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A Counties with LTE TDD commercial networks launched ¥ A
/\ Counties with LTE TDD studies, trials, deployments

LTE TDD (BiaZE) DILEADYY T
- Based on “GSA Evolution to LTE report”, July 11, 2012
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A1t FEDEEEEN. 3.5GHz
m CRY NDJ—D%ZERH « ECC Public Consultation

report (Aug. 2011).
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UK Broadband 3.5GHz+w COHOLTE TDDEA Y LT - EE

» UK Broadband Limited (“‘UKB”) I&., REOBEE%44
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» LTE TDDIC [&. 6 x 20MHz channels Z £ T

> BRAY—E A%, 2012%F 6 A ZSouthwark T, 201247 A |Z Swindon T 3 E f
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3.5GHz 20MHz x2 Band 42 BWA
3.6GHz 84MHz (20MHz x4) TDD Band 43 BWA
MHz TD-LTE :ERHDUKBHANRD ML

3480 3500 3650 3580 3600 3605 3650 3700

~ based on the “Wireless Cities” UK Broadband, 30t May 2012

UKB(Z. “3.5GHz Interest Group”(*) &&= — R (*) “The 3.5GHz Interest Group”
3.5GHzR DEFIEEDRIE/CHEEE
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hETIRIMTH 3.4-3.6GHz5E (2, Small celli&E & L TigstashTLh 3,

China C-band satellite(DL)
3.4 3.6 3.7 4.2GHz
C/\> RIZCB TBFSS DLAIKE3.4~3.7 GHzlE. BE NS ARV A EZEOHTABRENFHEEhTWVWS,
FSS&MHiFHast
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“IMT systems and FSS system coexistence in the
3.4-3.6GHz band”

- ERAVAREY THE A A REE T Y

-7 14—)L REERZE, 2012F L¥HICEHE

SAE{LRENRIR
1. FEL R— Kk ®"Low power indoor technology »_%*EQHE%%
is used at 3400-3600MHz"l&, ITU-R WP5DIC . e
HWTM.[IMT.MITIGATION]ICREHE had & LEE%?@&/JD YAV

&2z, (20115%10R8)
2. AWGTI&, “the compatibility study between
IMT and FSS in the band 3.5GHz" &3\ 1=

ERFTEANERE NI (20 12R4HA ) *CCSA(China Communications Standard Association)
*AWG (APT Wireless Group)
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CA Application Scenarios, Solutions and Performance
CA UL/DL control signaling design

CA UL/DL Power control design

Cross-carrier scheduling

Czirrlar Aejejreiejzitloin)

CoMP Application Scenarios and Performance
Identify multi-CoMP Schemes

cluster configure to UL/DL CoMP

CoMP X2 I/F enhancement

@[0))%| >

e DL MIMO Performance Assessment
DL MIMO e 8Tx codebook design
e Adaptive codebook design
e DL MU-MIMO enhancement

UL MIMO Performance Assessment
UL codebook design

UL Tx diversity on PUCCH/PUSCH UE-MIMO
UL MIMO control signaling design

* Relay Solutions and Performance Assessment
Relay. « Relay Architecture
* RN timing, with DL/UL timing
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3GPP UU—-RS5A > EEZDSE

O R8/R9 (LTE)

(\ ®Bandwidth max.:20MHz
& MIMO max:
DL 4-stream

4SON

0 UL single-stream
-etc.

®Frequency band < 3GHz

O R12OBLE—T Y b

@ R10/R11 (LTE-Adv.) Enhanced Small Cell

¢ CA Bandwidth max. *Frequency separation between

Macro and Small cells

40M-100MHz
&MIMO max.: eMU-MIMO *Dynamic TDD
DL 8-stream/ UL 4-stream *Inter site CA / Macro cell
¢ CoMP assisted small cells

¢ hietNet, olGICHEEEEE *|nterference coordination/

¢ Relay management
¢ E-PDCCH
- etc.
-etc.
®New band:

*3.41-3.49G/3.51-3.59GHz (FDD Band 22)
*3.4-3.6GHz (TDD Band 42)
*3.6-3.8GHz (TDD Band 43)

2009 (R8) /2010(R9)

HUAWEI TECHNOLOGIES CO., LTD.

