Lo
ON

T
V4 )
C ~ —
v R
T
a h i
< < «
"o h a

AN X3

< +

Peny6auka Cp6uja

PATEA

Peny6anuka areHuuja
3a TeAeKomyHuKauM]e

T L A
= I

» )
¥ ™c'heo mht
o™ X * 0

a " Hmnapgd | o

(o)

V{4






€ -
.
e

c
.

c
.

c

h

6.1.
6.2.
6.3.
6.4.
6.5.

c ho

6.6.
6.7.
6.8.
6.9.
6.10.

7.1.
7.2.
7.3.
7.4.
7.5.
7.6.

e ™
it .
1

o ?

o

m
m
h

D T L L B oS R S oSSR 6
e 0 TTa 0 T T B B e T

CT o 11.14 7 7 GSMO08IDCSsYy AT i X TS, ]
e e e e aar e 13

LT e e O e e B 15
- xm To * O T M c.h.o ... N T T K e, 15
a” e oc go"er” Tooa h oM.l TLhnLL e

Tooh e A m T RO 22

Jh oo o e b be e me T 24
S T OO 28
" h .. .reeec *o<e*t . hao® x €t g lxhe_‘“':°@*1‘b*e_"oen—‘:“
_MT™a tm T AT g W T Rm 0T e G 30
O T T B e 32
T Toe  CxTx p T Tme . i aet o The Lt L0833
cooh Tt et om0 LA 34
M ™8 L B e 35

S ax t g OMm Tt @M 0 s 36
o g, Toxh e h o e 37
Lt e R s 37
Jo T ot et im0 e 38
oe o xhT g T et em..O0.. LMt AaT 38
. h e meoc™ co T T e e T80 ...0.,Mm8B8 a
_Teom e ™ctht "7 coT T e” -e et e ..m.m¢t39a”~
I T, 0 X0 e, 39




a > W N

a > w0 nhoe

7.7.
738.
7.9.

7.10.
7.11.

h o L0 T X O e 39

h —m *h *hehm ah ~ ™~ e ~ 39

€< * . - " [} . % P i srassaasssasasissssassasassassrasssasssasasannns

” oo ~ o o — -~ -~
c h e e t e m 0 m mta___@g‘

N < < L T D PR T R PR L PR

* * * < 1

742, 7T et e T e L BB 40
713, "7 T a0 hm T MR e e 40
I e 1. o T T UMTS s x ks T S LA
PaC{ Y _C €. o o B0 80 e 41
JC M T e a0 A2
JC.mT _oxm To o Tm Mo T 42

L

T T T T O gl 0o Ul o
o ~ w0 DN

©
o L
©
.
|
o
[y']
x
|
x
=0
?
o
o
Py
3N
: |
‘o
s
@
N

dT PO .00 h "7 e ™~ t ~ e t e m 0 m mt a ™~ 52

R E LS s e s s Is 17l Lol ...1.53

151" s " s 1= st s T e J..1....564




c x t mxtt ohnd)xa™ xh e c feo ¢ a x i € ho X m o
Loe x - - < < - << * L - < < < «  * - < < * -
t he x4 "™ t a hoem tqg™ xXcemtxc gr c:h o ~— d®th
—_— * < * * - —_— %< @ - % < *  x L < — * T — T K ——
o em t 4§ e a og® Te o((e*“'_ ta rﬁt:)xt)r]"tcx)tmnn to*a o
- ee ™ -c e tho XL "ht h T xam K “ me¢ ¥ hH ™ -
< PO * E I < < < @ * * < * < * 1 *
mt * e ® 0 Tmx h "t e c-h " oetho ~""'hx h~*q 7
* C—q— < o * < o * T —x ot * < * < * * < T % 0
c h ® ‘0” e o 0 a
oL, QY™
h T oa the c:h o ~Th™* mobo~ emM ™ o xea& ¢ 0¢€* 7w aoa "
[ < 1 — Tt << * 1 - P —_— * < K —
= tx to-ex™ * h ~ t d~“ mtx ]e ot "mo ™ e ¢ X
* * 1 —_— —_— < * e < * —< < . * * *
o "™ a h = ° 0 mt ™~ e c” o ¥ x 9 “t™ Yy
e Ch s e h = * 0 mt * e c S
° oa”™ ™ e h gax Tt «© Mo cm mk () g ocm oy
° “ et em m m t a ¢
a m ™ o o a*h mi™ xmt~%d mt ~“"e”a opg™ & t
P .. 9 AL . i « .
comt ™ e ~ s - a t x m e ” T X m -
. - . . ‘ . < - —
S € ¢ -

—~




3GPP (3rd Generation Partnership Projgct
8-PSK (8-Phase Shift Keying)

Abis (GSM Interface BTEBSC)

a ST 8§ hn§ 7§ mdgg—S | hv Seo x
ARFCN (Absolute Radio Frequency Channel Number

BCH (Broadcast Channel)

B(T)S (Base (Transceiver) Statjon

BW h e ” chocx(Baﬁqudt}-)ocm(""

CDMA (Code D|V|S|on Multiple Access
CPICH (Common Pilot Channel

cwW et ex”™ T%e chomto ((b(ntinuoes\?Va}ve) e m e~
DCS1800 (Digital Cellular Servige
DL ma h ch eom~ o *~ met e DogyphinRs . ~e o h "

EDGE (Enhanced Data rates for GSM Evoluion
EGSM900 _h o °  hG34o ¢ m(Extended GSM

EIRP J_“*“*’\<ete*’“'h*"sa(tdw‘bcmaé'*'*

ENB I ... T etelp TURBW G e~ T "t glhj"dzAmdd f Sy~
Noise Bandwidth)

ERP I _t _e” " (EffectiveRadiated Powef

ETSI (European Telecommunlcatlons Standards Institute)

FDMA (Frequency Division Multiple Access

FDD (Frequency Division Dup)ex

FM ~h e e T m_ TFrequencyModulation "~

FH ~h e ¢ T m(Erequency Hopping).

