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4. WCDMA_HCS 4% 1§ 1
4.1 HCS #3% % 5. 14

HCS(Hierarchical Cell Structure)f£ /78 35 4#%& £ & A &R ZH
BEARKFARBERBERE RESE B4 Radio Access #8383
4 & 4 Marco, Micro & Picocell Z# & & :

1. Macrocell : #& M Tk HERRERRBEY FHRERA

2. Microcell : &% #H F KARBMESL Y FHRER

3. Indoorcell : ZWFEAE

3G EBEBRMPNBELEEZHRK  BLBE L rural B
suburban & 3% 2A macro cell # X, #47483% > &£ urban & dense urban
WE ATRBEETREH TR > % macro cell 7 X BT R AREFH
%% 3 hum Micro & Picocell > XEFHNFEHERERELHU
Micro & & M4 AT%3% - % 3G £XFIMMA 3 Al AR
& F5 Be 4 4+ ¥ Macro /Micro cell &% % ¥ )y Z Pico cell &% Hk—4
BEARBARY  HNUZBEAMEERZELMHNE  TiHd
inter-frequency %X & % % & & ¥ — layer 4 A @2 |K A % — layer
WHEERRER - 2REEHAARE layer MiEFA A8 F HkRE
ERLAT B METHEMEZ R BRAS LRSS ERNRF
&AL P4 -

£3GEBNTHA HCS @B RBRARAAKBEREE 2R
MIARERAHZRELIEIEIEWE 2 0 A1k Inter frequency
RIBIFREAT  EB R F ML BA A XK EEY gap time R5E 1F
& 5] % & F > & ;) 4% > Data Stream Compression in time domain %
BT H bR o2l N E R B R R AT AR ) R B L AR
MR EmEE BRERREHAHNRZRE4FTEHLE -



4.2 UMTS $a3%3% &

UMTS $5&F T 7l #uk a4
1. 12 FDD carrier - 4 — carrier 2*5 MHz(uplink & downlink)
2. 4 TDD carrier & TDD 1&38% (1900-1920MHz)
3. 3 TDD carrier 4 TDD %42 % (2010-2025MHz)

TDD band
4 carriers FDD uplink band
(1 x 5 MHz) 12 carriers (2 x 5 MHz)
< —

DIE|{C|AJA|A|{A|C|C|B|B|B|D|IDI|E|E

1900 MHz 1920 MHz 1980 MHz

1 : UK UMT % % #8:% 35 &2 30 15) B

ﬁ,.. A mm ~ - ~ E 4 2 b
S B ZRATEEE AR BIELIE B
FDD (UL) & 2 FDD (D/L)
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FDDUL) FDDOL) A =RITBHEEXHEERAELR
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#}EBD :

#BBE

© 2X15MHz (1920~1935 MHz ; 2110~2125 MHz)FDD

+5 MHz (1915~1920 MHz)TDD BRER

(
(

: 2X10 MHz (1935~1945 MHz ; 2125~2135 MHz)FDD
(

+5 MHz (2010~2015 MHz)TDD MAER

2 X15 MHz (1945~1960 MHz ; 2135~2150 MHz)FDD

2 X 15 MHz (1960~1975 MHz ; 2150~2165 MHz)FDD

(

+5 MHz (2015~2020 MHz)TDD RPN
(

+5 MHz (2020~2025 MHz)TDD TE#ER

1 2X20 MHz (825~845 MHz ; 870~890 MHz)FDD -

3 RATEH HAR

B 3 4% UMTS $LB/3E 587

4.3 HCS #4838 22 4 Carrier 2.2

HCS 482 22 4% Carrier 33 8] % X TARE AT A A B A MR EILZR

¥+ » ¥ 2 Macro/Micro/Picocell B R& B EHE A ERBHELRF

F R 0 %48 3HCS 493 42 4% Carrier .2 &

a)

b) °)

B 4 HCS 49% 22 # CARRIER #.3| B
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Urban area Rural area

Load balancing handover

R

2-frequency
macro cells

o]

e *w*n’b.a:wq:.e;g&:.«»t»&ﬂfé’w

«w W~WWM:3M’¢JWJ
Coverage handover

Coverage handover

5 HCS #8#% 22 #& INTER FREQUENCY X i #& #8

44HCS BB REXZERAE

#7% WCDMA Z ¥ N GEH 524
1. 3-sector macro cell : 1.0Mbps/sector/SMhz carrier
2. micro cell : 1.5Mbps/5Mhz carrier

ki micro cell & & 2 F7 B4 A macro cell & £ B A& micro cell %=
B, P Fe Bk FE #:42 » B B micro cell A # /]~ delay spread @ B £ F
4835 BE S B (DL codes) E X M #f: - B AW ESHKEETEALS
macro sites/ km® & 30 micro sites/ km® » 3 macro & micro cell &1{#
B 14 carrier © % % THR MK X5 &% 60Mbps/ km’

H ¢ 15Mbps & macro cells 324 » 45Mbps & micro cells 24 > ##
 wmEHBLARERLIREL2-

Item Macro cell layer Micro cell layer
Capacity per site per carrier | 3 Mbps with 3 sectors 1.5 Mbps
Maximum site density 5 sites / km” 30 sites / km”
Maximum capacity 15 Mbps / km® 45 Mbps / km”

% 1 23 WCDMA Z2¥Y N @A g



Macro frequencies Micro frequencies Total capacity

2 30 Mbps / km®

60 Mbps / km’

45 Mbps / km®

75 Mbps / km®

1 1
- 2 90 Mbps / km?
3 -
2 1
1 2

105 Mbps / km*

R2BRAGEEMSECERS)

%55 R 528 CPICH AZFART o4 wEZ MM
#% sk & Trade-off - #45] f 5 % ho CPICH # 4t sh % » T T ki £
B s {2 m s Traffic ABABHHERE MG B
BATHREEAEE M FERTLABEAM SR REREWI AW
G ®ETZX FRTERAEH D ERETERE  BEMEL
SELEELEFHRSE  BUEERAIAABTZERDTH -

4.5 WCDMA Carrier & Layer % 35 o &

4.5.1 UTRAN
Idle mode % # #,i% & #] A SIB Typell » Connected mode( ¢,3%
Cell FACH,Cell PCH & RAU_PCH State)8| & #] A SIB Typel2 -

1.

2.

Cell DCH state * & B A E K F 4 FRONKE
BTN ETHRE  @RTHMEDETHERY
%o FHEBEE Cell FACHRE #HUBKEZLER -

Cell_FACH state : stk &8 T F# KR A A DPCH #47i@1% >
Rz A% A RACHFACH 4 51535 &) & A k%
Z i - 7 Cell FACH ) R B HEB & 0 B8R 28
Ftg » FHRBEBLEHZE Cell PCH 3k EGERGE MR -
#53£ ¢ Cell FACH jik f& T 48 R #L47 Inter frequency & Inter

system #F 43 ff2 & B (sb3h AE /£ 3GPP & B »

optional) » NOKIA X 7 B BL st 2h 48 € 1 %,

Cell FACH K B2 AEEHEIK > BATEFRHE -




GSM:
Handover

Cell resefection Release RR  Establish RR

Connection Connection
Release of  Initiation of
/ temporary  temporary
Release RRC Establish RR ~ Release RRC Establish RRC block flow  block flow
Connection ConnectionC Connection Connection

_

Campingona UTRAN cell Camping ona GSM/ GPRS cel

6 RRC A &4 K & B

3. Cell PCHstate : sbik & A ¥ F AL E T AL cell
level » {23 cell update R B K@3E¥ > B H A 4 F%1E >
F#AEH 8 ZE URA PCH - # % #£48 % 4§ /& » URA_PCH
M BT 4 #1840 F # 4& UTRAN Registration Area level.

4. Cell_DCH state ] & # ¥ & i A4£ — ik 8 (Cell_FACH -
Cell_PCH A URA_PCH)" 12 URA_PCH & Cell PCH %k it
N Cell DCH R 45478 3% & Cell_ FACH K #E -

A4 idlemode 2R X TRELEHLEE REBEH
(GSM/3G)#: Idle state camp 4% — 4 % & - ko3 Idle 4%
camp £ GSM % 4 > LB RMLE B HRBR RS FREN
HAWCDMA A H4BK) T REM F# £ 1dle state
BEEEICAS  BUHWIGCAAERE -

4.5.2 ¥ # Cell reselection & | &
1. 4% k%A HCS @k £#

Tl Sx 2B AW A RN AR > 2HEBFARLEE > 7]
# 4o F FDD cells : Squal » TDD cell : Srxlev: GSM : Sx »

-10-



® If SX > Sintrasearch, F # AR AT intra-frequency & 3
® [fSx> Sintersearchs '?‘ #%’. Z: ﬁl‘ﬁ inter-fr equency % ;/EIJ
® If SX > SsearchRAT ns % 7]%1 Z: éﬁ/ﬁ' -/ﬁ\" 'H’L RAT ﬁ IK '.% 7‘?\']

HMALHBRTE Sintrasearch < Sintersearch aNd Sintrasearch <
SsearchRATn ] %2 Sintrasearch =4dB ~ Sintersearch =2dB -
SsearchRAT ,=0dB

2.5 244 HCS B4

TS S HRAEMBLAABITAR » 2HEBTAAER > 7
# 4o F FDD cells : Squal » TDD cell : Srxlev

IF (SI'XICVS <= SsearchHCS) or (SX <= Sintersearch (FDD Only»
THEN

UE % €RIA7A intra- and inter-frequency 4= i
ELSE

IF (SX > Sintersearch) THEN

UE % € R|FF#& intra- and inter-frequency 4= 1,
B 3% ¢k 4m i HCS priority level & &7 38,5 IR
ta i, » AR fast-moving UEs & ) 2 B 4% A5 2
A4k,

ELSE

UE % £ R|FF# intra- and inter-frequency %= A,
B 3% 4k 4g p HCS priority level & 48 ) & 7 5,
# R Fstm Bl o A8 fast-moving UEs & )% B
A A 1F .