2011 (R10) ~ 2014
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Guard Band 1(10 MHz)

TDD: (Band 42) | DL/UL (190 MHz)
! f [MHZz]

3400 3410 3600

Guard Band 1 (10 MHz) Duplex band gap (20 MHz) Guard Band 2(10 MHz)
FDD: (Band 22) Uplink (80 MHz) Downlink (80 MH2) it [MHz)

3400 3410 3490 3510 3590 3600

. -TDDDDL/ULLEIE. T—4
FIFIETE 160M /

190M (Max.) F /ST 1EEE LT, B

TiEkE (2x80M) # 31N EREETEAIND
H—RIU>R 10M x2 10M s FE—wRIEJY—-XXLETD
TDDS RF LARFDIZ8HDTDD
_ = BIEMEDOWEME(F, —i%ERe &
fhoun s Duplex Gap HEFDTZHDFEER z
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* FSS (Fixed Satellite System)
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Deployment diagram
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* 3400-3600MHZzF (CHITD
IMT hotspot/indoor coverage
system & FSSHIDREIDES 14
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24dBmM®DESTE
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0 10 20 30 40 50

(ITU-R S.465) Satellite earth
station antenna gain

* AWG 4 B&%5 : 3,5GHzRFSSOHETFHRETDproject
2012-2014F %122
s AWGEENAD A =&

DR LD FHRMOBEFNSEMEZRLIUEC.
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EH, ELAYLEIRECMZ T, —EEB#C L2080
WE 12D
* NodeBD7>FF  FIL SO
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(FZKRIXEEN HE,

- 725 FERICILT-48° ~ 48 BIAIC A BIBS(E. FSS
DAA > O—TDWFHENKE\zsH., BSEDEERER(C

- V2T FEMCH L T-48° ~48° DIMAlICIRDIEEK. 77
>FFAIEEF-10dBUTFTEHDIN B b —ILTr >0
ZUCKDRVWIAYL—2 3> 2RI HENDD.
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Euipment
SigaaiGenerator

High-nower ampfier
Hom antanna

- :: > OGuangdong 1V, IFfrequency OGuangdong1V, IFfrequency

{Nointerference, Veriical polarization) (Nointerference, Horizontal polarization)

120m

LTEGERFR  sTuns

OGuangdong 1V, Verfical polarization
4 Channelisin a normal condifion when

- Qutput poweris 24dBm/20MHzand the
protected distanceis 105m.

#Threshold SINR for Guangdong TV:31dB.
OGuangd 1V, Vertical polarization
4 Channelisin a normal condifion when OGuangdong1V, IFfrequency OGuangdong1V, IF frequency
- Output power is 24dBm/20MHzand the (Withinterference, 27dBm/20MHz. Veriical polasization) (Withinferference, 27dBm/20MHz, Horizontal polarization)
protected distance is 30m.
OGuangx 1V, Horizontal polarizafion < |-|

4 Channelisin a normal condition when

-Ouiput power is 24dBm/20MHz and the
protected distance is 67m.
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solution
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Small cell HARICEUVZTDD - (1/2)

rSkEwvo& DL/UL L

Freq. TDD Image / DL:UL=3:1

_______ H— ,
| e— G el

Time
> “* Guard Time Time

/I\FFGQ- FDD Image / DL:UL =1:1 N

[“Wireless Cities”, 30" May 2012, by UK Broadband] KD

-DL/ULLE(E, IRTEDIETILT7:3
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Small cell HRICTULZTDD - (2/2)

E—2 - AN—Tv bk
EHEIERE U DEREIEE

TDD 20M 3:1 UL . ) 9:1

o0 20m 3:1 01 | ()

FDD 10Mx2 UL 2:1

— \
/
FDD 10Mx2 DL _

0 20 40 60 80 100 120

TDD 1*20M vs. FDD 2*10M
Micro 2*1W Omni-cell
TDD DL:UL=3:1

special frame
configuration=10:2:2

HUAWEI TECHNOLOGIES CO., LTD.

