE '|ﬁ(l:llg:_'“5‘
Academic TDP
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a.

4G test— bed

; F‘WﬁﬂﬁWfﬁﬁﬁiﬁﬁgﬁ
o RV EHEE

i SRS Hﬁ‘?ﬁm

b.m@—ﬁﬂﬂﬂﬁmyéi (4G R
A3 FERL i real flow PojflEE

Academic TDP Schedule

[ PR L SR LTE e g Sy
R BV =R F*fﬁ: Tk 2012 ?FV%T;’T Ela- *]‘Fpu’ HESFET
([P A > 1 A A o e

b. I s i i 7 LTE-A 383

Test Bed Construction

a. ﬁfﬁl B RY  eNB emulator 22 R

b.

Field trial [FTES F{ | out-door OTA J[E* » UE By E! Fﬁl%“ % ﬁfﬁ 5 H
application [IU{H] ¢

Four-stage test Procedure

a. 93— [EEE [P WIS PTRR - CMWS00 2& = RS
b. 53 [EEE  application [
c. 93= R © MIMO OTA ¢ » ffi™'] chamber 2£~
d. SYPIPEES - A ERE
LTE BetaSite
o S NBL (BZIGETT B 1 P
AR B HLTFL b 5 SRR THIRE
Vender Visits
a. Chipset: MTK, qualcomm
b. UE/CPE: acer, quanta, BR, BandRich, Getac, FOXCONN
c. Channel emulator: EB
d. Test service: SGS
Academic Research
a. [ N performance JFEIE - &LE JF%]'TEJEIU performance JJ=
b, BEEPUHE TD-LTE [V study | it~ AV
C.

g Jf{ﬁ(ﬁﬁg protocol ﬁl%%ﬁifﬁmt: ) T]EZIE’?&}' e JFFU-\P Ff ﬂJ prototype » ==
W

» & EA #”%’%U%ﬁ%by = LRI
L YERLF S

a.

Yai 2003 PRSI A BEAE o BRI A i ) I R
%@r
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b. 2008 @FJ HF )58 TD- LTE'],,FJFF#H e ?FIIH:F[ Eﬁ:\[%ﬁ?fﬁﬁ?&_‘?ﬁ
PR

Rl [ Jff FE#' [F'Eéﬁwj

o it LTEfSL

b, A : AT

c. 150 WF il ~ ADC =

d

€

@I’

2. 1

_VW

SR
A =TS AP
3. Modem chipset roadmap
a. YARUE) SR %ﬁiﬁﬁlkﬁ solution
b A
i Balong 700 : 2010 = ##¢1% » DL 100M/UL 50M > #2*'| 3GPP R8 &%
1i. Balong 710 : %481 > HSPA+&TD-SCDMA > LTE 150M/50M (R9) ; EDGE
class 33 ; HSPA+ 84/11M ; TD-SDCMA 2.9M/ 22M
4. Application processor roadmap
a. 150M
50-100M
84M(3GPP £2#%) 1 Balong 610
42M * Balong 520
21-28M - Balong 310, Balong 320, Balong 330
7.2M * Balong 210, Balong 210a
Tablet : K3V2 Hi3620T (P9#%) » A9 1.5GHz Quad Core ; 64bit LPDDR2 PoP ;
L PR RFATE P b e
h. Smart phone : K3V2 H3620Lite (£5f%) » =+ F54 = T?f"ﬁ s ﬁ#,
5. LTE &Hifil*§ FDD/TDD HL =% - 4480 LIkl Shrify
6. ?f‘*]ﬁ P
a. JFFIR= 55 0 HIUEZH1 E2701 TDD 2.3/2.6 é;—‘%%ﬁfﬁﬁ
b. A8 2AFI(H P/ phone / dongle/ CPE/ MIFI (Rl &= #8507 » {HIH=F
HEES 2 fﬁ&ﬁ Pt 2 14) TD-LTE 2.3/ 2.6/ 1.9G ; TD-SCDMA F/A/E #i
&~ FDD LTE/ UMTS 700M/ 2.1G etc ~ SM quad band
c. Tl PR R GSM
d. 3GPPR& : USB 5(7#%?{ E2701->USB 8¢ E398->TD-LTE CPE B593
e. 3GPPRO : 481 2Tz (1 PUAF/)HSL > phone/dongle/CPE/ MiFi) » “H i = !
R I R s g
7. PH= Tﬁ“' TD-LTE =45 48
8. %Ki LTE il & SR [ty
a HIBFEE
i FoRY s [’%fﬁ?ﬂz () > FAvE L %‘\—Ffjﬁ?}lfﬁjﬂj 10T H[ZE
HERD 6+1 SRV EF S

=
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- = RS LY 3 LH R L) ~ (D » ALUCHS) ~ NSN(e
H)7J5 ’?‘}#Flﬁiﬁ[[:ﬁ%jpb~ TR EEE (E

T S [’ﬁﬁ[ 2%¥20ul0T bﬁlﬁ%ﬁ P R EL] i%ﬁr%
Y TOT WIS > #EE 641 AP RLZEEREA I 3

v JETERSE B - *"ﬁ ~ ALU > NSN » MOTO » # f > Fi=
Sk ’gﬁﬁ'ﬁﬁfj“ﬁlﬁ
b. E‘Yt Softbank SRFHE 120 7 ﬁ'ﬁ??ﬁﬂf 7 5 (5 (= % TD-LTE F%J%iﬂﬁ
SRR #Eﬁﬁfﬁ%‘.ﬁﬁ%’. -]
c. ?J/ﬁ RGIEE

T E‘fff‘ﬁ' FL&= B VRS
i ESFRH 120 7 BHAERE AR ™ TD-LTE Fﬁ%{lfirt?ﬁ* 2]
= HEREE ﬁﬁflﬁﬁ?”ﬁ? M
i BEER B398s <15 R ﬁ%nﬁ v A= BP9 TOT WIS IR
;:“‘ﬁf H13E - CPE B593 m%f #H - * TU#L > g
d. i@z’%ﬁ aero’ HJ”;*Z Alrtel/Rehance/Augere P 1R STC - AR o
S T P SR R
e. [ T- moblle/V odafone/O2
9. YRl SLJFF}FE# I0T P[5
a. W) CPE £b=  FETRImEaBh PO 2V - 5055 3 G‘fﬁ%ffﬁ E R AR l’ﬁ
ik ppJIOT I ﬂz}f}: A EASUETETRYAY TA 9:?* e
b WNfRIASHHIEAT N - o= R RS = MR
c. # tnw Rl Uu IOT WIRE © = fors= i EIEs = Hopli

10. FI™ = Sl - $45k LTE B PSP R+ World MiFi
a. TDS/TD LTE

L1 ASERPHIE (2 40 TD-LTE A3y '] (~257H)
a. 3GPP R8 :

1. USB E‘(ﬂ%«{ E2701(2011 H1) * TD-LTE 2.3G/2.6G > TDD 2 # ﬂffqﬁﬂj
201101 ’ﬁ%", ibq'iffﬁ
11. USB 5(}%2“{? E398(2011 H2) - TD-LTE 2.3G/2.6G » FDD-LTE 2.6G > 2011
H2 4™
111. CPE011 H2) : TD-LTE 1.9/2.3/2.6G > FDD LTE 800M/1800M/2.6G »
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