ENDIF
ENDIF

-11-



4.5.3 g £ % F# 2 Intra & Inter Frequency & 7] % 8]

' WCDMA macro fl

s

_ ) Too frequent cell reselections within
Fast moving mobile micro frequency — mobile starts inter-
frequency measurements for another frequency

B 7B FH2 IF-HO FEH

SR EF AR FAIEED LT o R4 Tormax B 7S F 1 40 g
FERBANF LM NCR » 3% F 44 UE Brak #I BT BN SR B 8k 1k
LB F M E Z R Inter & Intra Bk 2 B e 0 LA E0 e
HCS #5048 T % Bl S4&7 B 3TARF 4 B - I8 — 42 > 2 macro cell &
micro cell 4 A 7R ] #&% > #F 8 # & Inter-Frequency X i » 428 T 5a4¢ F
#4E hot spot & 3K 7% i 4% A micro cell #4712 > W FEAF o

Hotspot ~ Macro
area

Start call in micro cell

) LEL Coverage reason handover
because of HCS priorities

from micro to macro

B 8 HCS #%3% INTER FREQUENCY X i#7~ & B

-12 -



4.5.4 Nokia RAN IF-HO ;g & ;

Inter frequency 3 #% B 748 X, X & ¥ # NRT(None real time) Radio
bearer 3t R & & R AE4T loss » 12 # 7 RT(real time) Radio bearer 4v 35 &
] i& At 48 4 F 7 3, % -Nokia RAN 2% 4 4t # NRT & RT z Radio Bearer
% 3% T 5% 3 Inter frequency 3 3£ 4% 41

1. Intra- BTS B X R i : B — R & R B 8k b2 AKX

2. Intra-RNC # X, %L ¥ * % F — RNC 4| R E £ & M R F)
ok 2 RFEHE K

3. Inter-RNC 2 X, 3§ © % KRB RNC #= 4| R B A & I R F
PR ERE A EN

RRC: Measuremept Control(event 1E, 1F,6A)

RRC: Measurement Report(event 1E, IF,6A)

>
Compressed mode procedures j
1 I
Inter- freque ney i 4m 5 & 3] #1 B 4] )
] 1
# .47 Inter- frequency HO )
— —

B 9 INTER FREQUENCY #f 4m B & 8| £2

Inter frequency #{ém o B RIRE F B4 B 9 » # #| inter-frequency
Mol g RAEEAAAUTOHFAE

IFHO caused by UL DCH Quality
IFHO caused by UE TX Power

IFHO caused by CPICH RSCP

IFHO caused by CPICH Ec/No

IFHO caused by DL DPCH TX Power

ANl o

-13-



R B #k F A KRR R 7 48 36 3% 37 4% X it NEHO(Network
evaluated handover)’ % 4% 4 42 RNC>RNC 1845 F # © 3% Inter frequency
ERMERAAMERN S HESN FRTEIBRAEZE - 75 RNC €48
3 b T 43 RF 4K 40 F # 47 Inter Frequency #f4a e on § & RIA
B4Rk o ERAMESN 28w R - e f g R ERERE L
23 RNC RRC BRI FHAET N FRER ST EHRIBRRER
BAES B FAERTARREER > LAEA Compressed &
EHEAREREAEAE -

T RNC REERERNER - A2 BTEKXRXE%R > RNC €458
XiEBAZmp(Targetcel )2 L THEETR > B EFHRRM I BN w0
Pl ey &R - KRB 44 FHMIAT inter frequency 2 X, X & &
# -

4.5.5 Directed RRC connection Z£ 31

#] A Directed RRC connection # 3L » 5 & 2L T4 B — m g A %
18 %, % 48 $& £ carrier #;& = & 47 RNC % 22 32 RRC connection €& F
& fT# 88 2 Carrier &% 3k B # » Directed RRC connection Z 32 % 7% 75
BANE — ARG RE e A7 & 74 22 RRC connection B #]
Nokia RAN 1 phasel.5 & 7T $#4t Directed RRC connection # 3 Zh 58 © &
# 3r RRC connection 8 RNC #] § AC(Admission Control) R = &4 i =
Carrier °

4.5.6 # 47 /& B A% 2 Inter-Frequency X i#

A B 47 dh 8745 23035 B (Exponential) 5 A 3, K+ Bl sk 5 & T
FER TR ] carrier Ml B4 > A% B E@THMEI &R AL - Aytsb#
& B & 7 A& 2 Inter-Frequency R BB LK BRMAE - B4R
3, > Inter-Frequency X & % #| A B4 X RETRE BIAZ R
E AR MEBEEAPREHERAZN  IRZHKEER
& B %@ 3A % Inter-Frequency Xt > R A KRBT ETH - Hib
I[FFHO 5 2 BA2E kAR FA A carrier M2 &7 mAARBLE
— carrier BT R G * B — cartier 47 & AT X B o

BREMTERLT

-14 -



1. 44 RTHEF :
e UL : BTS #si ik sh % /PrxTarget(Target #iksh %)
o DL :BTS 4% 4% %/PtxTarget(Target # 4 5 %)
2. 4t NRTHE
Packet scheduler Z 3t &, %¢ ¥ 85 P

#& RAN 2 2 & & % i# 47 Inter-frequency & Inter-system % 3£ A7
RT Load & NRT Delay @B &4 2F @ ZINE E454F - BT >
RT A P & B Mm#fTXBERE & carrier AFTBEMTERERLH H]
R {2 NRT A AR RS 0 & 7T i $) B8 38 % Idle mode £ Rk D BRFAF
4a B A% SR A% % 35 U1K Delay 37, % 0 3% Idle mode % #1414 i CRRM
REAT ©

EH®ITIF-HO 8% > 24 ¢4 & » £F H 1K & 47 Inter-frequency
ZHmppiri 0 & IF it B ATRFr 4 finy B Bl — RNC £ > §
#R3% IF #ftafis & 77K DL RNC 4% 42 B b RNC TR € & 5 T 47
IF-HO » # IF #f%m s & 47 » RFA 42 RNC # R 4038 - IS-HO # R
AR IF-HO » L KW Rt A KB E Z R BT A EH K
U AT IR AMEAL -

RT load threshold = 50%
Max_delay threshold =2.0 s

100%
90% 90%
50% 50%
0% 0% 0%
RT load = 50% RT load = 90% RT load = 50%

NRT delay=1.0s No NRT load NRT delay=4.0 s

Initiate load [
handovers |

o

No load handovegg Initiate load

handovers f

Bl 10 INTER FREQUENCY X i & 47 % {31 2% & $5,45| Bl

-15-



10 & & 7 X #3081 2% RT Load 4 50% NRT # A Delay
time % 2sec °

1. B 10 24 : RT Load & NRT delay 3§k K FR%ME » Bt

RATRBEAL

2. B 10 F4] : RT Load 90% K "W T8 3% 44 50% - B sbA5 %3 & 4
RIRE A

3. B 10 &) : NRT delay 4sec A FE2% 14 2sec > H pbAG# &
MRBEHEAE

% RNC A 74k A P g AT BH T2 RARNBEZINEE
? o

I SR ELM  LASTETRETFREERBATH
R B 11 - |

2. AP RS FERERKE

3. THE mpa ot ® - RETRA

4. b

Packet | Packet | Circuit | Circuit [§
Speech | (GPRS) | (GPRS) |(HSCSD)|(HSCSD)/
<64 kbps p=64 kbfs <f2 kbps =32 kbps

%3 BEMBEAMTER

-16-



4.5.7 MRF5 % % A8 % 2 Inter-frequency 3 i

AR5 % 48 JB 1A i 4% %5 Inter —Frequency X iEi@ 42 #1 4.5.6 48 F] >
B —REHAEBRBEERWAEE > WHREHR—R P EBITRE R
BERTEHUHLERNERCEREFNE  HloTHETRAPLER
macro layer #4713 » &1%&% £ A £ 44 & micro layer R{& A ¥R
7 o

4.5.8 i& & Fr 45 % 2 Inter-frequency X i

% UTRAN #493%4# B 7~ 5] carrier » 18 %] carrier 3 & & %448 [
TikidE > FeFE— carrier B ERMRIEE FERAALTHSE A —
carrier i & R 2 o RILA ] F 18 & Macro/Micro #4880 F
Macro/Micro Cell 4-/& & [5] Carrier » i& % Micro cell 12 % & # hot spot
BEEEERMAEENER S L4 A4 18 inter frequency RBAT A -
& macrocell RFZHBELZRE -

