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%58 R4 Nodes

i3] M Nodes

R5 IM Subsystem

PS domain

CS domain
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Wide Area Network (WAN)
- Coverage

Local Area Network (LAN)
- Residential, Enterprise and Hot Spots
- High speed

Personal Area Network (PAN)
- Connectivity, cable replacement

100
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BRAENTHEERALPARR IREE-RE-BE—RFEAHFTO -
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(OVLAN B s R A BN 36 7 G LA S URABHEE
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WARA XM 802. 11D - BER UG EH AWK 802. 11a &
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MREFABREEFAAMAT Y - 24 - BE - HERZLHBSH -
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fb o Bk > ISP ¥4 ~ /78@E ¥F - WAN B E R EEHE 44
BoARETHBLEEFRILANTRE LT EKERARHKE
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2.3 WLAN f& 3GPP # 4k 3 B A

3GPP 4% # fa &k A 48 WLAN BariE4p 20 & » BAT# F4 8 WLAN 2 4
Fo 3GPP #893% 7 i# (Interworking) &) P13 41 ¥ WLAN % 44w 3GPP 4834
EERBOMERFTE PP LAABEVLAN 222 ENEAETE
B4 B 4 frow tb‘l‘%l“’iﬂﬂ 3GPP #1 WLAN % %t Z:& af b 4838 50 >
EBHF ERALT

3grPp |l 3PP System X
Billing
System

o
{1 WLAN system

Access
WLAN
Access Authentication

Charging
Controt Mobiiity

-
L] | Node-B/BTS
AL \?X

4:3GPP R WLAN 2 4.2 2 EFEE

HLR
Access
Authentication
Charging

Encryption .
Mobility 1///

(1) Scenario 1 : Common Billing and Customer Care
ERAEBEN AR HF A > WLAN fo 3GPP sk Ry R AR E

# R P14 > AP 4eisT 3GPP & WLAN S BRI ERTH E

EUBRELS 2B - RERER P 3GPP R WLAN ¥ 42 42 F

TRTUARBIIRHIL -

(2) Scenario 2 : 3GPP system based Access Control and Charging
&ﬁf%@ﬁ%~mﬁ&ﬁ%%ﬂ@3@P%%ﬁ#’ﬁlS

P 0 LR WLAN A P 2 AAA % 5h5e & & 3GPP A& 4h 424t >



AN THERP RERRBES AR ARLE > oy
IT8 ¥4 4 3GPP X WLAN % F & LA —Heg R F 7 K -

#H3GPP A kAR M RE TS EHAMA GPP 2 4248
BUZ RIS RLFAIMNTR - B AHNA A GPP 24 kA mE > T
UKD BN T RRE 3GPP A P Atk A WLAN-3GPP A £ & # -
AR P B R T ] B AL -

Nwen + Signalling and User data

B 5 : 3GPP system based Access Control and Charging %4 B

(3) Scenario 3 : Access to 3GPP system PS based services

BEFEHBHAAFELEZBWLANER Y X#473CPP 2 402
AH R BBBRT > B 6 AT o BILARA .35 IMS A BARRAS - 2
E A8 M AR F5 ~ Bp ok i & (Instant Messaging) ~ 335 48 B IR 7
(Presence based services) ~ MBMS AR % - Bp 4% o gt » 3GPP & WLAN
WAGMERBEAFRBGERN -

6 : Access to 3GPP system PS based services 24



(4) Scenario 4 : Service Continuity

B EZBRAZAHTAN R ey A 3GPP & WLAN & £ 414
BATHERER G TR E > ot MARA —RB &k
& B TATR o AEH 144 3GPP & WLAN W & 4R IR 75 2 38
M B4R R ) WLAN R 888 ] 2 RS 4R o

-
" GERAN

Service Farm

as .
O 8sc Lcs, MS
- Rre: B
os 4
;

B 7:Service Continuity £#E

(5) Scenario 5 : Seamless services

BEFEHBBRIHNT RO KGR R T BRI
#rfd A MIRAS O E BN > B REMRHHREEM IS AHRE
) 4 B A 47 B B BRI Sk BB ) R BT AE T 2 K -

(6) Scenario 6 : Access to 3GPP CS Services
BEFEHBGEATEHES WLAN 23 F K #47 3GPP 24
ZEHBZTIRS > BIFHN CSRBLIRMLBLERBLEHMLIESN -
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CEVWLAN ey T35 M AR A ER 2K > 124 BF Z 469 /A RTE
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HATHICHUBERE NG B b EY g
AEAHB KR BRI BEE B LMo - GPP 47 6 18
WLAN #o 3G 4835 Z3& # & » 45 & %4 WLAN $2 3G 2 2 # 4k 4% - 1 3GPP
R6 pr A% it - 4B B RAS & B R A -
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FE A BRAS VT #8383 > R e B SR A IR B A 7T LUR @ 3R
HEARABRE LB GCELPTURFEHELSHL - YT 45
FERRRFS B ob 0 CHRBAEH L OIRE 0 BRAIEE AR T A
AR R EBE P -

1~ BRFS &9 5 3R LR &b H 9 RE 4R

3G #A PR T T4 4 26 @R 9 3E T A AIMAF (Jo @ IR
B REHE -BEPREES) N ETRBAL 0B EIRGERIIR
KA H X KR - BRI & E 934 36 @K R R IR 18
AHEHSENFRER BRHETAT IR -
(1) % % R AR F5 (Conversational Class) :

R AREHERLEESZLEE (L&) EEepergE
Yot EE - AMEE > ZHXBEBRERY -

(2)a &R R (Interactive Class) : |

B GRBETRF D Freismed (<1H) o BLEHR
H - EFRHEAEEEE TR -

(3) % 7 A AR F%5 (Streaming Class) :