G o  (Gain

GMSK (Gaussian Minimum Shift Keying

GPS ..Mt _a e F " ge o ¢GldbalPositioningSystem

GSM " t ~ e ao* oTe e h= & ooe m mt a 0
ao * ’\e*a'*ch<t::""te_**e*aw‘“*_'o o h e 0o a x e TC*

- < —_ R

(Globa] Syste*m for Mobile Communicatipns
GSM1800 m e o e DTSIB00"
HDSL (High bit rate Digital Subscriber Line)

HSDPA (High Speed Downlink Packet Acgess

IM et hao T x T e. - oc, he ot °< Xh(l_ﬁt@r(ﬁoéiuﬁﬁo@* 0 e
< T T me ™ (Lambdy e ”

LAC (Location Area Code)

MNC (Mobile Network Code)

MCC (Mobile CountryCode)

oBW h e ocm 7 " [CecupiedBandwidth)a m o a
OVSF (Orthogonal Variable Spreading Fagtor

P < ¢ " (Powe)

PDH (Plesiochronous Digital Hierarchy)



e PDN (PacketDataNetworkg
e PGSMO00 m e o G40 ¢ m(Primary GSY
e QPSK (QuadraturePhaseShift Keying)

e RAN (RadioAccesdNetwork

e RBW ° . h . ech o c xme o ) mco<c_mt<h'””‘"\eo ) (R@S"om'ﬁgn'*toh*
Bandwidth)

e RF _ "7 o h (Radip Frerjuency)

e RMS Jh T _a h TR B(Rodt Mean Squaje

° |I’| "~ coem *"\* mthhxg_‘e’“*é_moig_‘g* C*_get

e S \Ogl*C*_SEt mto_g'['*o t* ™ m~

o SF (spreading factor )

e SIN geom m  (Sjgnalte-rioise)

e TCH (Traffic Channel)

e TDMA (Time Division Multiple Accgss

e TMA (Tower Mounted Amlifigr

e TMB (Tower Mounted Booster)

e | (Time slot)

e UARFCN (UTRA Absolute Radio Frequency Channel NOgmber

e UHF ©tho o mo  (UltrahHjgh Freqéency)

e UL m a h ch<eom”" o * aomteeumnﬁ) 0”"eo_h"‘°

o UMTS (UnlversaMoblleTelecommunlcatlonSysterm

e UTRAN (UMTSterrestrialradio accessetwork)

e VBW C*“‘o chocxme* ocm<' mc(_th’“"\eo' ’”e"’"*

e VHF ¢h ~o ~  mo _ (VefyHigh Frequency

e VSWR TTcoem o " e o m (Voltage Stanting Wave Ratig)m ~

e WCDMA (Wideband Code Division Multiple Acgess

¢ WGS84 t m 0 h ~ m ooh®™  e& te® cnmomt”™ a

(—o-» < v —_— —_— * < — <k * % * * < -

m® ¢co TXx 3567'520 M I'I(B-I3781370'I a

3,;" o o ¢~ R FI — ¢ 3 .7 > o
s~ oMfa t "~ o " h Q ~oi X X c e me ~ S ’ h e a 1
a'me’_ ’“e’”"\ ":ta”h thl;ﬂ to m_etoh ’“x( e xXge x'_o;‘f“ee “m ' e;(“ — ‘ )
<'”';”‘toa ’o chm eaxnzx _o_moe_":”'o”“h‘*’Q r*weo_*e mee”"im'*“”‘e*"\
G<eth”"'\e< ‘h _“"_’e<_coe_<0;a;m< "(_i’“* (o"‘a'h"“_*”' m c ot
mec _th~ coao |x h’”;xe”‘h:‘zt|:7:(|deBm],:E'MZnﬁ)(brﬁ*h‘o_< X X
te éj\cﬂeotdﬁ""‘() m”""h’* a(aoqjl*('_ﬁ’”<|\j”@eo"rn *o’“toheom
MAAM . TSPANpm MMt " ocm h eg, T e" "er~
coma™th"a" 'SPAN=@oFFstar): ENB(equwaIentnmse bandW|dthf) h om0

. ~‘“’“(et>eo<oth*< JE“X*G ot'(RB\N)’e”""‘* "t o h™ m”c“”_mteho’“mt .
©o® xcoth ¥ —eo ENBBBWOR.W® “t3 co "eeomyg ~ e~ T ~toh™

LW, TthT T e T e S I b. k wadB) 6

4c 0 7 m e g se” "o e 1.128 (0.52dB)

5e o o % m se™ To e 1.111 (0.460B)

FFT * I, U(FFTY . 1.056 (0.24dB)




R (R

¢

¢

P()
N (2O
11 (10%9)
e = 0.005
N (8O
5l (1010)
h °eBQN5B%t'h‘";xe‘" “om e ” ome o x T Ter omt
s % — 1) SPAN
0 = - * ——
99% 2 1 (N_l)
et h™He"™ e ¢ _’f‘c1o°ahx_mgz._e”‘ mnhem‘x**e_ﬁj'jCZn’”;
h T eomt m et 7 T {Tee*™ - oomne to X
P()
Z (1010)
ic =round 10)
Z (1010)
. reupde” —° T, 0 . ex, 0 ThoT ofF
h " egoentth ™ Teh eefc_'h”’a;xme”’_”’Zm e ~ ome o
SPAN

TPgeWwW "t e 7 T Y
N
Pyo W] = SPA (10@>
10
ToT LM ENB Z
i=1
N
B 10 %1 1 SPA P(i)
ProrldBm] = *10810 Vv ENB Z( )
i=1
XPo[mWE ™™ Px BWey, """ T Y
X2
1 BWey P
Poslmit (105%)
enlmWl = o o =Xy 717
=41
Xz
[dBm] = 10 =1 ! BWer (10%))
Penl@BmE = 20 0B  ENE " (X, — X)) + 1 .
=41
e _m o7t h "’ "eot eh ~ _BWC%:O@-Y')*SPAN/(Nl)
(a*m*_< X _o_o__B\/\gb"‘” ’ eeom @da
Y]_o_f)°m«'Qx_x e ™ oxmmeoq)““x’“m"“*<[*3
P(0)
Zf;1<101—

fc = Forarr + (ic — 1) *

N-1)