B % % p7 A% 25 2 Inter frequency X #£B£2 0 & LA P % AE
B HE ¥ — Carrier 9 k% 5 #F > B F RNC 7 #4857 — Carrier
ATHRBEZHmE  RNC 44 FHEFTIF 28 ZFRTRER
BRBETHAAORBIIRZ E @A RNC #1840 F #3847 IF-HO £33
#Rtmpl o

B F M3 R & F 8 &R $ 18 Carrier #% » RNC # AKX %R F
ZiHE F 7 IF 28 0 sboF F #2478 # A\ Compressed mode (CM) »
4 CM ¥k #& F B SF(Spreading factor) F /§ » #& 2 F #4488 K5
HohBREFEAE BT REARIBEEFNEBETESY  BEFHR
AVFTREN CEALATHRE  RERREESFEIEFRELT
LEIRAT SRR B R AT 0 1278 A L4238 Quality & F 423 Pilot RSCP
% Pilot Ec/lo A % 5 4544

o

4.5.9 Inter Frequency & ;% Compressed 1 X,

Compressed mode & F 654 & F #5028 #] A Single receiver i#
4T B S — B H & (FDD) &% RAT(GSM)E RIAF LB A Z ERMK - &
BARBHEAL  EREFFHABRAMERBUNETHLAYE—EFR
HEEEH  ARAZAEYEHM > FRFETS —RAGCRER - L
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BREFFHBAEETDCH A PF EH > BRI F L8 M ETHE
GHPAFRNEETE -

b T 4dEs 348 ) 47 B 4 » DPCCH & DPDCH 34 % {2{% 3% >
BBERAELERF T TEEARRES K

1. Puncturing : B ST —GM  AASHGHLERRT
& ;% B 7k (Dynamic rate matching algorithm) R M1 & #2838
EHE -

2. Halving the SF(Spreading factor) : 4% SF & ¥ > ¥ 85/ & 45 1%
W B R R o — 1 -

3. Higher layer scheduling : B F 2@ E#%H 2 DCHA L &
FHESE 087 Rda & @A 2 NRT IR 2 & B NRT
THARRER TR -

BERER L - #B% F# % A Compressed mode 8544 25 % % F 4%
5448 % & 3| inter frequency & inter system X ¥§ ¥ B3R % - RNC # 45 #5
X &~ JAEIEERAEE Layer B ER TR B F A EE RS
EH]AE o B IMEIF—I F # i A Compressed mode Z 158 248 » Mg
M@ REFRAEMER - & FHRERARZHEE  BFLEBHER
sl w0 Bk s B p dk4E SIR (Signal to interference)# /8 £ H 42
o

4.5.10 Compressed mode # # & X

WIS R S % Xk B~ » Compressed mode #2458
HHEULZLDLERG R E-E 4 H 5B E AR T Compressed
mode # RAN B &8 % 44 0~4% - £ A% & AMR codec z DTX »
BARGHEAFTERA P BF AR ERA A 5% T HHE42 (higher
layer scheduling) % > Compressed mode #} RAN & 48 &7 B # /&4 -

A sh R 5 8 F # X Compressed mode % B BN 2R & F
¥ 2 B A% &% inner loop 7 F4E#1.83X 4 R 77 B~ > FDD Inter -
frequency ERIH 2 S B ERETHAAEHRGMAB AR APz —
J& B % & FDD Inter — frequency & B85l 82 GSM ta &k % &) Z 48 &
A o B Compressedmode #A LK BEEHETRMAR  AAALERE & H
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%] ¥ F 4 & A Compressed mode A 45 3| FR ] R 2L % -

4.5.11 Compressed mode ¥ % RI 2B EREETLE

M %1 Compressed mode %k #& F &3¢ /o FHHE S % - ER
WBTFE TN B TiRE €A% N 5 —F @RE 2 325 (Fast
power control)4e Compressed frame 4% i3] (2 % B R L &80 > sb &
# % Eb/No L4 » #4345 8 H it T 4 - Compressed mode 4737,
LA L & @PE 12 IF-HO 45 WCDMA BB ¥R M1 &
Ed& o BAIF-HO #4348 & TAR R BEM £ FEALE  RERBE
Ve THMEAGMEBEFBLRT > TRIIREEHERETHEABRNTEA
IF-HO HE#Hib#&k -

WCDMA IS-95A GSM 3
»g
Why inter-frequency Foyril;c:‘r;rsecgtl:;cy No IF- For all handovers ﬁ
measurements? Y measurements |
handovers => utilization of %
Compressed mode multiple Simple since

How to make IF- or frequencies discontinuous

measurements UE Dual Receiver difficult tx & rx

% 4 5478483516 A INTER-FREQUENCY B H AT tb i &
1. Compressed mode #}:& 5 % %

YFMBHEmid% PHBFARCEERAEHSF
MR > 49844 F 4 A Compressed ZRIE K 93 T i
RFBRESE BB SR RAL > EBFLSFHREAN
Compressed ER| SRS LART  EFRBHERMEEL
ATEPAS %% » ¥ NRT & AMR 35 A £ 7 #% & Bitrate (/& — % »
2B F RS R 0 &) Compressed mode i E X -

Compressed mode ¥ BB ET 4L TAS5HE » REHE
EREPHERHECHIR21dB 284 42dB TELERAE
BTHEEE M

(1).5 % (Diversity) 45 &

QF#BEHRE

) E#ER
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(4) M B AR PR AE
(5) = 8 I} F4 & B (measurement gap length)
(6)%Z 45 4% X, F 7% (compressed mode method)

Assumption Effect to the coverage
of real time services

Required Ey/N, is 1.5 dB 1.5 dB reduced coverage

higher during compressed frames

7-slot gap is used 10*10g10(15/8)

= 2.7 dB reduced coverage

Every 2nd frame is compressed 4.2dB/2=2.1dB reduced
with coverage
20 ms interleaving (speech)

% 5 COMPRESSEDMODE 1 T kim 5 H &

2.7 dB + 1.5 dB more power is
needed during compressed mode

Mobile max. power 4

<

mode [¢———P

f Compressed

Frame error if mobile hits
its maximum power

B 11 COMPRESSED MODE F #3% hu 2 -4 3h 27 & B

2.Compressed mode ¥ 5 € % &

& FHEA Compressed R KX > BB BITHE EEH
R > BN Compressed ERE & & £ FHMUIME > oh BiE4H05
ChH - ALFRETERSEV/No EERKRELRHE &M
HE & A B KT - Compressed mode # X EF F XA T &
6 R EBMAEANBERAZ EB/No ERELREAZHEX AL
1.5dB> BB L EE Eb/No HERKR /N BT EEHE M4

(1) & (Diversity) 45 1%
Q)FBBEHRE
€L =i %A

()W B M PEAE
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(5)£ T 45 2 8] B [4 & JE (measurement gap length)
(6)& 4548 X, ¥ 7% (compressed mode method) % Spreading
factor 2 & puncturing

Assumption Effect to the coverage

of real time services
Required Ey/N, is 1.5 dB 1.5 dB = 41% more interference
higher during compressed frames
Every 3rd frame is compressed 41% /3 = 14% more interference
7% of the users are 14%*7% = 0.98% more
measuring at the same time interference

% 6 COMPRESSEDMODE # 5 & X &

45 %k 6 B Compressed mode # 5 EHEMEH R
~1% » R pb& #1474 %254 B4 & oF Compressed mode 2 7 %
TARFIAGE B 3GPPHELERMHH -

4.6 13 4h RAT(GSM)48 2% 3 35 &, &+ %

EARLBRAGSMAR S 1 BB E K RHWCDMAK W S
B REZIRE TABE R ASHERATZ LRI LR
EER HMEWEXRIOFERBREEARSGER BHER
WmEEEANEAEREX E FAREHARETZHUALEMH
R TRGERE EPRFRHBAERLEERA...F Bl
MECEREMTE L TAMARSEERR ERAETERY
ESHEBARET HimE o AR ERiEFGSM/WCDMA
£ R R RLARMEY -
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4.7 Macro/Micro layer #:% € A

WCDMA & —18-F 1% % Fk (Interference limited) 2 47 &) 4938 % 4 >
PR AEERAERTERANLE TR THEY £ T4RY
@ THRRREBHEAMEEHSE » LABAR > AlXdF#i
R 324 o 3@ % Micro & Marco layer # 34 2 Total & Pilot %4t 3h %
A8 £ #18 dB-Micro & Marco layer £ 3 & 2545 F 48 Bl #0% % € 3%
& 4 AL B AR B 4] W F 4o U7 35 % JE (Near-far problem) ©

AT 34 F 414 2 layer B3 404 & R M AREATIH 0 3% 2 layer
% Micro layer & 8,3% 31 cells & Marco layer 18 cells - &3 A E# 2
F A AE % AT 2 L ik Micro & Marco layer £ @3 A LR G
ABE B R BB A AR B2 R R AL EE -

AHF AR 5% 282 A WCDMA network simulator npsw version 5 3%
# 8% % 3% carrier f] IF-HO # %83+ & > Micro & Marco cell #3448 %
B 144 A 3 B Ray Tracing #: % WinProp R #1548 F 3 -