WRAGBRETEFREEH (<10 #) #H2EE o FhH
4 BREERBAEET LERY -

(4) 9k Bp o5 1 BR 7% (Background Class) :

SRHER R TEFRFMGEHEE (>10 #) > b FA -
A~ EERBE T 455 - EFH4 L2 SR -

CHEMBITRER  HARRMEBHRY  REEmMEHEHLE -
B4 MR E - ERHEE - BRERE b BITRLEPHTFR
HE R T REERAKHER > KL Bk — o

F— BEAR A GIRFS o $A T S AF L

AR A %R A TR £ R EX L F¥Y
446 Conversationall Streaming | Interactive |Background
REFETE 1% % + &
PR & & + )
®F K 1w~ % & &~ P 18
HAEH A A A i) Ik 2144 I $H14
TRAMENFR ) & & &
WIS R e Ko ia g | TR -z AR
muwmnm  |wg - opes | T TR e mRME.
IR R S LR e
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2~ A EEE VIE

BTREFEPRETHM 36 @b i KEmBigig
(Virtue Home Environment, VHE) > 3% 5 &€ #9:% #6548 A K ]
A XG0T 0 A5 AT IA4F 2 o Bl 42 A 4848 F] 69 AR A5 » VHE 2245 —
A 3R AR AAL 64 BRFS 7T JA S5 AR B) 4938 B R Bl Y X 483k i 00 3R 38 0 2R
B P AAEAT SR G M3 R AACRRFS 8 — B -

3~ RMAIRFF & 2H

AT A ARER RIS > B eF X438 VHE 246 T 3R 0 36 R @E%
#* A B A KRR A5 -F 6 4245 (0pen Service Architecture/ Access,
OSA) > A Y EA BB RIS A TREBEZESRARLN B
(Application Programming Interface, API)4\i%%|pd& X AR P
& b HMERARETSEME  AMANMEORARE » 27T
BBEH LERIBEEL -

4~ 3G TRERHEEE

36 et h Andt MR E L HEH L 6 AR FRYGRF(Killer
Service) > AA|EE Y - RHAF| BATAIL » HEARAERAHEZ
3G R FRARF; - Rid > 4848 3G A A EAE TP HREHRFEIR
o e—AHIZC CHAEELRREAORTFRRE  XHEARRAE

3G T AR AR S H AL ~ 9 F &Y F BRFs 4K UMTS Forum #9384 > %k
REFNICREABRHETUS AT HIARE:

- ¥EHELHRA (Rich Voice)

- S8 #MEMRHS (Multimedia Messaging Service, MMS)

- BAALER -~ B4R (Customized/Infotainment Service)

- T L4¥@mRF5 (Mobile Internet Access)

- f{xEA8MARF (Location-based Services)

- TELENNAEB/ M@ EBER (Mobile

Intranet/Extranet Access)



Information and Content(Non-Voice)

Voice
Content
Connectivity

(Internet)

Mobility -

Personal People
Connectivity

ati Voice
(Inchding
f Videophone)

Location

FERIRE : UMTS Forum

7t : UMTS Forum ¥4 3G RR# = %8

Rich Voice £l l::bib nternet
- \ideo phone - COBS
~ Home Security S e R T T o rsvin
- Wdeo corference ok Mobile chat
M-commerce
Mobile game
Mobile tranets Location-Based
Extranet Access Sexvices
« Emergency services
« Corporate e-mail - Asset tracking
» Customer relationship - Navigation
Multimedia Messaging Custormvised
Service @VRAS) Infatainiment
= Multimedia postcard = o T L ]

~Streaming muisic
m-waliet
<Short film

(1) ¥ E&3%E5MRB (Rich Voice)

ARBEBEBRBHFREABRK ERETRENAREL—EE
ROMAFIAR - i 36 BB S R BEBENRES IP1L > B1EF
BEBRBTAASKRCHEIRAFTX - MBS BT RBEHOBEHTSE
EHeR CAELHKEH—BRHKEAL -

ABMATREGRBEEABA  HRTE AN VolP % -

(2) B8 MEMRF -

oMM ELALFRFTEREREK Bl EER
BRARABLTISETH > ™ 36 EARHikEIFEEEHEESH » BREKE



12 (SMS) ~ 3% 324812 (EMS) %] % 4 82 : B (MMS) &y 2 £ 30 8 £ 7%
FoREEBRG extNERIB A - THEEM - AL M%7
BPES B B 0% - £ P AW R M WP LRI a3t 498 - B
hB#& - -HERRBOETM - EHARASZEBAE  BEeELA
P ey kg

(3) BAALE I ~ RLERF:

FHABEAGKE G @INEME > BB FREGHEEEITHE &9
MRS — AR FHRERLHIL - 36 ARG ZREHR L4
BEZRAEN BT U ERERARBERESE > HE L 2RI AHE R
B AR B ARFE N B o

SGHMARPREFPHFH SEBEN  SERERTAAFHRE
TR BETL -BERMARE MAEEPHEHRESEREET S
Bl AR - PR S BB E A A 3G TRBARBETHR
FERRFEGDIPHFIRXETR APEAARARBE AT ESF -

ARG TRUEGBRBEBEBR  MHERH - BT ER - BAATR
ERE-LETHR -BETHR SBBRTE - FHBEBRELE - FL£TER &
LA -

(4) 7% L@

BNEEESGLER RER L ERAGYF > B AT LS
BERBE—BALFGH N5 - @ 36 AR SEHBERENR
always-on #9451 » STIAR3]4E A PC L@E REA FH LM - Bk
SR SRR KR 36 69— R E ZARAS o 36 BT T ARAATEH L
WMy ER

v Web /»LE "yfrﬂ ﬂ"gﬂ iﬁ‘ﬁ?ﬁ] M h‘kﬂf%?ﬂ'%éﬁéﬁé’]