—_—

~



" ~o e * ™ o0 h t ~ a m a o’ ¢ h — o * t o e h t
set §8§ ° $So “ et Sem 0 m mt Sa ~ 0o — miS~ T8 Mmooy
a o S X X X S a o S m 0oco S ¢ h ) o Q S
se t e m m mbc a apft “he” "¢ o 0o T X e ~ e t e S -
< * <% < < * * < —_— 1k < < <
C h C ~ ~ ~ X .i. -~ AO @
s *axt a _m*a egn OhO’SIC‘"h . c rSo'h lm_o |
a ~m ) a e o ) h : Si et Se § X m a . h x _h . t i o
X ™ e ~ mT~e ¢” emt e e ~ - —o e X e ~ o~
X h Q o * o “h " Tx 7 t - 0 a x e & io e % *o0 ceh
mt ™ e C m ™ omt ™ ™ a B o a —_ e ao” e t -
¢ m e~ gmeSt e o U i @xeth~gbeo Se o h~*> e~ x a §th a
¢ ’ mt h x o} o h T @ h “ mht ~ “e ¢ O 1 i m t
. < — — . < <« . ¢ e < — e < ‘ .
e m x m e a e "[‘h ""’_t”’aa"'e"‘oha”‘m to 3> ica?® x'm*“~oe o0 ao
e t h h eaC['Q_ ~—oh mnm t xh & o T x a mQxm T e o)
h e ¢ " en” d”g o) e o 0 e 0 m“e¥oe - mth x ctom *"ae
GSMgOO/DCSlg@O mt*ma”» "oe "oc 90T WMo o0acoen emtt~cao*m *eo
h = X lo 'gf”x T xt h xnt e oM % X 0 * hh* —X { ~am ¢ e (.;a e T -
t . e . ha _t . h *mtetmrﬂ’Eq‘Sp h c o h,xx_rﬂ?*a‘l a h “,o
c ho 0 |mc ~o vt~ c. -
¢ h e‘qSNR_ ® e m®™ e ~ ~ 0
J2)
_ T
VSWR = ( |/ | /p,
Sman CemmR, T (W]
CShmt ~ a mm “ h t h m t - e a m - > -
e om o ¢ 3 c h h o~ ao " x T 7 x m e T 3 hmt ™ m
X o ™ ) - t o c h a h eo I m - "o " ™" te"” ~* h ~ t
1 So ) h ‘m_ ST Xk *;e”b ehs‘mst ot _S e co“ h . e . . a_*
1h e : 0 a §h T e S a Sh Se o c o c*h>* ™8™ t § ot
h ; e co - St e o h X e X ;0 ) a Sh . . e m h ) e
> A D -~ > A ol —_— — . - ”
ao S . a Oeh S ehJ*met* 0o "oap a Sth**m t o77"eeox 3 0 My
to a Sh ) e *onto[nigé"omt\m & g0 h om o, X e
1 So ) h ‘m_ S i(f} X ® _ o . . c e 0o h a t D S e
[S toh~ ¢ 1 So h ~ m “h §" eho met~ oaSo n‘St th”"i( tZ1 § oS§h o} e
o " eomeo —X ' e 0 a co x5y ¢~ m § ~ 1o e ™ m § §hn
1 o} h ~ m~—m a mh h e o h *c oT‘h’.'\ o
160 n~ m &  _w0@hm T erieg WGS84 S E THo et x ot
So h ~ m xte x 0aohh Q’ xeCD - ~ e IS “ toh ™ h ~ e a §
h e : h a h ~ —x Z e ™ §™ cmo x5 So h ~ m 0
m o t S e co h . e S, ecmo 7 o " h §SQSe So
" . h . e@)*a r(’)So ) h ™ lm N §: t’“xﬁ_ﬁg 0 a 0
1 o h ~ m — " "goaflx t o e t ™ d ect % g¥ ® h ~ m o a h -
c h ™ c¢ eao fet™ o] h = m o~ “ h t
1 . e *0”"\0*ne@ me o cC h o Si o . m h, ) m a Sh a
1S - e —SS§h * §eeg T 8§ a”a§'Gx oad teo mae”o e § h §~° onm
h § Se ¢ — 8§ «x o " e omx e ™ h ) e ¢ X e ao " x ™ m~™
Jo~* t ™ et 0€ e om CO,DW +;&130 meh > e ex X T % X @
h h et e x “ et e X * x ¥ t ™ - me ™ o ¢



— - - —_—
cho* L . S X c oma t h e 0 a ma(hx S *mtx ’*ex c o
-~ —_— —_— ol ~ B — -~ -~ -~ &~
h mt o i x P s _© e* . hx' L . e e a é‘eoz' o]
- ” % - , - ~ ~ - p
h ,<| (0} ] o *t o m< a o . h a t h t* o] h< Q‘
~ ~ .~ —
h( (h(eette((e( h X X X m( Y
0 “cmo Tx t e - ot hoce o~ t = ODA UV X -t
o o e X chomtohx T
0 "o~ t ™ X 0*"meeo m x° d§*¥ T Wt T h h ete™ * e t
® c o o0 "o e X chomtohx ¥ : - “ t o h - e ~
- . « — . .
= -~ —_— - f— -~ o J— - S ~
o . e " T_g.el MM o Mmoo ocem °
mt ™ e C ()
-~ ~ —— ~ . , ~ ~ ~ o~ 2 &~ ~ o~
EQ e*oe* e@e ea ) *0 a<mQ@ a _m* a e o . oob* *d<et' e
h ~ e
— A > A o . ~ . AL ™ — A ~ — A" —_ —~
ga . m . S ”Z“ ee (0 c<mﬁs'e m xn ﬂh . : Sau ) m . S e S" eo .
e Scomh §" e o ~ e ocm § ~ coth §%¥eo - ch eom m
- -~ - - m ad™ h ~ e o mh h 'x B
I to_e” 0. e t he . © ER@)e (':U ap” t e0 a cmhao .0
me ~ o - m ® 0 “ e t e "o ~ t - “ et e
c o Tx T m e ° c o
= &a e &~ &moa “"t Sa ™ t =Ca Saoch &> =~ e & ™ c¢cmo
Sa _ | ST, 8 . S RS LN S _ ST, .
B a 8e © —& m & e@ema Tt R " ai & o - c o h ” e ™
~a § S Se a5y " S o i )
c h » “"S@ a & e ~ e 0 X aoh ™ e ™ 0 X m & ohto C
g a s et e _ S .
: . c®Qa h e
.. =S sa hS,¢ S
i e t hcoed e t e th oaeoe "¢ toah ecboed
o e PR— . R . « ¢ o e e e — . < o,
Tohm T VImem X
~ ~ o~ —h" .h R I ~ . ",h ". A A ....—A W~ m x m A -~
CTe e TNE harr T 8o SeS8e T T e §° e
. e “ h eo co ~™h _ |0 “teh eta™t M™ m t * 7" m txo"ht ho T eao m
c o o " h >~ - X mto— h~ e X c h ~ c X c homt h =~ i~
- e t e ™ T T R T T T a 0x m o hh*™ m o a ~
~ e te —m ma hh m h e o a ”~ e t eo co "~
T < * < < = < < < - < - 1 T < T
row A hm/—\my m r-\X ~ — A m A ~ o~ hmm —mi A e
a o m c o] t e ~S* ~*Séﬂ"t . e o t o S . a S
. . — 14 . A -3 ~ ~ . ~ ) A
o X ;o co“h *ew Sa_s . e;“o a o h . h Seo'
- &§xma Sh Se "~ § ¢ & §eSt ~ ;*_S m x omo':“*e_Si °'heh”’b”‘ﬁe$i - oomt
"oa e” Te~" ) h_ﬁ_m Igeégy < c o " oo"ohag’mge”‘”‘m.:"‘"‘éx* 0
Tom fT  eh T Ter h* - . ena e GSMOOO/DCSIBOG © * e

’