ARFRFHEI BT -

18 %) ¥ B Micro & Marco layer %8 & & £ 631

Micro & Marco layer 18 3] 44 & R B #.% > =T & 47 [F-HO

Micro F1 & Marco F2 B 3] 5= 8 & bt K o

BAT & BB E A 484 5 # (2w Micro € Al Marco carrier %%

Macro & A Micro carrier)

5. AW BIP AR AR ESEHHE - mig 8T - FF
carrier 1l P oot ~ BBRFE AR E - MBI BB
MAERE EBEBRIETH W -

el ol

4.7.1 EBRHRERSHK
A4 R F# 4 Micro & Marco layer & A 2 &8 % $t & 74w

T&7A8 % EREERAALRE M layer - CPICH R A & 4845
S oh A RATHE » &5 E8ME - AT 7] &40 Case TR -

.22 -



Parameters Macro Micro

BS TX Max Power 43 dBm 37 dBm

TX max power per link 40 dBm 34 dBm

TX min power per link 15 dBm 9 dBm
CPICH power 30 dBm 24 dBm
Other common channel powers 30 dBm 24 dBm
CPICHtoRefRabOffset ' 55dB 5.5dB

Cable losses 2dB 2dB

MHA gain 0dB 0dB

Channel Two equal taps Two equal taps
SHO window 3dB 3dB

Max load own 0.6 0.8

Max total load 0.6 0.8

BS antenna type and gain 65 deg, 16 dBi 60 deg, 12 dBi
Average antenna height 32m 10 m

BS noise figure 5dB 5dB

% 7 MICRO & MARCO £ ¥4 A K%

Parameter Value
Max MS TX power 21 dBm

Min MS TX power -50 dBm
Service in use (UL, DL) 12.2 kbit/s
Mobile speed 3 km/h

MS noise figure 8 dB

%8 FHMARSTH

44 npsw A4 0 3 2 Layer 518 IF-HO #3& » F #4046 45
&2 {E A Micro layer f1 » % Micro carrier pilot power(CPICH) k& i 32, »
F M 08 3% S #5 8 £ Marco carrier 2 ¢+ #R 14 npsw 3R EE B B 4L AT
iteration » npsw B L HFLE T X9 -

' This parameter defines the maximum power per link with respect to the CPICH power. It is
given as dBs below CPICH power.
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Parameter

Number of allowed IFHO

UL load reduction

Remove mobiles randomly

BS Tx Power reduction

Remove mobiles randomly

Hard blocking (code limit)

Not used

Number of snapshots in averaging

3

# 9ONPSW #4% % $

WinProp ray tracing & F 42 8% % 3t 2 4 4t (diffraction) & & 4¢
(reflection)# &Y R #4 ray iteration 3+ & > A AL 2 FE T4 10
#1248 4} Fresnel 1% &R R 4143 & GTD/UTD 447 5 #4882 -

WinProp ray tracing A7k A 8 & b2 4 A
FEHR A REE -

 BEARAEETRBTH

Parameter

Value

Reflection loss 14 dB
Outer wall transmission loss 8dB
Minimum diffraction loss of incident rays 15dB
Maximum diffraction loss of incident rays 40 dB
Diffraction loss of diffracted rays 12dB
Resolution 12.5m

# 10 WINPROP RAY TRACING MODEL 4~ #(

F B 12 4 Micro & Marco layer % £ —#2 » PR F#4354 »
1t 1 % %7 (Polygon) - 34 micro cell 5 &~ 8 cells’km® > Marco cell

3 i~ 5 cells/km®

.24 -



5.6756 |

6.6754

6.6752 H

B.675 ; -

Y-coordinate {mj}

667487
:

6.6745 |-

66744 - --3--1--

B.5742 +

BE74

3846 3848 385 3852 3854 385 3858
X-coordinate [m]

Bl 12 MICRO (4 &) & MACRO (4 &) X4 57 B

4.7.2 Micro f1, Macro f2

% layer %m B i 3 $6 B BRI T 423 CPICH 123836 B o T H
13 & 14 5-%] 4+ ¥ Micro cell & Macro cell Frée & Z-tmpn T k% &
o f Microcell R EEB P45 ETRAERBTELERE
B R HEEA Microcell REMERBF S HFHBIK 4L
2 4 X342 Micro cell 2 [ R 2K [ 8 8% # L B AR 3k - R, Marco
Cll RN EBRBEEHAERR ERABESHRBERAE
B EREERERER -
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¥-coordinate fm}

6.6756

Y-coordinate [m]
221
]
~
[

6.6746

6.6744

6.6742

3852 T )
X-coordinate [m}

B 13MICRO &AM S TR FENHE

x‘ 10" BES 7 SERVER - based on highest received CPICH power
' T TRy — '

h A T

w

3846 3848 388 3852 3854 385 3858
X-coordinate {m)

B 14 MACRO & A MWL ERZHEHSH B
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£ 88 15 & 16 857 £ & B & Micro fl+Macro f2 [F-HO » #: 2%
PR BT HAF L £ FF - £ 8 — Micro 5 Macro layer 498 2245 F >
BRBE R 2% A mAEKE - G B 15 BT 0 4 90%ARFH % > B — Micro
2 Macro layer ¥ 18 %] 42 £~50-55 #n 45 F £ /cell » {22 14 15 2 518 tm
B R P B EBRBRFRGEALAERTHEZIRL -

Service probability (%)
o m =~ ~)
Q (3] o o

(9,
[52
Y

(S}
o

r' - Micro
—»— Macro
40 60 B8O 100 120 140
Number of initial users per cell

PN
3,

B 15 48 %] MICRO/MACRO LAYER Ff 3% £ AR 75 %

&1 B 16 B~ » Micro f1+Macro f2 i B g% IF-HO = 48328 22 4% »
98% k% % B — Micro layer 418 4= #8 <T 18 3] 324£~80 4745 A £ » 90%
BB % 8 — Micro layer BB fe T 3RE~135 46 A A - 818 15 18
%] Micro/Macro layer E#Lb % » AR 5B 2 E T 250%% & -

% Bl S 90% AR5 £ 45 A tb s Ast > A BA & If-HO 2 layer 22
MR K P Bb Rk H B IFHO 18598 L€ 4k 2 layer 242 %
~T5% K P IRFE T - T £ X B A Micro/Macro layer 7% & &
PEELMHEATER °

WRFs % P #oat B (90%HRF5 %)

(1) A& FBAEL If-HO 18 7%)35 3L 3€ 45 2 layer 4538 4245 ©
Microcell : 45 B F/cell...... +4 31 tafis
Marcocell : 55 H FA/cell..... 2% 18 ta f
N RRFE B P 48 =45%31+55%18=2354

(2) BEL If-HO 2 layer 2244
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Microcell : 135 B A /cell...... *F 31 tmhe
e EETEEEE

FiT LA (4185-2354)/2354~75%

100 T — r —
85¢ o b
8ot -{
85F k

80

75¢

70

85F

BOF

a5p

50

Service probability (%)

[—e— Microf1 + macrof2 |
45 L . - 1 .
40 B0 80 100 120 140

Number of initial users per (micro) cell

B 16 MICRO F1I+MACRO F2 if B £% IF-HO Fri% 4L BRFS 5

F£ Macrocell A& TR REHHFE R L4235 & 17(0.6)
Z FRREREMEZ AW S TREREZA £ # > £ Micro cell A # A
PHMBHARE THARBRAMERRELHER L4 A 47(0.8) -

F B 17/18/19 88 7= 4& Micro cell & Marco cell sk fE 32 £t F # AR
HEE & HRiEE 17 £— Marcocell layer F42% 2 H $MRE R 4
WER BB P ki 100 A LA £ UL Loading & i% & & #7
FRBAFEIE > TAPHALBIO0OU AL  As TaBRESHHE
TRAEBRFZEAF -8 17 F4REH 7~ #32:E 100 2 £ UL Loading
ERTFEAPRBERELRFIAERE  ERRASAMNERLT » 4
BB IR E » nspw ¥ load B power Hpd) & By A o
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Bl CPICH coverage
B UL load

(| B2 BS TX power
Single link pawer
MS TX power

-~
(=]

(2]
[=]

(93]
o

(%)
(=]

[
Q

Number of mabiles not served per cell
H
o

—_
=]

60 BO 100 120 140
Number of initiai users per cell

B 17 B — MACROCELL ¥ # ¥ #7RF% B B
A5 B 18 £ — Microcell layer L4835 7 8 % FRB B 47 55

R g ARG TRELHHE G RAMSZE % £tk UL Loading
BANEETNHS -

45

Il CPICH coverage
4} M UL load
B8R BS TX power

] Single link power

e ¢ MS TX power

30

25

Number of mobiles not served per cell

80 100
Number of initial users per cell

80

120

B 18 ¥ — MICROCELL F# ¢ BiiR% /&R &
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R E 19 #] A Micro cell & Marco cell 2 Layer 49 %% 3% » B AL
If-HO » AR #k £ Micro cell layer B T 48 383 4t o & 4] > M Bok @ 4%
RUERSZH P > £ 1% If-HO X 8 4 Marco layer > £ 2 Micro cell
TAEB B SN REARAIEE B E - %k Micro cell & Marco cell 2
Layer #83% F 7 F MR £ B & T 4238 8 — link power & F# &
SRR KBS HE -