B ARFE
VERLSBELHMEE 0 4o AoD ~ VoD ~ FH OK ~ T B
BmE
VIEBREATREBGEL BHRIT R W LEHE
EFHFE

VRS EBAFEET N W - RR RGBS -FA -
53 5 2 e
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(5) 4 & 4a M ARA
ATE B AE AR A H AT BT B S ER
ERARME R EREES  RKERAHM ERMRBE ORI
& BEmERENESEABE  LEREFSEREER -
EREBBEABAGT OB ENZ BN CELRANINISHE
236y GSM~GPRS A v THA - £3CGHEB Y  HELHER
REHARD - HEENESLTUREMHEE GRS WCDMA &
B4 GTURBEREGESHRR Y THEEF K R SARTT
(&)~ OTDOA(T# Bty 2|85 £) - A-GPS(348) GPS) =48 4
45> £ P OTDOA ##5 BT 5] 75 K A » A-GPS #9345 B 7T i 2|
10 k= -
BAT T BRI G EREMERF R -
vV BRI
V LB ERER
V AR EE MG RAEE W
VEAZMR -BLREEKES
vV REFHREDE
B X ECECET
v & IR
vV EFER
ViTBEE S
v OE I
VB R EEHAE T
vV KWEWREF
v 3|l ¥R
v E911 ;
VEBRIER P ERE -
EbamBpEHntAEERL TS EXS - @@F A LCS
A4 2R EMABBRE AL BRBERFESY TN TURRY
BN BAE BHRE RiTfBped B - B FERZIE
EmOABA AR FEERES RHEHOERGEEGEY-
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(6) 4784 £ R4/ 4o 4 3 R
FEATEE ¥ elbRF S NAMBRF N L BIEMN  BEM
HTHEBITHESR > CEMCERANARSZBE - BEREANHHE -
T ER A TURMEREBEDREVPNEALEFARSE
NEATTEHM4 - SHBEHR - TNBEHEESH - -CBLEAHEFYER
EEY S ERRMAFARAICEBRTEMELBEHRGER UK
RARBEHHIHBGRALHER -

() BEESEH ICHNMAROBHEBERER  BTUR
BT B X mistammd > B2 EHTRESY » /541 3G
BUEBHTE BTRESOESILHOTE  ARMREA
GSM-~GPRS~PSIN-IP 4 » & T AL X ERAFE@EBH T ER
APE o AREREERAGRE  LEINBARBEBARE -

IGHETENEERBEFHARBAR RESEMEH -

v BABRERBEHARAMLEREPS) —RE - BHKEEH
(MAD) ~ MA53%4% ~ #d & - EFRE - EHFw~ &
EHHEES - AP EBEFE -

V FEBFBEFERAFRETES RETEARNEH
BEHGOETHE -

V SRS BEHEZAESHERFIEEFMVPIN) - £

) &R EE X HMCCO) -
BHEA-FRERXNNEE FTUKEEFXISHHE ORI -
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PY -~ WCDMA 48 B £ 4k

4.1 PA(Power Amplifier)#y:E3E

(1)PA is the main resource used for coverage and capacity
- Shared among users
- Shared among services

(2)Available traffic power depends on
- Radio propagation profile (environment)
- Interferences
- Equipments: hardware and software

(3)Total required power depends on
- service: packet, circuit(UE Eb/No, processing gain)
- users location within the cell
- network configuration(intra/extra cell interference)
- power for common and control channels

(WDPAhZ Ytz Y EXEATHEE

I - PA Blocking

- Typically 10% of the PA power

- Power headroom for unusual cases (increase of

traffic)

- Avoid UE rejection
2 ~ Soft Handover and shadowing

- taken into account in the link budgets

- impact on path loss—Tx power

- depends on the area selected, more in urban area
3 ~ Orthogonal ity

- OVSF codes for traffic channels

- depends on environment(urban, rural)

- non-orthogonality—> interference among traffic channels
4 ~ Power control

- maintain proper UE signal/noise ratio

- imperfect

- average case dimensioning— PA under-dimensioned
5 ~ Common channel and control signaling

- needed for call establishment

- ensure radio link

- pilot channel for beacon, must be decoded anywhere in

the cell

22



(5)Total power minus margins
—total traffic power
—traffic power per UE depends on service
—Traffic power per service at cell edge

Service Speech PS64 PS128 PS384
Rate 12.2 64 128 384
Activity
factor 60% 100% 100% 100%
PG dB 25.0 dB 17.8 dB 14.8 dB 10.0 dB
Eb/NoDL| 9.8dB 6.2 dB 5.7 dB 5.4 dB
Body loss| 3.0dB 1.0dB 1.0 dB 1.0dB
PLDL | 138.0dB | 136.0dB | 136.0dB 136.0 dB
Service | Speech | Pse4 | Ps128 | PS384

384

Rate

P_user 3.37 W 7.39 W 1290w 33.50 wW
Nb user max 16.34 4.46 2.56 0.99
Nb user Served 16 4 2 0
P_user 2.39 W 5.27 W 9.26 W 24.44 W
Nb user max 23.00 6.26 3.56 1.35
Nb user Served 23 6 3 1

& PAHERTRERS B TE > B4bT4 0 216M 2 %488 > HEK
R E) o GSM 4 #u3k A TDMA 7 X > BEF 48 £ )1E45 M 1/8 eynF
] » Z23bRI (A8 > FHRABISZE 4 E R - WODMA BI R R »
HKEPABERALFT S CAEERBGER - LLETRY
Headroom(# 10%) - 4t traffic management ; 8% 20% 4% common
control channel & signaling channel 4£ A ; A% 10~20% #t#k
REFER  BHELERANRBARER G1EH S0 G E)~
60%(H A E) - MB— MBS ETABEAMEASE > REME
WoE ey S MR WA AR E) °