L. eEg R th T e " ARECN;T T DM T €omE T T 13 gdeje
OARFCN ~ e “dffec_ e th ~“he ™ eheg "™ARFGNM™ ~ ™t ~ e afg

ceehe TUARFERT T Tt T e, ©h T X MHz

< 7

n::'h
¢ e th ™ he ™

< —_

S e &

e | h .. ¢ ¢, [WMHz] T eth® Ter _ARFCN _ ¢
P-GSM900 Downlink: 935.6660.0 f4=935+0.2h M KM H N
Uplink: 890.8915.0 f,=890+0.2h
EGSM900 Downlink: 925.6660.0 f4=935+0.2h n KM H N
Uplink: 880.8915.0 f,=880+0.2h b1 P I H
DCS1800 Downlink: 1805.61.880.0 f4=1805.2+0.2%G-p M H U Ky y
Uplink: 1710.61785.0 f,.=1710.2+0.2*(rb612)

10



11

-

~

~

N.u —_—

om ch< e [nht:“_e“*(Ce @q;)'{""“ <'et<< (S:J-“@eh*‘_’:\e
h_ BARFCNM ° ! 1 wT¢ bé“bm (Cih”< ® Tk @e” e T 7
:[ *mascph e’om:(m”k_e(("e"‘;o"i'x
UL: NU:5[MH 1% (Fur — Fu_offset) Fyriow < Fyr < Fyr_nign
DL: ND:5MH 1* (For = Fpr_offset) Fpr_iow < Fpr < Fpi_nigh
. "0 Ny, N M OUARFCN " e © 7T [ h Bi[e o fp-geeth e e g
ch " TUMRFCNM™ ™ "®t ™ e ady-c, h = e~ efe — T UARFCM
oot Te gh T UX MHZ SN T e &y ke FuL tow, FUL high oL oftset FoL tow. oL high
Tromx” 132
132
om uL DL
U h  * NodeB h a— U h a~"NodeB h _~* = —
I:UL_Offset . ¢ me( o'm < i . I:DL_Offset . cm a ¢ eon
[MHZ] LT Re, [MHZ] oL e,
[MHz] [MHz]
FuL tow ‘ FuL high oL tow ‘ FoL high
| 0 1922.4  1977.6 0 2112.4 = 2167.6
UARFCN UL 96129888 DL 1056210838
_o™h " e, “_S’e_t’“@e*é*téh”:rp(t%o:“ ("(_th"oeat‘”gems_t‘“eo'
—&§ o h §0S8e ~ oh —S§e t ~ ¢~ oxa o * ‘g_ojmoim*’”e'”o@’“tg__?ehx* -he "o
uom(’:“echl("?(mf“h_:“:tijx“ee**e(o ) . h ~ -~ ;. .t _ 9 h~
co Tt a heet oenh axx " g - chlnamo‘ceh":“"h"?e*
e’“’*e oc*rﬁ‘be<Mnﬁpt"on_“;qa’s'pt(om"\<nﬁ":\<c°"<h‘|‘*:’fo'”‘
0 ac 7 cth” ea o c h (""‘l_e'*cRF"'(e"""m Ch h 3x t —emt xo¥ ™
°hx§9c_h*mtx"o"‘je;e;cz*a*“oea‘o xlche*o _x;%«ﬁ“@ch(ea"(
’“et(e_mi‘_toh
'*_a<o'xo'fh(t~"‘chh**tm*‘“textc<eﬂo_eo<a Kt 0"h™X™ = x ch a0 «hh °’Q"_e*
o a "“ e t L h‘“*emt"ieexx
J mth X'*hhg”‘*et’:*_”‘tXd!n("“n:no”‘e“c@w<a_x<R|:°<o* "‘“oe_"<e
e(ch*mtx"oo"_:‘ee*o*c_o*“(m‘"oemt‘“tx_ho{a'Q"”"_L““h*e*!(ﬁ‘*oct* : . a
no*oﬂﬂ{’é;‘com(’x . *et<'h*m“ex "‘et(exq)
‘_"“*e co’“"’_t]”:“"’ecir':kl‘_Q?@‘ba (’“<_.th*,eo' co_”‘
‘_""‘njo”'e*_(;" . ~ e s o ch("‘””_oea**_‘_’”e”'*c’*“*_”'ch_
*"\* o ) ch(""‘_e* - *"\* ch* Lae “~ 'y m-~ _<”
ma('t(e*o e ” _<°eo_ "‘o_”’e*_* e oc 9o " e o) o
- e h S_“ Se hg” "TEnb $° *o_Cem*S_'”’ — S txm éqs th"H""_”eﬂo_
e‘1—oh+”"*t* co"‘é'ée C eoha™ ™""e h ~ =
(_A,,,»:——Sié "g “é_émte_Sm”"e oY
a=10 logo | r|?= 20 logo | r|=logy0 =,
T8 —8Y
an ™" _§i § nS "5 @B S . n" Seo x

*




—

D o oA
* (n)Kj
@ = ?

?

- mthx e ,_oé ¢ —Set h § ’“é_m — S
_*Set* n*wlt o_é'i'* 3* tv m": * l )
’\*_mé a*™e t_@e_s "‘* m t “ho~o Si - _o e _S )
e “taomh Sh rra_é,*h é(imx"‘(mﬁx*y
xh ™~ mh §~ e § x 0/_(1_9@[;,_0 pm § a §h ) T a S Ox bMp
~ . T eomt R S e o a S Ox HE? TS
m . ch t  mHPa) *M'I]ﬂ]BEABF(ﬁPa) ycnYol NJ o

e e ™ cho”e°Edm’*§c*""—*'é'i*’“_'_*h - m_é ah SV OOV S e ~co
h S Hz&®%e, — S pn

.

e § M aeSh Se e det Se § —§ X * 0 o —

“ e 0" h ™ “eo * t'aqﬁg{Q%'i"‘taqU"am”‘m a ™ Teo ®
: |<chomﬁ1‘t' L §1 : X X e o m 'e
&gt §et e =" Th™a —h "‘",egla”‘ x ° - c h

e X oc”he™ m & e ~ om¢t *
_h "X/\m h ’“"X ~ mrm " 2 D o
*t < < ao C*oe* 0 c o C — *tew mr«l(( tltal(
fim1 =2 fi — fc,
fim2 = 2% fc = fi,
e M b, e om e et b h eg
X ~—t o ' dhcome ~ o cm - a Qx "o i o h i
o " h Q e t - oy °- - a t o ~ e ” m h S
o " h Q e o a cho g et x i KH X X c e m h T m
o " h |TQRe” o00°" om t*hh*~“e™"x | x hmt x a m )
n