B #4354 100 A P BEAHEK
(1) E — Micro cell #4824 4% + B 20 A P ARFs
(2) & — Micro cell #4353 & 40 A P IRFs
(3)Micro cell & Marco cell 2 Layer 4% E £ 4T -
£ 78 2 AP RF -

B CPICH coverage

M UL load

1o} B8 BS TX power
Single link power

2] MS TX pawer

Number of mobiles not served per cell
(=3

N T
40 80 80 100 120 140
Number of initial users per {micro) cell

B 19 MICRO CELL & MARCO CELL 483513 1& F # & 7R 75 B A

438 Eif 0 fUEF 2 layer #8935 22 4 i 47 If-HO # ¥ — Macro/Micro
layer 48 8% » T A 2 I A 58 0 Bl o5 # i 2 layer #33€ » TR
e ABEM T EEE - B— Macro layer & #.5% F % By UL
loading > ¥ — Micro layer 4 4.5 & X & & X 44 DL Tx power & %
2 BIHREE - #3F L ik 2 Layer (Micro/Macro) i If-HO » Micro cells =T
SUBR Macrocell 2% £/ > MEBREWEBRERLYE - H—FT@E
Micro X #h.4 DL power #£ & 8% » Macro 7N T 244384 DL 28 ' &
HEAAHAR FERAEBEE  FIRRHEITEEHE -
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4.7.3 Micro f1+f2 , Macro 2

WCDMA R ) Layer Ml #kfs i A5 B R A H—
Layer £ BT EB R T‘] & carrier £ > i & &y IFHO R -F#r4%
Rz A mEROL PR FH FEBE - Micro cell ffaik &
% 21k Macro cell ¥ 893 % > b2 25 A Micro cell 7 R &K 89 T 4%
BAL o

/&M Microcell B2 F B ¥ AAN S 2 M A AREE
(line-of-sight) B 1 » st 38 % 7R 1% 4F Micro cell L3813 F#E] 7T LA Lo
# 1% 89 UL/DL fénon & > BAFRHZAHRF - & Micro cell T4t
BAEMHFE LR AP THSS B ERA KRR carrier 2
Macro cell> & & & A7 #E 3t £ 84 % Macro cell AE A Z RAZETE TL
% & 452 Microcell v €A -

F %) 4835 40 K8 & A R BF K & A Macro #%& & Micro layer 2
TATHE

e Case 1: micro f1, macro 12,

Microcpicy tb Macrocpiey & 6 dB (G £ 85)
e Case 2: micro f1+f2, macro 12,

Microcprcy tb Macrocprcn 164 3 dB

e Case 3: micro f1+f2, macro 12,

Microcpicy tt Macrocprcy 15 6 dB
e Case 4: micro f1+f2, macro {2,

Microcprcy tb Macrocpiey 1% 9 dB

e Case 5: micro f1+f2, macro f2,

Microcpicy tb Macroceicu /& 6 dB > /8 %% cases 2, 3, and
4 » case5 z BS Tx Power fuf&

Case 2-4 BS Tx Power #% 34 4-# 4 2 carrier L > other common
channels Z power & Bl & #) » A R4 4. Pilot channel /b ¥ RiE»
Macro layer F Z Micro cell Z % % - Case5 ® & BS Tx Power & /¥
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9 P EA » 4 — carrier Z power Fu & % 25 % 48 F] (casel) »© Micro &
Marco A S A AL HE S+ % 7 Ll &8 Case Z A& £ 8o
T& 1l

TxMaxPower 37dBm 34dBm 34dBm 34dBm 37 dBm
TxMaxPowerPerLink 34dBm 31dBm 31dBm 31dBm 34 dBm
CPICH power 24dBm 27dBm 24dBm 21 dBm 24 dBm
Other Common channels 24dBm 21dBm 21dBm 21dBm 24 dBm
CPICHtoRefRabOffset 5.5dB 55dB 55dB 55dB 55dB

% 11 %#8:8]38 CASE A b & 5 B (% Py $ 14 2 4+ # B — CARRIER)

£ 11 o 43 B NPSW S8 iR ATIR A A 6 4845
B3 % & T3 44 B8 carrier ko BB LA S 455 % & pooled
resource A 1 T 2 0 A& EE 4 R T £ R carrier FfEA
B st npsw At & R @8 DL 58 » £RBERSE — carrier 5 &
2B EAE X BfE R — carrier B F KBRS F > AN
My ikt ERAEBAEA -

100

96+

g4f

82p

Service probability (%)

90

—&— Case 1
~#~ Case 2
B8 %~ Case 3
~agp Case 4
—4— Case 5

40 80 80 100 120 140
Number of initial users per (micro) site

B 20 MACRORAEAEHEARE K E L BRI RFR
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[ 20 #8 %4 Micro layer & i Macro layer #:& & X3 & %
5590 B S BOR B REUR IR E 0 A MBS LT 80 A A AT
BRFS B3 T 35 48 97%IA b » 2 4% B FE M8 3% case FRAF BB T
M+ Aok Case2 Tifdhsrmt: > £ EXR A Case 2CPICH R £ &
& case P A% 27dBm > § 8 5 A P BE LR MR A B
ARFs % & Z b A # case(micro f1, macro 2): £ > H s & A
Marco #&tF A2 —BEE LOFR - BAEEHHES CPICH
power #% /0 Traffic channel otz sh % » A& B 45 LR#E
HREEEREAELE -

Case 2 95%MB R AT AH 100 AFAHLEHER » Ak
4 Case5 55— Microcell BT B AF 125 AL EFER B 5
Case5 4&3% Micro carrier] & carrier2 2 % 5tz % » #L H 4 case 48
B 4P 20% B E ENCase3 4 A K case AR B &
# e E~10% o

Case fl1 UL f1 DL fl CPICH (I CCPCH Remarks

Case 1 93.5% 90.4% 95.8% 93.9% Reference case
3 dB CPICH difference to
Case 2 94.2% 93.9% 97.4% 95.9%
macros
6 dB CPICH difference to
Case 3 93.9% 91.3% 95.9% 94.1%
macros
9 dB CPICH difference to
Cased | 93.6% 87.5% 93.9% 91.5%
macros
6 dB CPICH difference to
Case 5 93.6% 90.5% 95.8% 93.9%

macros, doubled BS Tx Powers

f2CPICH f2CCPCH

Casel [95.4% 95.0% 98.1% 96.8%
Case2 |98.4% 98.6% 99.6% 99.2%
Case3 |98.3% 98.3% 99.6% 99.0%
Cased4 | 98.1% 98.1% 99.5% 98.9%
Case5 | 98.4% 98.4% 99.6% 99.1%

% 12 F1/F2 Bk ik £ (12.2kBPS)% A F #iE 90MSS/CELL
LR BB A R P Ak A SRS BT 0 A
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Micro cell B4 * Bl £ # 8 & Marco layer "B — ¥ i 2 #£ 8 IfFHO - & k&
11 %38 {1 Uplink 2R 4 &#& case i & £ 344814 > {2 Downlink 7% & & gp
% CPICH power 2% £ Fr %% - % CPICH power LF » X¥ & T4
dedicated channel =4 £ & F [ » H 3k BS Tx Power [R 4] 3% s, F # # B AR
Ftbfs] B RIE Ao - 95%F ik ik £ % CPICH <[4 % £/ 4 24dBm K &
= » Case4(21dBm)Mul F1& 45 tm B ik B R 82/ - & € A Macro 2 £ Micro
Layer UL/DL E k& EHHAHE E~3% -

#4 F i > Micro f1+£2, Macro f2

(1) 95%BR# % » CPICH 3 % /J\# Macro cell 6~9dB » 48
%75 7 H 7T 38 ho~10%

(2) CPICH =4 % )% Macro cell 3dB * & B £ b i B K
TR RAFARFS £ - 12F Micro cell A £ #3¥ fobs
7B Traffic ch oh & 2Rk 5 oh B4 % 2
CPICHFitb A R A #REZEHAERLLE R
RA&H °

(3) # % Micro cell 3% fu carrier’ A3 & A B £ o
18 0 So gt i% =T 18 438 5 B 3 Hu~20% > 1238 jooh R 4
£ 78 7T 454 &k, RF pollution /¢ #H38 F#E LH @
#E38 hath R & £ # X ¥ overhead L 0 Mk H4E
BEERRERSY -

4.7.4 Micro f1 , Macro f1+£2

& A Micro layer %% 4 Macro layer F{& i 2 A & iE 2t &
LHATRAALEREFZIFNRASE  ERERTRHAAREE
A Micro layer % &£ Macro layer L& BB F A A B RER -

Marcocell € ER+%ZR & UL F# % 48 K & Micro cell
%2 L4 % DL BTX Tx Power * B gt Macrocell 24/ £ H
Micro cell #,/& R 3% #v Macro cell & F » {4432 B &% » 3% hv Macro
cell BTS Tx power #JETiERABEE LX R E(& LH L) > 48
R 3.E £ & 4 & Macro cell BTS Tx power € & b 2~ #4 £ % 18

carrier L o

Tolakm e & A RS R ER Macro # % £ Micro layer 2
AT
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e Case 1: micro f1, macro £2,