T 1o% T EEEESISSSgs —— PA blocking
~9% ‘ e+ SHO, shadowing
™~ orthogonality

Power control

&
>4

<

~60% Coo ot b Traffic

p-CPICH

p-CCPCH, SCH
s-CCPCH

>
>4

21%
PICH
AICH
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4.2 BAEMRAERAA R B e

e FEGXNBGAN KM E BT & B RF 35358 TH Auskey i
A #4238 % (Maximum allowable path loss) &R H %3545 M » AT
T4 848 AE(Link budget) R K45 > 5 FREFDETHEHBA R
e LTOMA AR a9 2 WODMA 2 S L 2 E @ st ARA M - —
BEHFEF RN HEEREHE D - wRARNEAEH SR LGTH
SHERAERFR Bib ) TEAETHRHEBAT L E4ERER
Fi AR EZENRH AR TR REEATRAREFEGE LR
TaEHBREAHL MAEH PAREAEABECBNAA F
BADFE » BRMRATRB GRS - FREKBEHERM T
b TAA 7 meXa PAB B shE R ) mBE - Bpuplink &
coverage limited, @ downlink & capacity limited.

GSM 900 |GSM 1800|12.2kb/sec|144kb/sec |384kb/sec

Parameter " B - N A
voice voice voice voice voice
MS TX Power [dBm] 33 30 21 24 28
MS Antenna Gain [dB) o o o 2 2
Body Losses [dB]) -3 -3 -3 o o
Vechicle penetration [dB ) -8 -8 -8 [s) [}
Building Penetration [dB8]) o o o -13 -13
BS Antenna Gain {dB1] 16 17 18 18 18
BS Cable Losses (dB] -2 -2 -2 -2 -2
Log Normal FM [dB ] -5.08 -5.08 -5.08 -6.2 -6.2
Fast Fading Margin [dB) o [¢) o -4 -4
Interference Margin [dB] o o -3 -3 -3
Soft Handover Gain [dB] o o 3 [o] o
Antenna diversity [dB] 3 3
BS RX Sensitivity {dBm ) -105 -105 -123.14 -115.44 -112.14
t”:s’:';‘;gf'bwab'e Path 139 137 144.06 131.24 131.94
Nominal cell radii :
GSM 900 - 2.3 km UMTS-FDD(voice) : 1.5 km
GSM 1800 : 1.05 kim UMTS-FDD(144 data) : 0.65 km
UMTS-FDD(384 data) 0.68 km

3% :384 datatb 144 data i@ E A K - AERBEFHRHRRE G -

(DEadEEH A
> %% link budget &9 B R F A B18184

HESBRERUH CREDBENBEPSAETHRE 5
T s B A BB SRR ANRBAYT B
BH AR DI TR - AT RALIE T 480 M 4R, :

UEF,OWer - Lmargins =L .+ Bng»rls =BS s & 1.1
P
UE,.., * 5478 & eh5 41 5 %
Loargins - 4515 st 19 28 3842 & 548 T #6094 % S MR e 00 40 fo
Loax : 45 b ket B K957 3046
BSuins - g5 bt b R 008 % 4 0L 088 B R A600 o
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o Bl :jisubsisuie BaE
b AR BT HE R by KBBR8 L, ° BN R ABIEIaHY
HEASBBEAGRIAMN SELERBEIREEE AL EH
ToRRBGEAM AMNCHEEREMAY > Bk @BFETH
& RF i A% 42 30~ K 6 1478 & U R pis(Margin) £ 48 R 343 -
RF g omfz 5 43
(a) #AkHA%E . (Carrier frequency)
RAE IMT-2000 &9 80 > A Sy ey ok # 1, 920~
1,980MHz > £ stz A 1, 980MHZ -

(b) B3838% W (Spreading bandwidth)
WCDMA B Jat% e33R K » H4E A 3. 84MHz -
(c) A#E R (Data rate) & KRR HRIFFS ML -
(d) B IE¥ 3% PG (Processing gain)
WEBREAETHERATA  PTHII RIS -
PG =10log,, W /R KX 1.2

EREMABRVERE Sk 1.1

1.1 FEBRFBYMH B PG

s R PG (dB)
Speech 12. 2K 25
LCD 64K 17.8
UDD 64K 17.8
UDD 144K 14.3

> R s 4
(a) # 2 3 NW (Thermal noise)
R-—BHBEmMI RGN eEEIEMALE -
N, = 10log,o kT (dBm/Hz) » # ¥ k =1.38x10 (J/K) &
Boltzman % # ; ¥ 2 F(T=300K) » K Az %K% &K
#-3. 84MHz > 4% N, W =-108dBn -
(b) #iRIE#NF (Noise figure)
AR EG RTINS BRBEATAM - —&
f# 3~6dB - A% EMEA 3.0dB -
(c) MR E BBk £, /N, (Energy per bit to total

noise ratio)
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AHPFRUVDBELE  2HBFTECRATHLHMBEFE £
speech & LCD(Long Constrained Delay » 35 #9 % ¥} delay sensitive »
TREPE BB R ZE 6930 8 ) 693245 £ (Bit Error Rate, BER) % % &
102 $2107° ; ® UDD(Unconstrained Data Delay > #5 & & # delay
non-sensitive > FREBP A A THRAAR G IR TR ML) B
3% % (Block Error Rate, BLER)®I % 10% - % 1.2 £ E, /N, &9 & £14 -

x 1.2 AEBRBHBENABRAABBGHLE E /N,

E /N (dB) |E4H¢E | #EE XEBEE HE
Speech 12. 2K 3.7 3.7 4.7 6.5
LCD 64K 3.4 3.4 4.45 4.8
UDD 64K 1.85 1.85 2.95 3.95
UDD 144K 1.4 1.4 2.4 3.4

(d) A E5E BS,,,, (Receiver sensitivity)
HBHFERBRETERAANRBRERDE - AREES
E /N, ~ NF ~ NJW A& PG » 3 EA Ko F -
BS,,. =E, /N, + NF + NJW - PG % 1-3

EERRFGEMERRE, /N AW THE k13-

& 1.3 R R SR B3R 3R P 8 &4 B,

BSins (dBm) |EETEE| HEE REEE H &

Speech 12.2K| -126.3 -126. 3 -125.3 -123.5
LCD 64K -119. 4 -119.4 -118.3 -118.0
UDD 64K -120.9 -120.9 -119.8 -118.8
UDD 144K -117.9 -117.9 -116. 9 -115.9

(e) XR#3¥ 3% Gy (Antenna gain)
—#3x X {4 % 18dBi -

(f) #is@gBI% L. (Cable and connector loss)
—AxXE{E A 3dB -

26



>

T8 6 %%
v RFE3Re9 8450 % UE, .