<

12



13

(o] ~ V4 ~ o X V4 ~
T) S T ¢ - T > . > T -
C C -—
X o . ~ o X ~
. . GSMIOO/DCD Y TT T : ,
-— C AN
1.~ 77
~ m — 7 X m "~ =~ oeoa ho "t o 7" mtoaxeg™ “a@®@ h™" a"™*y m

o ~* e x e ™ o * .o S T "o o T~ 3 - c h cx "t~
. . . - - ‘ ‘

h = * c ho h X m o e omt h = * ) mt * e m ~ c -

. IR _ Q. . . . €.
Lﬂﬁ’acxtmdc“*orax ) m e ;e 0 o i ety gnet “re 3
t - gea to” o a” m a h - o " S a h e~
- — —~ - — - — — -

ch( (et €. . h( X t t > m X L. X _ o *a m(
h - mpa: d c h —~ —®np " * o €mt Tat x amo emtt h ~ e X m -

[ * K — T ~< < T < < < —_— * < < * * —_—

c h oc m a ~ eoha®a”™ @

! e c h - a o’ = t h o ~ e 0o — m

S0 L. L . R . . 2 . .
X m o - - o ~¥ i "o o T “ h = * c h s e
s e & — ~ = m h ’ = c ho h = h = =~ h ~ omt

e« . . ‘ . - . .« .
mt * e - 0o a t o~ h = * " h x

. € . .. 09
h ®a t a h [ a o X = t m ™ a o c ™ h ™ a t h o —
h =~ * comto | m a toi ™ m h Am"™ % h x o) h = ~° o} m t
X Tt ot h 7 e o) a h [ X e om m X " "ot
Coe . . - < . ‘ ‘ ‘ < - e
- choTcmBmt o a
* T < * - - -

h Xt o oX ™ i %e c:h o ™ dDrthHo Tt ea og” Te oxe —
(=} £ — - — < * 1 — T Tk e— < * < < < . *
m " Tox “ac X bmt *oxcomtxoc % o0*%i "o “ h"TTx (ot tt T he o

— - * J— e * —_— - T - - < < T < * T —
c h ’h"””mo”’ea@h”‘*_xt"“"‘o om xem To ¢ h o ¢ xhh ™ et e

< T < * L < * * - —_—-< x * * o % * < < < -

h ~ “3e e™e
=] - % T * < .C* <
2. GSM9oo/DCS1800¢ “ * T T T ey s

" - ’ - -

o “memta @ o A 0 a x*e _ i t "a o€ “he* *_ o
1 emta . I D . GSMe, T, . .-

0 a x e "m e mote oa 0 a o x §8 %~ Teh tc "™ teo o hae*a x e e
—_—  — * % —_— % * + o % * < T * - * < = *
c h econm x ¢c 6 %~ t ~ b

‘ . —
o * Me m t “meme ® " Fmeo oee& & oct
e m tGSH9Y00/DCS1800 ) e E



o ’“x"““meee,'c‘“meoe”“ﬁe° b ec o h O T A ’ mt h x 0

< —_— * < “ < * < —_— * - < *k e <k < —_—

Mmoo T L e,
° .0 e @ ct mtchhx mt ¥ m®t & ~ “oea ¥ e & Cto_"”‘ m tchhx mt x ¢ ~
EFDMA TDMA mt o h "a oema hh*e” _ 0 a x e ”""‘Cmeoe“‘"e

h ecxcm"‘[ﬁD@

< — . <

GSMI00/DC3800_© h  BMSKBT=0.3f a0 * x "M g & * ae” ma ao ¥ 200kHz

<

x™ et e e T *m ¢ h o) € oe toh"x o “h{* TXx Txm Tma ™ i [
mt o “ ee*t"eh hm e*¢ “— 0 * ceoo” x 0 € "h Hhe— t oohm
—_— * < < o< 1 <a — « < * 1 < —_ < < < < — — =
c o h x m*a—xh e t a exhaof~— t¥o*h et * e ~gh oh 1" og™ o0 * - e‘oe om
—_— * - < < * < < — < -x < ’ * T *
3.
se t e ™ " et T8 *" eno todh 'm*xe h o Tt/ 6 &%~ me~ h~
El ~ -~ —— s . o ~ I "o, b o —m— T —— Kl -~
o] ) o“ h, “x*lorn*egd' at . *é’eE)e' m* to< th,ch ] a™ c h . “(J *e1o*eg_
04)x’:“”"en0t""e, g 0cm Tx > fmx t ohh aoch nf ™ e too™ ~ eo
c h T e e ™ " 7™ h — a € t oo0”a o X o T “{c o T*nh Y e o
< * * — T < - < * < 1 * * —_— « < < * *
® h t -
~ .GSM90® " e o m@BM9O® ~m f _a e mmx” en” e @ o™~ & &:GODMHzZ
) *‘h<_“<ec(.;o mc_m h”' 20025|\/|Hzo'e«mme0p haz|m|c<_’rn:'"eo
®x ¢ ™ _hm"e aa”o "8 MHz ¢ o " o c 890 (880" -GBMIOO)"° cpmpm kad i | |
h efga Thh eomT™mb * e~ 'bﬁ‘_mo*e(um;’"xc "009135(925

E.GSM;OO) 0960 MHZ ™ a chh e oo T ~ "emo = ’h‘e“o*T* b~ e *D@_

< *

DC3800n m t° a e mmx* eh™ e ¢ o —nh no 1‘8‘00 |\/|HZ “h e ¢ ~—m
co®ocf h e o75MHzm © x ¢ T hm””e' aa“o "@ZMHz ¢ o T o ¢ _r[|7]_0.]_7<85
MHzn x h e fga Thh e fad ¥ ’“é‘“’”'hd""mb"’e(Uk}f‘xco"ocm X

18051880MHz" ™ a chn eooﬁ' " emo”

<

e 0’? b~ e (DDb.,

*

06 fmM mt ™ ehg” ~@am™  a m'@xm ee)m;) 9 e”'e°__‘be”)"\’”
Te 0200kHz: _x ¢Md X c T hmé . pe ~S<F>?c35|v|9ooje 124 EGSM90U, 174, x
DCS1800 "€ 0374, _ ~“h *° ®ven > & °h ‘() heo ™ a enm o t g am

0 ao X Ttx T oh mao ’ "o h m tm ttoh g he™ 7% - ht aa em a

m ot o xhaMl a enmo t 5 GSN m t a e’ og8m

.. h*'_ﬁeco . XQ'DMAl ) omm mtoog_h(a<emm"otgx R
577u9" 156.25 ~ t® h a emmToofax ' FEDMA “ @ _~4.615ms (57{s x 8 = 4.615 ms)