Macrocprcrr b Microcpicn & 6 dB (& # 35)

e Case 2: micro f1, macro f1+£2,

MaCI'OCp[CH kb MiCI‘OCPICH ng 0dB

e Case 3: micro fl1, macro f1+£2,

Macrocprcy kb Microcprey & 3 dB

e Case 4: micro f1, macro f1+£2,

Macrocplcy kb MiCI'OCPICH \% 6 dB

Parameter Case 1
TxMaxPower 43 dBm
TxMaxPowerPerLink 40 dBm
CPICH power 30 dBm
Other Common channels 30 dBm
CPICHtoRefRabOffset 5:5-dB

40 dBm
37 dBm
24 dBm
27 dBm
5.5dB

40 dBm
37 dBm
27 dBm
27 dBm
5.5dB

40 dBm
37 dBm
30 dBm
27 dBm
5.5dB

# 13 MARCO CELL &% R]3 2 %

2 2

X A

£

#5230 A —F » b —i#2& case(Micro fl+£2, Macro f2)/ £ #146 it
118 A 3RS BF 0 394 Micro cell BA44 > A P £ # £ Marco layer =&
— ¥ k& %18 If-HO - 12 K{5] + B Macro cell & A Micro cell &% ' B
st P T & — B 46 i B 4893818 & Macro layer B4 o

B 21 BE>74£ MACROLAYER & | MICROLAYER & &k &# A& % 43
BEBEBLERBTZREE » & F8E 7~ MACROLAYER X € i

$# 1R Kok &2 M o CASE3 4% MACROCELL % CPICH # 4fzh & Lk
MICRO CELL % 3DB » {2tk & % MACRO CELL % # 2 = CPICH % 4t
o & 4K 3DB » & CASE3 B Mg e —BARFS R (RFA A 84 120
P RRFs B3 ha~1%)9h > Ftb CASE3TF % o
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Service probability (%)

—e— Case 1
~&— Case 2
~#— Case 3
—9- Cased

g5 L A L 3
40 60 80 100 120 140

Number of initial users per (micro) site

21 MICRO & & A &R F i & S BB ZRFF %
& A Micro #.& fl 4 Macro layer & | > &% 14 5T S Ba5 K

1.f1 UL : E4#3%;% & & Casel % # 25(microfl, macrof2)tb ik » 4
¥ e 4% -

2.f1 DL : F4##% & Case2 (0 dB CPICH power difference compared
to micro cells)#2 Casel 4 # gk(microfl, macrof2) b # »
HFMBEFH B FTRAS » £ 2804 CPICH F
MBS R KIBERTFRBBREELIR -

k& CPICH T 423525 & oy 3% 5 3% Judw Case3, Cased * F
S8R BT AEAFUE 5% iR BEERE Cased (6dB
CPICH power difference between micro- and macro cells)

T SE AR, °

3R2UL: RAR i@y 9F 0B8R 1 30k A 2 0k
1 % fl(micro & macro) @& xR ERFBEEF > + €84 -

A2 EABERS & ERMBE L4 Case R
~95% -
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4. f2 DL : 2 F 4224 TR % 2 AR A & Bl #h & CPICH % 425 2 X
JNd 8 4t % Case2 Macro ¥ Micro #:48 ] CPICH %
tzh% > Macro F4RRRRARZ R oh R4 4 LIk > $ 3
Tk ik B AR £~88% o [ CPICH F 423542 %1%
3 3 fudw Case3, Cased > T4EREHEHFUEF R E -
95%:% & % & % Case 4 (6 dB CPICH power
difference between micro- and macro cells)Ff 3£ g, °

Case fl1 UL fIDL fl CPICH fl1CCPCH Remarks

Casel 935% 904% 95.8% 93.9% Micro f1, macro 2

Case2 97.9% 91.4% 98.5% 95.8% 0 dB CPICH difference to
micros

Case3 97.7% 93.9% 99.0% 97.2% 3 dB CPICH difference to
micros

Case4 97.8% 279% 995% 98.9% 6 dB CPICH difference to
micros

f2CPICH (2 CCPCH

% 14F1/F2 (12.2kBPS)ik & % > & A P #i& 9OMSS/MICROCELL

B9 AR 2% B 3K CASE ( MICROF1 , MACROFI+F2) % # T #2 » 8 {7
MACRO A& MICRO %4~ %4& A 7 ] 3¢/& ( MICROF1 , MACROF2) * £ H
MICRO LAYER Z #% 7% f£¢ MACRO LAYER b - if 8 /% #4835 8 & R A%
RIZERARE ERBRT R —HERRERALEFLEAR

% 4 MACRO CELL Z CPICH % 435 % > 484 MICRO CELL ¥ 5
3DB R R A REHFRA RS A £ 8B 120 P AR £ 3 ho~1%) -

# #% Macro pilot % 4t 37 % 2 Micro pilot %;‘é%rl;ﬁ BT/ E—H T
BBRBEHHREREAEZ  IRAMEEBEE - RZ > 8% CPICH
& R{e 4k % Macro cell 854 h% > [ B?r*é%?‘%g TR &3
% B # J& Macro cell & Micro cell F B] — carrier fd] B & X Fr 46 & o
E2oRHBZEAMERBEAR -
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4.7.5 Micro f1+f2 on selected cells , Macro 12

#% Macro layer #& 4 Micro layer L E484 A > s B 20 T % %
BR > ERAEETHEABERg  REZZRHAH)-FEE Case5> HE
A

1. MiCTOCPICH kb MaCI'OCPICH 1% 6 dB

2. MiCrOsorar power= MacrOypar power =37dBm

B 22~24 BE7 & — Microcell 5 AH 140 B p » H— Bk
BAPH  RHMEEHNEREGTEN » RIEE 20 XRBRAHFE
93.2% -

Served users

0 2 4 3 B 10 12 14 16 18 20
BS number

B 22 CASES(4% 11), MICROF1+F2, MACROF2 4 — 41 SRR A5 P
(Micro 31 cells , Macro 18cells)
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T T

BS TX power (dBm)
40 T . .

0
? 0 2 4 5 8 10 12 14 16 18 20

BS number

B 22 CASE5(%k 11), MICROF1+F2, MACROF2 # — % i 4t 3h
(B4 4% % CPICH R & b £ SR EZ B M o %)

Loading

— T T T T

Micro f1 .

0 2 4 6 8 10 12 14 16 18 20
BS number

B 23 CASE5(% 11), MICRO F1+F2, MACROF2 & — 48 fg & 7
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PP 4835 & fr 38 /m > 12 R B 1RV Microcell F#e# A 2 #%
RBtEfE 0 £ X R A F {1 carrier 87X RERY > BB 4 € 4% IFHO
#e o afl /L D2 RER - &E 21~23 T R4 A 1 2 Micro cell
MEBEHSRAEE &8 E Microcell A BS#8,12,19,21,2831 -

X BS#12 Microcell % » L& 48 E 1 ~80% > 12 2 3£ kA&
BEE M P 0 £ X B A Micro cell AR# $6 B 48 € # 12 Macro cell
(13,15) » A7 2A Micro cell $47 If-HO & f1 ¥74%2 2 2 &5 » B Macro
cell(f2)# 4t zh R & K » B b Micro cell(R2)1& A # 2@ T &% -

EHIRA  BARMEHE - RF 5& MRS 0 3 % Micro cell
¥4 AR E5RINEE 2 carrier » H gk R4+ £ 1% F Micro
cell8,19,21,25,28,31 # & Micro cell 20%45 & carrier 2 » B HEZ T
g o

100 r -+ T —

98

%)

986

84t

Service probability (

92t

90 T == Micra f1, macra £2
—~4— Micro f1+f2, macro 2
~w— Micro f1+{2 an selected cells, macro {2 b

E'B‘H] 60 80 100 120 140

Number of initial users per (micro) site

23 RREHEE R AR ERRSEE

BB 23 %3R5 4 & 1% H 45 & Micro cell £ A Macro cell
i 2 W IRA R M E & 4 2% Micro cell & Macro cell #% 2 48
{0 K3 ha~15%H P (X S5%IRA F R i) -
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-~

Il CPICH coverage
[ ___QURLES

B BS TX pawer
Single link power
MS TX power

[=7]
T

g

H

w
T

N

Number of users not served per (micre and macro) sector

60 a0 100 120 140
Number of initial users per (micro) site

s
o

B 24 MICRO F1+F2, MACRO F2,DOUBLED POWER F #% ¥ #7 AR 75 & B

~

Il CPICH coverage
Il UL load

i BS TX power
Single link power
1 MS TX power

[=2]

[5,]

i

w

[ ]

—_

Number of users not served per (micro and macro) sector

B0 80 100 120 140
Number of initial users per {micra) site

] 25 MICRO F1+F2 ON SELECTED CELL, MACRO F2,DOUBLED POWER ¥ # J

B AR A R B

=]
o

Bl 24 £ A 4 & Micro cell &M Macro cell ¥4 2 > F# ¥
BRFs B B #2118 25 23t Micro cell £ A Macro cell #& 2 484 » X £ B
FIATAT ik » % ¥ Micro cell &5 /A Macrocell & 2 AFE 2 L
ZRE(B&HDAE)-
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Parameter f2CPICH f2CCPCH
Micro f1, macro 2 95.4% 95.0% 96.8%