(2)

(h)

HRIE 3GPP e ITHEHEH D E IR 4 BER 25 B 33

27~24 A& 21dBm> — % Ao A 24 & 21 dBm> KX 3E& 2R
23 A 21dBm - #4525 % 24dBm -
I

A #2138 % BL (Body loss)
FHMBENBEREEL—BAERTHEHEE  REFH LS
1 REN Z18i% 697 speech’ B BL=3dB> #1%# &) % data »
BL= 0dB -

#4448 4. SL (Slant loss)
X X #&4b(Cross-polarized) X 4 F AL R Tk
{3 AF BN K TR § X646 A 4E 45° #4941t
R @EAE 1.0dB ehta4HIE 4

A B XKW F % 48 % CPL/BPL (Car/Building
penetration loss)
fwmimE BRI RTEHHENGFRAMPES  £X
TR LIATINE R - UBHRE - BFRFLEEHRY
FiE484 0 BAMES SAB - ENEHEHIL - AT FEHE
T NENBEABUBRAL R EHETAEXAERT
BOTRMEEKR % RBAMNIERL > #AMEA 20dB -4 5
FEFRZEAOFEHRE LK 14 i

% 1.4 54335 TFtyCPL/BPL
W IEIR EENEE| HEE | RTBE &
CPL / BPL (dB) 20 15 10 5

(i) o FiE%1#% PC,, (Power control margin)

EAHEEE BB d%es  WiEEA —EFl R %
(fading) & & * 78 & th3h K K & (Power Amplifier)fe#i i
HERABRAFEAT  HEZIAFREIHAHE2RREMED
oo Bt A HaBAEY > BEERPC,, —HEREE
#AER 0.5dB - T8 S LHRBH 0 EIFREE R B
RRBEABET > A RAEEPC,, °
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()

HEUFTESHEEEL 0 (Lognormal standard deviation)
AEKBEREY O BRRTHESRGE EmAEARLHIEI &
EXWH R M SRR EHIBER ORI THR LB
# 3% & (Shadowing) ° 4o RAF BSB89 ER R 3L > BT,
AH-AEESH AL XBEHGBHARAEROHHTES
o HELIBER TURERMECEATENCE BT HE
BREBAERE -
& 1.5 5#BBRTHo

WHEL | EEHREER FEE REEE 2 &

o (dB) 12 12 10 8

(k)

(D

S R R ET R E L /P, (Cell edge/area
reliability)
P, RIEAEIE(T05%] > ¥ @2 EGHBNA P O ERELRE
PpF-—RBEREOBE ARG ERMER 0.90~0.95 #
BREB@PEEEHRLBELTHHEMAPLRA0.75~0.85 -
HEFE % RE 5% LNF,,, (Log-normal fade margin)
Ry 34 o b RO o % 3 JCAZ SR AE & A BE R4 (Threshold) & #%
Fo LAY R R AEBB RHIE HOLE S R 435
BPEFREIH HP=0.85tAR%k1.689 4N 7T
HHARRBBETHLINF,, » wk ILETET';F .
fe Rol dx
2 T :

P.(2)=PR[Z<z]= X 1.4

g

#1.6 £MERETHINF,,

RHMER | FEERE e REEE H&

LNF,_,. (dB) 12. 44 12.44 10. 36 8.29

(m)

e RE¥E SHG, (UL soft handover gain)
THE " BEEANRNIBHER FRIFR S BimfpiEriess
Ak P 3B 69 25 48 4 % (Path diversity) & E % # (Macro

diversity)  dwit > THRBTHEHER N ER 24 THE

SLBP $ e R AT RRKGYIE 5 0 BAIE A 5dB -
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(n) fappadl (Cell loading)
mpp A RAF - RETRAA A HARRNTRENEAR P
BN M ER P AHNETIEECRE v
AT SR AR LA SR a ke 2 sk
M Bl 1.2 im0 AR THEZBREmEEgHRE  —
feAk A 50%e tafit B K
(o) Lks&Fig##sl,, (UL interference margin)

BRAMESKIETHENERBEARE > & @l 8 §3Y ho
o AWEe TR EREAN AT L R2RRIRE
THEERAEE BAREEGHED - HL=00AATKX T
98] I fi + Ty, =3dB -

I .
[UL:IOIOg(l—-_‘Z f‘. 1 ‘5
g st R B '////_

.4
Celt Loading

FB & Tmib A AR TEE LAEMAR
KRBT X > A A BB RIBAS RO A BPT/F3] Laksh
¥ 5 H )t o
= BL+SL+CPL/ BPL+LNE,,,—~SHG + Iy, +PCppe & 1 - 6

(1.7 BMAB BRI BB Lrging

L

‘margins

Liagins (dBM) | ERATEE | #HEE RPERE &
Speech 12. 2K 31.95 29.95 22. 87 15.8
LCD 64K 28.95 26. 95 19. 87 12.8
UDD 64K 28. 95 26. 95 19. 87 12.8
UDD 144K 28.95 26. 95 19. 87 12.8