© am c omt ’ t¥h e t¢e™ e o f "27gkb/s_

GSM EDGE h "mttr x* o Txmg mMmixT X e h "(26) 0 o ao X GSM X

oc h ™t _4_b h a fc _oim t O_GSM.*h Q__ . .¢® EEW"Q_::QO “tm ™ " m tg TDMA

a x Tt c T % m-~ ceh eom”™ ™t~ ¢ fah © e ®abBc go ""&€ch eom

* 1 * < - — * * < * <

ax Tt a “og|pY™™ Tehnt eh gmm* >

* e F

*

EDGE_ohtMrg_pSKao°x’““'(fcﬂ_xe'e”";"“ eﬂmc( th”’"‘e”’méOmt

’ * 1< < - < < %

) ~xT 'i‘*‘etom“ho—(e0384kb/sa* m a"b’\eeomnz]_g(b/sco h a em 0 a

* < - <

14



15

* < < * <

c h a+ﬁ cht<mx 4.615mst h —h |ak8’n o] tcodl a

*

kHz. “ oGSM e © it m 07 200kHz t®» ~* " h * *m c¢* | t o™ rﬁ‘(GSNp e
. B— * —_— —_ < 1 - < — —_— * 1
o * Y oc X TXx®eac * t = om¢tm™Ddmt o g am t a i am®mo
. e Tx . EDGE ¢ ! GSwm, | calhan
h ~ eochdheo6pk  mtoh e g cmm X a
- —_— - x = < < - < * % ——
¢ T ~ o o= ? v ? § L e A
3. -
. (] -
~ comt xtc e c h o ~ " @fFetho* et ™ e ao * e 0
oxe gho T Lo .GEM . IR
e c ombm “he’a h m — 7 T o9t hc "he® ag:-t “ h ~
< < * < < < < << *E — * 1 * <"
e M T Me” ege0im®de” e (ARFCN);
° ¢ h T €€ ot h e - moe *¢ " h T he o e ¢ T
< * < ——— <« < — - T < < < . < —- < 1 * *
° ° h e a mh”_‘ed"e’f’\‘
e ™ ~ h e —p e — e
L S o T e 0
~h e ¢ e o e t ham?lzgeée~ oe omxn”
° C— e c, . . - . . . . €. 29
c ho ha “"mm™> a ~ o"omet “he” ee 9 h = * 0
—~ - . .
° uo h* ¢ et(e
° " —0o e X TOx g h ~ i c h "% e o &o@ ~ a
< * < T < < < 1 * * e < *
- t hoat©oeh““t"enob ™ exo g 0 e b am k od an h i":"xoh”'
‘ ¢ — P P PR Y —_ ce— -
_
o oxPo t x ge c:h o AT Ho~“ea gm m ™ Te [ T tth h *a -
—_ < — < * 1] — ot < * T < < <o < < <x < — * *<
° .00 h * e ™ t ~ e t em o m m a ™ T
° S m e t¥- e
* < * 4
° s axt g”.0 “ e t e
“ac x bmtt e nmmx*ceo m i e x Y X m T 0 T mae™ o "e ~ ®
[ <o U x * * * < * 1 * < e % — * < < * - <
¢ ™ h™a eta” hh® "M a hc o m ceo mat x ¢ ¢ a *
4 v 2 o 7 ” t (v o~ o~ 7 VRSN » (- ¢ AN o~ v oA ~ 7
.~
- - -
~“comt xc g ch o ™ Bd&tH ™Tmt™e 0 e ™ o eh 'm
c ho h “f my™ xM™ "o -

*

rn

*

o aa "GSMm  mt
a * o*m - = €270833

a

m




16

° J‘<_t*~e* *’h‘“;(e” me'"'”'

e Jo ¥ t~ et e~ T

° .0 e *'xh"'c*_* "‘et(em o' m*m <a”’T

° °*h*e”' meoc ™ c01_<**e",e< e e

° L*eemchf:(""'”""' co_<"'*,e“1e< ”'et(e(

° J"‘( e oe '7(,'/\0“* ”’et(e

° '*cchg* _ohQ @ S e T

° . h —m ch **‘(atfoo(_“"" .

° ” "c“<h"'*<ah)<"”'_e*_”" . ”‘et<em_o m*mt(a"T

° =<a_ono"e"“ emt”"“”‘c*_”'

° o ;e c pD:[n_H'ae':‘”“ —

o T et et TE ¢,

° r’”°aohm_”’ N*m*e" ’“o_”c*_<

c _cxho“x(m’(\o_f)'m_‘e(ao'xxtnh"a“h«ie(‘ta(h“eax""“eh"°njb”“e_*e
x *”e‘( ¢ "o ® . _ti ge c;h o ’6(**(" +X(N*Mx*o ho ec*h@e”X
0_xa<e,fbcz<a><<edh'oc “_fbn‘”)f,b"Q:'“"”'et(me‘rﬁ“*ha<"\<“*et
”‘h"‘a(tbcTe’“mxxh(x: om(c*l’e*oa(i‘“(eetxpe*xeo?h@b(mn}mxt(a
5 L [ ~ _jll:" A N I N [ '
Lo _eoeT™™ "t ct (‘b_h:tohm?(_jj o " "ae x jedmtg mmh~ e T

. o fxomt h REe™ et h™cond¢ ahannel powey

. o x f®omti™x ‘o ctm (QBWoccupied bandwidth

° o'x'['eomt a(h(i* C(eth‘“"e( ‘h<_“<ee*_( .
~ 0’“* 0 ”"e*’“* “ t o h mec t h ™ eeocgcn?‘ne<ox—« o°:
ao'xieomt chogeg m h~i" a he 9 h x Tt ® tc¥o am |
T oh tar ~ o’h('Q*“‘“l< x _xce me® ¥ 7 3 e
e, _x o"h<'Q“"|’“ e"“<"<e*3“<’“*,e”‘q;
se""*""toh:mc<_th‘“
Semo h  0,01-3Geze, — "
] e”a . _~ oQdB;,  a e o vy
uhom(;*e e .0 " x a ™ o e*_n@xjaﬁ;* chocxme* ocm
RBWoh . "o Tx ¢ ®eccmemx  (100HZMHzZe ¢,
Ch a em_ =~ *=~ "~ oBpeomt e~ "Ta"~ i
¢ ht " Te °*mcﬁz_'T‘*he;(e(_mum(te*e*B_jm‘z_pt*o_c”“m"(‘euz o
m_ 7 o UuB M o2 mnT
Th _t h mt e *ac<”"em" pn¥K
J*h< Gm*cohe”’:e*
Lem h  800MHzA.2GHZ ~
‘o‘(*e*_rpehl;ar*<e*a*_3’OGBa"_m*a_50’dBo



17

. . _x T h _‘the ca " _m 30563 0

P L 200'5

. h . ot ~ oeo mZQdB

. h . mi e”“"o'c"‘t . h (:a'i‘ . ei "‘_']_O'DQN,O
‘*h‘_t<h*mt*;e”‘. *ac<”"‘em”‘ pn¥K
¢<'t”"o;c_t)<h(i<|<