Micro f1+£f2, macro 2 98.4% 98.4% 99.1%
Micro f1+f2 on selected 96.4% 95.9% 972 %

cells, macro 2

# 1572 (12.2kBPS)i&% & % » & A P #iE 90MSS/MICROCELL

#2 Micro & Macro % B4 B 7R [5) #.% 48 8t » Micro layer 45 &
i E A Macro # X B RBREFF LIRS EHAERERR
Micro layer f7 A ¢ta i3 € A Macro #& - 1238 2P A XRS5
ZHEM -

ARBBBIRTHRETHRIBPEAAE Microcell 3 €M
Macrocell 2 2 & * & RHE T4 R A v $# Microcell # AEA
#| Macro cell 2 & A &k 2 RARM P IRF » BP £ Micro cell fl
aietEESd - BRAARNE 2 REERLEHFTZHETmE
BHBEmBEETAEAME R 44 Macrosite 4% 5 R
3 Jio Micro cell # 47 If-HO 4 5, 2h X & # Micro cell £2 $ &4 % -
¥ JE Macro cell z. 2 8%k -

e84 4 & Microcell € Macrocell & 2 £ &
T R%k 5 kB EEEATA Micro cell & A Macro cell #.:%& 2 483% -
4% % Micro cell € B Macro cell $ki& 2 458 5| B4 F

1. Macro layer T3 2 %1% > ¥R ZRA
% Micro cell & B Macro cell % * &3 Micro cell £ F
£ & Al Macro cell &% RA & F#H:MF & A A CPICH
B H b 3 Bl SR 38 o R 4R 04 SR 5 4% 0 sL ¥ Macro layer 38
A T4 0 & #% Micro cell € A Macro cell /% $¢ E 12 F&
AR B EmEE BPT R V% % 824 CPICH R £ 4
F)4A 8 o & % 4 {843 Macro layer 3% 4o # %
overhead » & 45 & other-to-own F# [& £ & 1K o

dEBLERET 444 < Micro cell £ F Macro cell #,
s 20 4825 AR A% & ¥ 2% Micro cell €A Macro cell #.%
2 48451 » B ¥tk Macro/Micro layer 18 %] 4 A 7R 5] # % =
RRFS B4R K& 3 ho~15%F P B 95% B Hs F R LE)-
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2. ik E &k E R RAFA Micro cell 35 & B Macro cell #i%
ik 35 & F » Micro layer 45 E fm fe € Al Macro &
2 & 18 B K & Micro layer A7 A = fg3g & A Macro #% -
EEHE T

(1)Micro cell 345 & A Macro cell £2 /& » Micro layer f1 /%
Z %£5~93% uplink~~90% downlink - {2.5] & Macro layer
~95% (uplink %, & downlink) - Eii EH#3F LA % 12

(2) %5 & Micro cell & A Macro cell £2 #/% » Micro layer /&
% %£~96% (uplink s & downlink) > Micro layer ff % 4a
B34 & B Macro % & %£~98% (uplink 2 & downlink)

4.7.6 & E MK

AR b & KRB AL REBT - EA % — Layer LHK
il RTHETRRENN  EFRTRYEmERERTES
RSB SR -

AR P 4R A8 3% Micro/Macro layer 34 77 & 8 $2 4L 55 3r 18 4%
% % - Micro layer R4 & Macro layer 28 £ 3%3% - B &R T 4§ 3L
5% B AR P © Macro layer $2 4 #8245t umbrella cells 4938 2248 » T
ARREBERBHFERAETARIEFTR AUBLBRERLHF
# ¥ Micro cell # g & R B REE K - B —F @ Macro layer 75 7]
B R L% Micro cell ;& 3 24 - /K% Micro layer B & #riZ E R
P 3 3% # A Macro layer 2. A P 35 ©

1. 8K ETRAME - £H Macro & 4 Micro

B R PHER > Microlayer A EM4I AR B THZ F4%
4835 4% o % (BS Tx Power) * Macro layer & & FR# B R B 7 L 4d 3
& 77 (uplink loading) - 424Kk 4 R - #1483 Capacity & Coverage
W H & M mA A E A Macro layer # 7% /&£ Micro layer> B Micro
(f1+£2), Macro (f2).Double BS Tx Power ° $1 %% 3|3 2 (Micro f1,
Macro 2)8 8 » X &R &8 H E~20% (LA P BRI B 95% A3
K)o
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2. & M Macro #% £ Micro > & # 4 Micro 28 d > 493
BELTHEEFRERA

#47 Micro cell % £ #1428 4 oh & ? 3w AT > Micro cell
# Downlink limited » B st F Macro cell $:& 4% 2 - 3% A48
B oh R R EE AT Microcell 582 fl & 2 8E0 € ¥ i
#t Microcell ZERFERELioFE AP €4 % 8K Loading £
BIEATELERR  HBHEE L4 TR Micro layer % € A Macro
layer #% * BS Tx Power R LT > B & L SIAHFIFR - A7
2X Micro cell & S 4% 5y & o & 435 3% jo Macro layer 8877 & 2
HEER BARKRARD Microcell 3 —msh 2 K B (PA) -

3. E R4 Z Micro £ B Macro #,% #2222 Micro £ A Macro #
KRR ETEH Y PA X H

ZE e HF R P BE~ 0 % # Micro cell i &% & £ Macro #
EEREE L2 % £ X R A Micro cell & 445 &2 carrier 15 & 42
B RAYKiEE A Interferquency Handover 2 42 £ » 4
# €45 A # Micro cell 2 Macro % - /8 R 3, 3 2K 12 #b Micro cell
BEH # 4 &M Macro #& 323812 > 12 Micro cell £ Macro #;
%2 CPICH R E £ BB R HHARBE » HEBHWRBINT
T c AR FRGEXYER 20%ANE T EHEIER
Macro layer #/& & > #osb T RGERARFE R TaE TR
Pilot pollution °

4. Micro & A Macro % . 3h &4+ : Micro $1 Macro JE& R & X
£l

Macro &% 5k 5%, %) 4 Micro layer ¥ & A & F#7 & % Micro
cell |k & 77 A RBAHE 2 & B8 2 K FIEH Macro layer K
HE R A IF-HO € Ad# e BT#H#EERELRLMN
ok #B T8 8 5 ¢ 1F1% o 38 ¥ Macro cell pilot 435 % &
kb Micro cell % %18 dB > € A Macro #.& % Microcell &%
TEHADEERAES THRBLBEF overhead £ - # i Macro
cell &2 5 % %% » B A& Macro cell # % & & 4] 8 uplink load
limited - A / i& k£ Micro cell € ®RX L4232 4% ¥ ° % Macro cell
#3% Micro cell 48 & 3 > # € # Macro cell # 4 i1 3 uplink
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blocking %4 & * 4& Macro L4#3% & friZfafefd FR4E - # Macro

cell KESRER - T2 % Microcell K& B A HEARM
BB IEE & 183 75 # Macro cell 131 » 4w b 48 # &5 £ A} Macro

wﬂﬁﬁkﬁmﬁ£Nmeﬂagx%xﬁ*%miﬁﬁﬁ°

. M1& Micro CPICH # 5t zh 2 =] $2 #F Micro & 8 & 3R,

B — X% & # BS Tx Power fR#|4& Microcell &% &R §
B 34 4% BA 5T 416 Micro cell CPICH zh £ 5 5 T 5 8 iE i & - %
#R4otb Microcell 2Z AR L E R L MmEE s » RAK DA
P eTHEYR S Ifyﬁ% Traffic channel » B @ ¥ Sk A £
JEXBREZEEL

. &M Micro #;% £ Macro # & :#F @R LE&E

Micro cell i £ i@ % X ¥ & B & A 47 35 3 (line-of-
-sight) » #1 Macro cell #8%%¢ » Micro cell @ ¥ T REL BTGB E -
{2 & H Micro #& % Macro» ¥ 5B ESA P AMTESE
Macro Z Micro &% > & K4 Macrouplink # & F# & » #
Macro # Rk &8 B % > Micro 7F € F 2| stk #4785 > sb ¥
uplink loading limited Macro layer R 3%, > 3] i Micro &%’ & &
EEEBFHERS - ﬁﬁﬁ A8 ] 4% Micro &3 - E e
BlreanTHEadm ZEEMMEMRK-

B —# @ » If-HO 75 € [ 85 4& 4% Micro/Macro th & & ik »
FEEBEREE T RUIEET 0 X EA Micro B8 4£
Macro * Macro layer Z #: X #£ overhead~70-80% > Micro layer #k
)L g_ ﬁ'iﬂéﬁa~30% °
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7. HCS #93%%24#% Pilot Power 2 £ €&

WCDMA #8335 % B % Interference limited 49324545 » A
4 Pilot Power 3 £ AR EF > 445 & HCS BB BREE A
% — Layer e |k A4 E Layer 5 - R B H B R A bt
¥ Pilot power KR E > AH X Bltaf g R LIBHELFHRESH S
ERgRH > ERERBETE -