B ERE AR AEOLHEARANLK L1 F 0 BpT478 LaE
B R RIEAGIEAEL, ,, P &k 1.8 AT °
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F 1.8 ERMABBEANABIBMUEAGL
L, (dB) FENECE | HEE | AHEE | HNE
Speech 12.9K |  127.33 129.33 | 135.41 | 140.68

LCD 64K 126. 43 128.43 134. 46 141.18
UDD 64K 127. 98 129. 98 135. 96 142. 03
UDD 144K 124. 91 126. 91 132. 99 139. 06

1.3 Bk

R R AT RABRHIBER—EAENEEE X > HIak e
g e N ARBEMRERLEY  ATERGT LBV E &5
REMAARS Bt @RI A 154 LGRE - X
WCDMA w9 RS Bh) » BATE ARG Emio F 2 HEEHEAD 4
COST 231-Hata & COST 231-Walfish-lkegami W #& - 374 % Hata #
ey Ed > EBRERAZ WHz BALER@ICHE | £FHkEae
b 0 2R (Line of sight, LOS)$ JE4R.4% (NLOS) & #& 15
AR  EHHBEIRRETELCEHTEER -
> COST 231-Hata #£#!

Hata A REBAMNAE 1.5CHz XT84 4 AR EMEAAELE -
COST-231 EM4&37 > AR A £ 2GHz -

L, (dB) =463 +339log £, —13.82logh,

—-[(1.1log f, — 0.7)h,, — (1.5610g f, — 0.8)]
+[44.9 - 6.551og(h, )] - log(d)

0, city (urban)

— < 2[log(f, /28)]* + 5.4, suburban
4.78(log f,)* —18.33log f, +40.94, open (rural)
X 1-7

NP h BA 23 XAMEATH G RES A M) -
2[log(f, /28)]* +5.4 $2 4.78(log £,)* —18.33log £, +40.94 4 %] & ++ &
R & & M3 & fo B F 13 056945 £ B F(correction factor) > d & tafip ¥
12(km) 5 $h > 4 A COST 231-Hata 4 & 0¥ » o0 Z85 & R 45440 £,

% 1,500MHz v 2,000MHz =} » hy A% 30m 2] 200m 2 fd > A,
% 1m #] 10m 2 /] » d A% 1km %] 20km = B -
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1.3.1

e W EARE |

A EmpiR EERE G ERM  BERBRANZHEBEROTE - K
HEBURIEeEE A COST 231-Hata A ; B FEBRIHEELE
B {# B COST 231-Walfisch-lkegami &% -

% 1.9 2B - RFETEURF G E i FE

d (km) e R BE A&
Speech 12. 2K 0.71 1.59 3.65
LCD 64K 0.67 1.50 3.77
UDD 64K 0.74 1.65 3.97
UDD 144K 0. 61 1.37 3. 30
%110 &g B R
d (km) ZEAEE
Speech 12. 2K 0. 65
LCD 64K 0.48
UDD 64K 0.53
UDD 144K 0.44

R 1I#EEK LI RBHFR/RART AKX  FTHF=ZEEE

AEeyaEEaM ok 111 AT °

A:%%MZ X 1.11
#1.11 3MEBEAEMREEEH
A(km?) | ZEWE4E| #HEE | REFE HE
Speech 12. 2K 0.82 0.98 4. 96 25. 98
LCD 64K 0.45 0.87 4. 40 27.64
UDD 64K 0.55 1.07 5. 32 30. 71
UDD 144K 0.38 0.71 3. 65 21.26
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4.3 WODMA 89 P 5 ER AR E

AWETAIGAR @BEEARD  HAREBRBFEK - —
18 SMHz FrAc Rt 89 5 E (UL Kbps REATF)R T ARG A A E o F
FZ Ao o 82 GSM-TDMA £ #5 R Rl 69 & » GSM 4 4 & = < Byt TRX e 8%
1% > #% % hard capacity; m CDMA Bl S2 4 #rrse ey T35 8 84800 -
#% % soft capacity > H4afs & f(cell loading)—#& A 50%R M

%l] o

Parameter Voice(12. 2Kbps) | Real Time Real Time Non-Real Time
64Kbps Data 144Kbps Data 384Kbps Data

Activity 0.5 1.0 1.0 1.0

Eb/Nt(dB) 5 4 3 2

ladj 1.54 1.54 1.54 1.54

Orthogonality | 0.3 0.3 0.3 0.3

NCA £ #) 108.18 12.98 7.26 3.43

50% % A £ # | 50~60 10 5 2

4% 8 8 Kbps | 660 831 1,024 1,317

4.4 WCDMA %72 458 &y #fuk

The mapping betwean Logical
and Transport Channels is done
by the MAC subdayer (L2)

The mapping between Logical

and Transport Channels is
cairied out by the Layer 1

[ SN i =
BCCH (Broadcast Control BCH (Broadcast CHornel) Common Controt Physical
CHannel)
[CHannet)
e " S-CCPCH {Secondary -
FCCH (Paging Control 1 PCH {Paging CHannel)  [DL Common Control Physical  [oL
CHannel}
[CHannel}
CCCH {Common Control UL i |+ RACH {Random Access UL [DPDCH (Dedicated Physical JuL/
CHannel) DL \ CHannel) Data CHannel) DL
DCCH {Dedicated Control  JUL / FACH {Forward Access oL [DPCCH (Dedicated Physical {OL/
CHannel) oL \ CHannel) Control CHannel) uL
DT CH (Dedicated Trafic uL / UL / PRACH (Phwsical Random
CHannel) DL » DCH {Dedicated CHannel) DL JAccess CHannel) L
SCH (Synchronisation DL
[CHanne!
NOTET: In downlink, the DPDCH icarying the DCHj and the DPCCH (L1 control e (Piimary Common oy
channed) are time multiplexed and can be seen as a singk: downlink DPCH anne
iDedicated Physcal CHannel. g:f;r‘";‘"‘” Indicator oL
NOTE 2: in uplink. the DPCCH and DPDCH are transmitted by the UE on different ICH (Acquisition indicator oL
CVEF codes. CHannel)