.em .o, M .0013GKze, T

‘*h‘_t<h*mt*’ - *ac<”"‘em”‘ pn¥K
7T o hile 2 7300 T
ee"‘o'c”‘t(h(a[“el*"’a”"of’5\¢\/_o
¢<'t”"o,c_0<h(/‘|“<t|<<ex"-toh

.em.o .M .0013GKze, T
""h”‘_t(h*mt*'e"‘; *ac(*"‘em‘“ pfl-K
ST T oot T e 27300 T

. ”‘o'c"t . h . aj e ~a ”']_(I)W;o

P S A Ve[

.0 To ' oTTefot  h Tm ) a”"_'_@_gr:nec"iox
o Qoh* oet””"e( ‘_;(°ex n(ht*_
GPS h  —Sae

ofx'{'eomt *mt0“h<a<@pg:'tch’“‘t_:“a”’
’“,mF("’e“‘: "Too” _ FMn a3y m-~ o’ e
"'":""hoa(t”‘hm_oa "’“txa(thx
4*'*t”"“e*:‘c”.'ch:t"a

<aoh*_”' "";é'"'h M p m’“*_”"

L0 TReot edTaTa g mp 7T

_¢ct_o: xa*h’“i< o * a*e*a"'"\eo o ¢ X
- ’“* ¥ h ) ~ e ™ a *éh‘f “0 t h”‘mc(tseé*e o’ah( h <_|_"< :
‘*"*"h*<”"@o<mt“*h °0+*t_"‘ e mx ~ ' a
Th® _t h mt e *ac(*"em‘“ pnK®
““"*“h*m”e ‘“t(ex"toh

I_”“mcoe K exm_ﬁqu;_ H N

Th® _t h mt e *ac(*"em‘“ pn¥K
"*m<mm<h:’ A’*_.*e<

4*_*|qﬁna a*eogvaebaxa
”e_"*e”té*;_e”‘omt ':“0__." o ~* h n>oc

. h e o ~ _m _"‘“"’Ye‘-oM .

e""“”_?'r'_‘_m*al‘dg‘eo

. *o'c"‘t . h (:a’i‘ ~ ei “1008\o

S B e I

. te hchoco<cnne 925-”960|\/|HZ

(_""“*#<i< X e(chocxmggdga ocm"xY
R X ¢ h(880918VHAYa a o ¢ @dp 'ox°
.Y i x chooc@kMABGHZR B ¢ M 3dBX O MA
R h>‘<‘5“[10_mi<m_?7)®‘30°20dB<'XY

e b ce

~



“te hchocouxmm 18051880MHz:

eﬁyé~<i< X e ¢ hocxm3pdpa oem o xY 1, o "

ST i x 0" o " h " TTIQIFSMHY)Y T2 _"aig@Bao “o cm o x
T F i x choc@kMA3GHzE ¥ ¢ 3dBx O mn

(_’“”":‘ﬁ<i< hx €¢homx™eoa 002008 , *x Y ":‘oﬁ
G9M900/DCSI800/UMTSt  m t ¢ h = ae =Y

_xe_e*oe"’"\eomty a*e*a”‘"‘eo ao'x'i'eomt ccho*a_o""("x"‘

m = " 1 _ o ¢ Ceéll"Da MNC{Mobiley Network Code MCC (Mobile Country CodeLAC

< <

(Location Area Codle

J*h(_e*moceh“ ,eaHhe* "En“*’%tﬁc*hocxme*e h(ocm(;'_
o c t h /it iexd&dh W —xt = Fh omm"eeomeodh™ txe ™ cho™e™t™
< < < < < * — * L * * * < *

t ~ ~ hhke™ e ¢ ~hnt "t h  om t (.f’m_cheto”eomme’ﬁ”'* X e ™
) P « — o < . —_ ¢ e < urx . P < v < — <
h e @ cmnm " oxeat ht “m*"*nm e M - fo e g0 ™Mo Th ’a h i
. < —- < * < —— < 1 < —_— < - —_ < — e < * < * < < <
ao’ o " h °h ® emocmht “ h g maero > e T F t i mte ¥
< < - o e o — O, P P e e — .

"t ®o-c to h Tt ie*xmt & h® op'AT
. e to ho it % op AR p
6 ~ A v T A v 1 ~ A v s
h @ h cao”™ m e ™~ matx’”eaoe’:“x tTe ™ @ d a "o’ ae "m c
P < .« P < . . PREPEEEPEEN w < — p . .
X*e*mt*e gao¥ @ t T oe
toh 1 toh 2 . toh e
X* 'e”mt*e &
1-ch aoch "*&
2-0a**® h
1 1 1 1 1 1 3%et em e*co® ¥
Aret e”
0 ° ° 0 ° ° 5-TMAf¢ ¢ °€o)
he®och a™
® 2 ® ® 5 ® ® 5 ® s’ h _goe mch *e
*—— o ® [ ] ® X_.< t;_OOCt<h<|<I<
CZe™ ™ ™tohmc th™
Ja he ~*7¥
a he t”- :
al,@2’ h te” hve”
a3~ h te*me~ ™
a4h ~ to “e*me™ ~

¢l-~ x7™ "e™ ™ ™toh~

mc  th™

“*fMeo* € ¢ ceoM ta o x * tc hoa e

* < — < % * < —_

ea® ™~ ‘e X~ e hgk&m o e o

<

18



19

h

<

a o c h

¢ moceho e h "™m c h ao heo™® ™ h g t™e t em:* - "

<t % — % d < — < _ * <

e

< *

o ¢ Ma&t™ ih*ec h ea”™ * 'mtx” ea ogx e T m & m Tmoxm i
° " m xm cth a oc h m “ ~—eeo™h ¢ am h 'a h s
° “"mc o ™e t eem* ¢ o —® *m™ o a ¥ ~ @) h™c h aoch °(I)_e
a h e 3*“({49c0 T th the ™ & x h ¢ moc eho ’e(']_)_m""‘
~ e t em"“”‘a;'oa
° " *% h x h *—h the”’f?{)* h _Cmoeo’e(s)cd" “ e tt e
e ™ ¢ 0_""e"‘, -
° '”‘* : "“"’"'* h . mteé‘""xuxh ._egemo ) 0 " e(‘;g)c_d" o ,'c’"ota*ot'['(me v
o T, M T, _me fTek  _emolk o’ {4c T xTC 0T
oc t h (x{) [
o g ©oxXmTt*a ™ h&ch ah’m}m” m x »m e cah a o ch e
t oohm™ a ho hexht "aom o T e®aenicxh o ¢ M xhXa ih“e c h a
1 v A v Y A — "o yvA v o o~ v ?
mt x c ~ a h P~ - m - 7 i Y
° om¢t *a htm cth T |e6-1." x m ¢t h aoc h m * —e oohm™
a .
< LI
e se ™ ™ m"(:toohtohm”'t”"e“m’f\*e‘“[‘;:e
A START FREKo ; , the ” =~ oecgn o "7 t h ('m’“":“ 1.371;
A STOPFREKh = 'h~ __ oecend et h ‘o= |3y
A RBWE100kHz
A VBWE100kHz
A TRIGGEFRFREE RUN
A SWEEP TIMRAUTO
A REF LEVE20dBm
A AMP SCAIl#Hog: 10db/diy
A DETEKTOR MODHs&ak
A TRACHB™ax hold
e "“omeoa™ m a* he "ppdmf “Tmeo mh "~ ed TH " ARFCN
0 ~ O ~ hh W—a-xe -i-ly 904;4 N
o o o e o ~* c h T e - h = * X h ’
o ~* ) “h " TTx ocm h e ¢ —m ARFCN ™ e~
o] m c h : t o a o h m t
e T T, v e ARFCN ™ ¢ "o m" & i e 9
':“a_eh . ’:aé',(.;'*”"_coth< T 'mﬁ*‘ﬁm%(.;‘(he‘tit\’““f?_“‘e