TILITYS - ERARIL—TY RRIED

Edge Throughput
Link Balance with Link Balance | DL:UL
Analysis capability for
y balance
UL DL
500 4787 ]
™D I kbps kbps 2ol
Micro BTS
500 1250 _
FDD Kbps Kbps 2.5:1

AE-IIWEIDEILIY SCHNTSE.
TDDTI(ISEMRDL/ULFEIBRKIC KD,

TIRRECIUET—5 L — MR HATHEE,
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3.5GHzESmall cellDYFFH

LTE Hi

E(CM(FT — LTE-Hi

LTE-Hi (= LTE evolution for Hotspot and Indoor)

. )
( Ry RZRY N2 R RSEVD D | 3.5GHz LTE TDD Spectrum Peak
LTE HINDA IO—F+« >4 < “ Efficiency @MIMO 2x2
AT NS LEHERIFAIC LD <7.5bps/Hz =10 bps/Hz
BRIL—TY b 11
[ 3
ARSVIVI 4 —F v & MY RICEUT y
3GPP R12(C@EITCHFE x@ .
LTE-Adv LTE Hi
(& /

\

Y

LTE-Hi OFE/(X

2012
T iEDILER
¢ CA H7R— b
& HiEiE>=40MHz
fiRe/ (> R TOER

[BiR#8:3.4-3.6GHz
igiE: 20MHz

* LTE-Hi towards R12 Onward

€ Traffic Adaptive DL/UL

€ Overhead reduction

€® High-order-modulation

& Interference reduction via Neighbor
listening

€ HetNet SON/OAM enhancement

4 MSA (Multiple Stream Aggregation)
‘ rr

ZHDOBEEMN S LR - BRH{EDEIEE. REFICLWND
€ eLA (enhanced Local Area Y&FDFiE & DFABIERE LY
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3.5GHz# LTE TDD #f3o O>x I b

ESE EE S 3.5GHzZFE DR,

HFs Xplornet
oar7F7 Velatel

J5>X Bollore

E>FRI0O Velatel

a7 Enforta
H[EH UK
Broadband

)L T A Dedicado

HUAWEI TECHNOLOGIES CO., LTD.

LTE TDDD kS )L (2.5GHz K& 13.5GHzZ)
LTE TDDOERS  (3.5GHz)

LTE TDDDERETE (3.5GHz)

LTE TDDZRERF (3.5GHz)

LTE TDD RERHEDERF  (3.5GHz)

LTE TDD DIz EIF (3.5GHz)
BT —EX 28.06.12

LTE TDDDERETE (3.5GHz)

Source: GSA “GSM/3G MARKET/TECHINOLGY UPDATE"”
- July 11, 2012
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RY RARY M- A2 RTREOMERE CATERE

BVWERBFOEIRF YN TILAY

o INFEIEIRY RAIRY M2 > R)7 - PO X
[@F3.5GHzHE CDREIKREF I

o KLY X0 )\ F o (T T BRIEREF U7
(CKBDVYILFLAVHAL 17D k

I
L

i [ = T LTE LPN
Hot spots " 3.5GHz

Urban & Suburban (e.g.
LTE 2GHz)

Nation wide (e.g. LTE 700/800 MHz)

Throughput

RY NARY ML RPRECEL -5 &ELPN (Low Power Node)
o ARTNSLMEEL: ERMEFANE (E—2. Fi)

o JLFSTILDL/ULMEER=TDDA, O—H)L S Ew o (C5ER
o FEASNIZBHERB(IC KD O—HILT SR L (CHIFTDTHER
o A R7ZO—>T)LICEXIE (BRIRTIRE)

NILFLAYIHRER L EEHE
o ZE-IEILLATE YUOZECLOTEEUF AP NS by DB ER £
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3.5GHzFHI(CH TS Beyond LTE Adv.([CRIFT=HiliiRsT

MSA (Multiple Stream Aggregation) DVN3

F1 (lower frequency
including
700, 800, 900MHz...)

— L D { I ""-" - oy ".'..‘.:.'.:.::'.- "
- D ) 4-vm
—_——— Hotspot area 1 (DL dominant)

PRILVFRABRBF YT ZELEINILFERY ND—D
* F1 (mobile layer) + F2 (traffic layer)

>NZEY VEAREDUULY Y —ARR
> RYBRNARY RRARTIFIFCH TS
NZEY ZIFE[/MHBERA4TIK, BBADLULOZ T

STN—TELDOTF—RAN)—LA 1T HEY
d—HKR, BARWEELSIL—THSDL
ERF—RANU—A ERFBESRETESR >Big/ — kMO 7 1 TR
>NZEYVIVERERICK, BNAsEILEIV Y
«IIHBEC RS,

FRVFLAVHBRLCS2BHERE hSEY VB > BB A, RETA OESY FHER

A —R—T"v NEM, THER. ICOWT, BICERT U ITDDTRIEHN
N RATFIREZ A

~
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