Figure 1: Channel Mapping
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4.5 #£3bEARRTHMA

CDMA2000 GSM900

GSM1800 TDD

WCDMA FDD

825-845 870-890 890-915 935-960 1500 2200
System UL(MHZz) DL(MHZz)
WCDMA FDD 1920-1975 2110-2165
COOMAZGG) 825-845 870-890
GSM900 890-915 935-960
GSM1800 1710-1785 1805-1880

EHMTEMAGEEL LY » B RABLELRERNE 4
% (4o WCDMA Z 4 R Bl £:5) » BRI E % % (4o WCDMA £2 GSMI800 »
GSM900 #£2 cdma2000) ey F4E A 2 - &3k T *

—~ GSM900 #2 cdma2000 £ 35 44

1. % GSM900 $ cdma2000 M= w4 4B E D H 3~4A Mz 947 %
F R cdma2000 # 3 & 5 4444 € T4 GSMI00 Hid & He ik

0. BPAE A AARE B E AT » cdna2000 # 4 X 447 & 1 GSMO00 &
HARGRUTELY  RHRAMSEEBLORIESL -

3. Bp GSM900 $2 cdma2000 R & 4R T 436 -

4. 4o 43k 0 B4 cdma2000 &5 4 3542 A GSMI00 a9 Bl sg 1S
S T H R o

5. ko 4 %2 34 B cdma2000 TX 2 GSMI00 TX > cdma2000 RX
$1 GSM900 RX £ A X & » B4t A 45 Mz &y fdk -

— - WCDMA % 4o hi] 3L 36 3L 48

1. WCDMA % % MR #4541 2 o5 €% F 4 GSM 35 ey Rl AR -
—fEmE o FHEGCMALMBAERRE -

2. A3 GSM % 438 S8000 ey kb & & % » & spurious
emission £ GSM900 %-146dBm/Hz - @ 4e GSM1800 R %
-136dBm/Hz @ $ & sh% 5 20 R F 84 duplexer &uiwk
55dB #4 filter - 12385 F- #1584 E &9 S8000 <THaE A F1AR -
S8000 Receiver Blocking {4 %-40dBm -

3. Power control & UMTS % 44k & £ &4 > € A UK A
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ST HE-EFRREHRAERT A RS
BN FE A~ o B FIRE M (Near-far effect)
PR & E—FHREALAANALERBEFTMUADTY)
FHa > BIFEARIHEwES RS > mAELANET
HoPPMENRAEMA CEZRBEMNAEN A -

=~ WCDMA #1 GSM % %t L3k &4 A2
Bk 36 A A% AABRAE N EREASHEF AL
B AT AR R o fTE &P AHE A > 20T
RTREETHEAMOAE

® Wideband noise:

The jamming transmit part can generate wideband noise in the receive part and can
raise the noise level of this latter. Wideband noise depends on the frequency separation
between the transmit carrier and the receiving band.

® Spurious emissions:

The spurious emissions are emissions which are caused by unwanted transmitter
effects such as harmonics emissions, parasitic emission or intermodulation products. So,
the spurious emissions issued from the transmit part can jam the receiver, as parasitic
signal. Spurious emissions are measured at the base station RF output port.

® Blocking:

The receiver can be blocked by the normal transmitted carriers of the transmitter,
that simply means that reception can be disturbed in presence of a strong interfering
signal.

® Intermodulation products:

Intermodulation products generated by the jamming transmitter can fall in the
receiver band and cause jamming. However, since the transceiver is complying with the
recommendations, the intermodulation products will have a level below a certain limit.

® High signals:

High signals, issued from the transmitter, can induce intermodulation products
inside the receiver RF parts and causes degradation in reception. A maximum level of
these interfering signals has been defined in GSM and UMTS recommendations,
guaranteeing the good reception.

UMTS and GSM standards define the maximum level of interfering signals,
measured at BTS antenna connectors. So required isolation must be determined for
each system. This isolation depends on the antenna performances (antenna isolation,
antenna rejection) and of the BTS performances.

From Standards, the interference criteria for blocking of each system is:

UMTS GSM900 GSM1800
-15dBm 8 dBm 0 dBm
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With the known modulated useful signal at full power in Tx channel, we can deduce
the isolation requirement for blocking:

Jamming system -| Victim system
Tx UMTS Rx GSM9%00
Transmit output power | 48 dBm
Blocking point 8 dBm
Necessary isolation 40 dB

between antenna
connectors

Jamming system Victim system
Tx UMTS Rx GSM1800
Transmit output power | 48 dBm
Blocking point 0dBm
Necessary isolation 48 dB
between antenna
connectors
Jamming system Victim system

Tx GSM900/GSM1800 | Rx UMTS

Transmit output power | 43 dBm

Blocking point -15dBm

Necessary isolation 58 dB
between antenna
connectors

UMTS standard 25.104 specifies the maximum level of spurious emissions
in the GSM Rx band equal to:

- 98 dBm/ 100 kHz = -148 dBm/ Hz

GSM standard 05.05 specifies the maximum level of spurious emissions in
the frequency band 1-12.5 GHz, including the UMTS Rx band, equal to:

-30 dBm /3 MHz =- 95 dBm / Hz

According a new requirement added to GSM 05.05, the maximum level of
spurious emissions (only for GSM BTSs R'99 or later) in the UMTS Rx band is
equal to:

- 96 dBm /100 kHz = - 146 dBm / Hz
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So, the max tolerable interfering level for each system is:

UMTS

GSM

-178 dBm/Hz

-177 dBm/Hz

So the required isolation is the difference between the maximum level of

spurious emission and the maximurmn tolerable interfering level:

Jamming system

Victim system

Tx UMTS Rx GSM900
Max level of spurious -148 dBm /Hz
emissions
Max tolerable interfering -177 dBm /Hz
level
Necessary isolation between | 29 dB

antenna connectors

Jamming system

Victim system

Tx UMTS Rx GSM1800
Max level of spurious -148 dBm/Hz
emissions
Max tolerable interfering -177 dBm/Hz
level
Necessary isolation between | 29 dB
antenna connectors
Jamming system Victim system
Tx GSM (R’99) Rx UMTS
Max level of spurious -95 dBnwHz
emissions (-146 dBm/Hz)
Max tolerable interfering -178 dBm /Hz
level
Necessary isolation between | 83 dB
antenna connectors (32 dB)

To summarize, we have the following theoretical isolation requirements:

83dB
(32 dB for BTSs
R’99 or later)

58 dB
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if GSM BTS is S8000, we know that its spurious emission is equal
to —136dBm/Hz for GSM1800 and equal to —146 dBm/Hz for GSM900. And the
max power signal is 43 dBm.

And for the Nokia’'s UMTS BTS, the dual duplexer module performances
add a filter of 55 dB( ? ) in the band 0-1880 MHz. And the blocking reception
point of this BTS is equal to —40 dBm( ?).

So the isolation requirements become:

Specification UMTS Tx to| UMTS Tx to | GSM 900 or

requirements GSM 900 | GSM 1800 | GSM 1800 to
Rx Rx UMTS Rx

Spurious emissions 14 dB 14 dB 32 dB

/ Intermodulations (GSM900)

products 42 dB

(GSM1800)
Blocking 0dB 3dB 28.5dB

Co-location solutions

These isolation values can be obtained by 3 methods:

> Antenna separation (decoupling between antennas) + Filters (if antenna
separation is not enough)

> Diplexer (or triplexer)

> Add Enhanced combiner in S8000 (in case of co-siting UMTS-GSM)

First solution: Antenna separation
Antenna decoupling

The antenna decoupling is defined as the attenuation factor inflicted by a
signal from the transmitting antenna connector to the receiving antenna
connector, between two connectors working in the same band or two different
frequency bands. ‘

In this latter case, the antenna decoupling is obtained:

> by space separation
> by band filtering

But, it also depends on the antennas types, gains, radiation patterns, and
frequency bands.

The antenna decoupling is not calculable. It must be measured in laboratory or
simulated. Some measurements are done to evaluate the decoupling between:

» one GSM 900 cross or vertical polarization antenna and one UMTS
cross polarization antenna,

» one GSM 1800 cross or vertical polarization antenna and one UMTS
cross polarization antenna,

> one dual band GSM 900 / GSM 1800 cross polarization antenna and
one UMTS cross polarization antenna.
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It is easy to obtain a decoupling antenna of 50 dB with a vertical or
horizontal separation higher than 50 cm (figure 1 to figure 3).

Horizontal separation

e —

A d A
Anjenna Aptenngd 2
>
<& S
b v Antenna | Antenna 2

Figure 1: Horizontal separation

In this case the two antennas are oriented in the same direction. In the following
table, we can see the decoupling values for a 50 cm horizontal separation:

Antennas Decoupling for a horizontal
separation of 50 cm
GSM900 - UMTS 65 dB
GSM1800 - UMTS 50dB
Dual band - UMTS GSM1800 GSM9%00
50dB 50dB

Vertical separation

Antenna |

Antenna 2

Figure 2: Vertical separation

The two antennas are oriented in the same direction. In the following table,
we can see the decoupling values for a 50 cm vertical separation:

Antennas Decoupling for a 50 cm vertical separation
GSM 900 - UMTS 70 dB
GSM 1800 - UMTS 55dB
Dual band - UMTS GSM-1800 GSM-900
60 dB 65 dB
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Horizontal — vertical separation

Antenna 1

d Antenna 2

N

Figure 3

In the following table, we can see the decoupling values for a 150 cm
vertical separation and a 50 cm of horizontal separation:

Antennas Decoupling for a vertical separation of 1.5m
and a horizontal separation of 50 cm
GSM 900 - UMTS 70 dB
GSM 1800 - UMTS 60 dB
Dual band - UMTS GSM-1800 GSM-900
60 dB 65 dB

First solution

We can use antenna decoupling to reach the required isolation. So antennas of
different system can have a decoupling value of o dB with a horizontal or/and a vertical
separations (figures 4 and 5).

adB

GSM BTS or
AMPS system

Possible filter with rejection on full UMTS
U DU B OO P band

Possible filter with rejection on full GSM
or AMPS band

Figure 4: Vertical separation
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GSM BTS or ,1\ N\
AMPS system ;

§

\’ A A/Z

|
\ band

) Possible filter with rejection on full UMTS

Possible filter with rejection on full GSM or
on full AMPS band

Figure 5: Horizontal separation

»  Second solution: Diplexer {or triplexer)

To use a diplexer / triplexer in case of co-locating. One function of this
diplexer / triplexer is to share the same feeder for all the systems (GSM 900 /
GSM 1800 / UMTS).

But, the diplexer / triplexer also provides filtering of the transmit and receive
signals in order to co-locate GSM 900, GSM 1800 and UMTS BTS. Indeed, a
diplexer / triplexer is actually two / three filters in one box:

- a filter at GSM900 side is characterized by attenuation on full
UMTS band (1920 to 2170 MHz)

- a filter at GSM 1800 side is characterized by attenuation on full
UMTS band (1920 to 2170 MHz)

- a filter at UMTS side with attenuation on full GSM 1800 band
(1710 to 1880 MHz) and on full GSM 900 band (890 to 960 MHz).
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