1% % Pilot power & i% s} SA F P 24

(1) 15 A& B hEBRRILF] - £ 4578 9 % Traffic
BENEYyERRR -

Q) BMBHERERP  EXeRFHREHSERLER
SrARMEEREE o

A8 R 3 @44 Pilot power & i % KA T B AR

(1) REARCPICH % E > S AMWES EERAEHED
s o

(2) 4| Link power # 4t 2 % (B 3% & 3% < # CPICH # &
sh%ie %y » CPICH #]s > Link power 4 & % #
CPICHtoRefRabOffset 3% & * 75 & % /7)

4% 5] A Ak 42 BB B 48 I B 4% 48 [F] #,/& 2 Micro & Macro
cell ' & = % Pilot power cell /& % % Block &z % Pilot power
cell » ik BB BAERE -

8. Macro/Micro Pilot Power #8 £ 6dB % Micro & H Macro %
BAeEREMA

A8 3K 49 35 By 33K B8 5~ Macro/Micro Pilot Power 48 # 6dB
# Micro € /| Macro % & 23X €14 & {2 b8 3% £ 8K B Layer
MERRGEMXEHE - - RS FE - AR RMEHARAHEB
M o 40 CPICH 57 % £ 35 & 4 & £ 1K Micro cell % Pilot # 434
% R iE R 0 AR B BS Tx Power ## Microcell Z &R B E %M E
Mg FER X -
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% — 7 # 1% K Macro/Micro Pilot Power £ ¥E » Bp4# Micro
layer & f71R 8 I8 € & sk, Macro/Micro & layer [ Rob £ 85 X ¥
Micro layer Pilot 4 4% %) &K TRBEERLHRBA P HAHBEE -

Bio AR ERB X EHE & - L8 EH Micro LA
Macro layer £ » Macro/Micro Pilot Power 48 # 3dB %% & R34
#32 > {2 & A Micro & /£ Macro layer 4 X R € @B &HE 5 1x
fTe % -

48 45 Macro/Micro layer # % & A # %] T B /7 5] 4 WCDMA
48 3% $0k £ A F 7% ¥ (Bvolution path)

(l) 2 in macro C_j’—:_b

Add 2" freq to macro
(2) f1+£2 in macro @

Reuse fl in some micro cells
(3) f1+£2 in macro 6 % 5
fl in selected micro.sites ) (-

Move f1 to continuous micro layer

(4) {2 in macro % % %
f2 in selected micro sites

fl in continuous micro

Make 2 continuous in micro layer,

e et D

(5) No macro e Lo

f1+£2 in micro layer Sssssssaee

B 26 WCDMA @R k3] £ F RS £ E
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4.8 4

Ar#Rs ik WCDMA 158 R 401% 2 44 47 % B 4T 204
W BREBEARERET  HHSZRHEE LKA P MmF  Micro layer =T
BEEEAREYE 41K AF A P > Macro layer 373242 R $F IR
SE RERERG FEREA L HAEE R WCDMA @4 £
4 Micro/Macro 58 X K& HmEZ AR

AREFRAHBAEAFBMWRES > ALERET - AR
F ¥ BA 45 0 B 4935 7] B Macro s Micro #384& A » £ A Micro &£
Macro 4 A > #1 Micro/Macro 18 %] 4# F °K [] carrier 48 % » i & % #
AR R A ATIE A o & T HA R 44 8 # K 3 d Micro layer » €/
Macro #& % & Micro layer £ > A %5 & F 4§ 77 3% Ao 15~20%(3R 95%44
BBHEEFTETREREZHAFLH) -

CPICH 34 % 38 % # HCS(Hierarchical Cell Structure)# % » £ &
£ F R EAIE T Macro/Micro Pilot Power 48 2 6dB & Micro € A
Macro # /& 8123% 4 °

#.47 If-HO(Inter-frequency handover) » F # s 78 i AN B 454 X,
(Compressed mode)’ HH A A BE A ERBRESEHLE N 0~4% -
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5. BB SR

AN 3 WCDMA 2 4T85 2004 F Q2 EAMLHIIEE &
TARNG A BRGITEHBMEFABM G 26 B F A MR HBRYS EXHE
3G SRy HIBEBENLT - % 2.5GGPRS #k3| i E5
Aol B R AL EAETRBEANIFTREAKE 8%
EHMET HAARTAI GHEEAB YRR RAZILTHERHK
BEEERBERABEMEX A HICHEBRTEARAYHEZ
;& °

BAAEEFE 2003 £ Q2 REH 3G ©@X kA WCDMA H:ERH 47
RO HELER 2 EREEAEE R AN HER 2GGSM @
AR A > %A WCDMA 3G 45 » HRRZHE A HATEMH -
HIE R4 3G BT —BEm AR c WCDMA 5 £ kR 3G B A& >
MRAITE BT EB I R -

GPRS 2 4. R M FHE K GSM 24 2 % =K UMTS 4 4y
—EReE WA RKOERBEE A RRG S HBETSHA
£]i% % — {84 B & NTT DoCoMo % i Mode & 3h &8 » ERFFHIT
BBEEEFT N o B R ARER AT AR IG AR EBAERT
Wik o wofTR P4 2GRC B RBAAMERZEEMEE > B
BEGGBRCEABZTHEERRBFEA o TEREBELE > ik
R HHEPRBERRRE > AR 2GACEB L& AR £EN
BT EETHY  FRESFEPRER > ALNERETEFE
EHAUH -

.49 .



AREBEE T 3G 4% Multi-Layer A& 84> R T 454
3CEREERNFMZ ELHE EHAXREHEE > # 3GHCS 1%
BXEABGERME IR RA TR  HRARERAKEHEA

THRTEHBRMBMARE > ARQIANBEHTT  RHIITEE
#FEMOU X &4 BREKBESLAARLELEBEANTH TEHKMM
A HEFRAEE TR ORI RARD ANER » FERAN
M EENM  BHARAARRTERARRIAFTA KM LE
B RREREATHRABERTH  ANNNRARFEELEET ¥4
ARNNEZEBEEER RAERBZITHTHELESR -
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zZ

~

£ XK

Nokia WCDMA Hierarchical Cell Structure CDMA_HCS.doc
Versionl.0.0

3GPP: "UE Procedures in Idle Mode and Procedures for Cell
Reselection in Connected Mode (Release 1999)" (3G TS 25.304)
version 3.4.0.

3GPP TS 25.215: "Physical Layer Measurements (FDD)".

3GPP TS 25.212: "Multiplexing and channel coding (FDD)".

3GPP TS 25.133: " Requirements for Support of Radio Resource
Management (FDD)".

3GPP TS 25.331: "RRC Protocol Specification”.

3GPP TS 25.101: "UE Radio transmission and reception (FDD)".
Gustafsson, M., Jamal, K. and Dahlman, E., "Compressed Mode
Techniques for Inter-Frequency Measurements in a Wide-Band
DS-WCDMA System", Proc. IEEE Int. Conf. On Personal Indoor
and Mobile Radio Communications, PIMRC'97, Helsinki, Finland,
1—4 September 1997, Vol.1, pp. 231-235.

WinProp documentation, "Propagation models, Background
Information,” AWE Communications GmbH, Germany.
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7. BEBE

2G

3G
3GPP
AMR
BCCH

BCH

BS

BTS
CM
CPICH
DCH
DL
DPCCH

DPDCH
DTX

Eb/No
Ec/lTo
FDD
GSM
GTD
HC
HCS
HO
HW
IF-HO
IS-HO
Iub
IS-95
MHA
MS
NEHO
NMS
NPSW
NRT
P-CCPCH
RAN
RAT
RNC
RRC
RT
S-CCPCH
SHO
TDD
TX

Second Generation Mobile Networks (GSM, IS-95, PDC etc.)
Third Generation Mobile Networks

3™ Generation Partnership Project

Adaptive Multi Rate

Broadcast Control CHannel

Broadcast Channel

Base Station

Base Transceiver Station
Compressed Mode
Common Pilot Channel
Dedicated Channel
Downlink

Dedicated Physical Control Channel
Dedicated Physical Data Channel

Discontinuous Transmission

Bit Energy to Noise Density Ratio

Energy Per Chip to Interference Ratio

Frequency Division Duplex

Groupe Special Mobile, Global System for Mobile Communications
Geometrical Theory of Diffraction

Handover Control

Hierarchical Cell Structure

Handover

Hardware

Inter-Frequency Handover

Inter-System Handover

Interface between BTS and RNC

Interim Standard 95 (Qualcomm's CDMA)

Mast Head Amplifier

Mobile Station

Network Evaluated Handover

Network Management System

Network Planning Strategies for Wideband CDMA
Non-Real Time Data (Packet Data)

Primary Common Control Physical Channel

Radio Access Network

Radio Access Technology

Radio Network Controller

Radio Resource Control protocol for the UE-UTRAN radio interface
Real Time Data

Secondary Common Control Physical Channel
Soft Handover

Time Division Duplex

Transmitter
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UE
UL
UMTS

URA_PCH

UTD
UTRAN
WCDMA

User Equipment

Uplink

Universal Mobile Telecommunications System
UTRAN Registration Area

UTRAN Registration Area - Paging CHannel
Uniform Geometrical Theory of Diffraction
UMTS Terrestrial Radio Access Network
Wideband CDMA
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