~ ARFEN "oe = —~




~ o ’“* ) e” oe M P a*ext’“’ea*<_h<<i°*<te<*tTm”"eeoem*m'Pit"‘c
ch*aoch<°*_e* - ¢/ | 1|-Y|-f|-z X ” H<’t*_§g’2< c o
x ¢ mx T m ch*a<"*" s X c<h*o°x 0 PUKYPYPYA
”'""<’“<’<e m>o™h™ 1" @
(eth“’“e"’ h(ﬂ__«er‘e’:“_éfo(a_‘_me"’“” a(h* ma«toé’*h(
choC(nf@h’:i_t‘h“eﬂ;'pé””-_i\'é"‘r;x a
] h t e a(to*
uomtxc”‘_a(h(i”‘_< m’\(*('i'*Y
° uoao'(‘x "‘e”‘"l""toh”‘ht:n?:e(o_nhh”‘C(ae(hh*""me(( ...h<_~
h=rteo e och TTTyaaT . 95 DY @i K 5T Ema
“ e ” ’“* 'm"ct<o_let”‘hh ”‘"< °e< “I e
A FGf(e,ethhe” 7TARECKR ©° " _ BEH TTCH ™ e}~
A SPAN360KHZ
A RBWE30kHz
A VBWE30kHZz
A  TRIGGE®REE RUN;
A  TRACEMax hold
A MEASUREMENT MOBEBGUPIED BANDWIDTH;
A PERCENT G®®WER99%.
.Ch( e omt C(eth"\e( h(_“(ee_( La.m _(
- "exa(h*;_oa **mc’\<_x ’“e"’\*“"toh" mcx( t h
t o” a h [ cmhco ¢ tmh “he™fi haé”‘;i\‘é"'hx
uomtxc"_a(h(i‘“_< m"(*"i'*y
° uoao'{'x "‘e""‘* “ t o h "~ mc(_tchh‘"( °a*<_heﬂ m"< m‘c(D_{ta‘“(p‘
95D9 cmom te*™ “TFe i Ta ‘m"ct o ktTh T e “T e
A FGf(e, e th™h"e” 7 ARECN ° "  _ BEW TTCH ™ e}, T
A SPANS500KHZ
A RBWE10kHz
A VBWE1OKHZz
A SWEEP TIMRAutg
A  TRIGGEFREE RUN;
A TRACEMax hold
.L"a<h*(.j*a<h<eof mc<_th”' m*'e”"“”‘ ch<':“’“(.;x_x m
.Ch‘ e omt (.;<eth""\e< h‘_<ee . ‘am_< h
’“’“'oh*ta’“ o o*h('Q*~"i‘Hx_x*ce( me*'“'*(z *h
LaLmL.L e
o o Tt TS X cocdc(h<é_“@<e_o“m<<e en“‘e_“tmh:(h":e_h“<ee*_< S X
_______ [MHZ]Z e ” _o_*a‘“ LA tx Tx ch("“ e*e*z'hxc*m
c h 0 a a mt x co m t o h x X e om m h e ¢ ~ -

<

20



o 0 e o o " mt xc ™ c h —e he “ARF® ¢~ &~ 0
10kHz
h i c h T e h e ¢ X h ’ a x h e ¢
—~m 0 X t o X a e [ o<o’ch"‘a‘“¢/c|h T hEE T X h ’
e ¢ ~—_me oo gdn- €00 ® h ™" t ocm h e ¢ m
e ¢ —m 0 m - el Bt a h m ® h t e a
t h ™~ m e ¥ T e ~ h";xe"hxq)
t e a t o~
X ¢c ~ a h i~ - m - 7 1 Y
oao {x e ™ ™ "™ toh™ m c t h ™ a h m ocm
comt ~ | a "‘e"’é\‘“"“mt’bh°‘z['mc""th"h_"‘e e ¢ K" o
e T o " ¢ eth=® e h fou h e e Te ¢ ekHZz e ™ 7 T
¢ e th™ e h ARF""e”’é"" "xo; e o m X ¢ ™
o— a~ m o ”* - h e ¢ m 0 m - ~
A  FSTARH,;
A FSTOP—'THM,
A RBWE10kHz
A VBWE1OkHz
A TRIGGEEREE RUN;
A TRACEMax hold;
A  MEASUREMENT MODEBEUPIED BANDWIDTH;
A PERCENT OF POWEB%.
ch o neomt , LOBW,  ea em h™ “7e e o s, g e A m
* T " e X a h : 0 a ® mc T TX “e ™ ™ " toh™ m ¢ t h
- a h [ cmhco ¢ tmh “he™fi ha#& "“’ B " h x
X ¢c ™ a h i~ - m — 7 i Y
oao {x e ™ ™ ™ toh™ m c t h ™ a h m ocm
comt ™ ~ a e * '”‘toh”'ch°fLM_th‘h_"' e”‘eemk‘[-"z*"‘ T
¢ e th™ e h ARFEB T e ~ e~ "Tox o0 o e o m x c
o— a”~ m o * - h e ¢ m ) m - ~
A  FSTARH.;
A FSTORfuy:
A RBWE10kHz
A VBWELOKHZ
A TRIGGEFEREE RUN;
A TRACEMax hold:;



° <.‘h( e omt '*h’QBV\E «agr(ne*fh(""'\e”‘ th1_._“ <hé“‘(_.;*xe"”‘“("“a
e ~ ome o X “ 7 o h t a ™ - o " h 0 | X X C e
h e ¢ a m - (0}
e o h’fLJ_o eeo @ e 0™ e~ T ,f'H,oc - e ® — ~ e ¢ —m
h 0x T x m e ~ ome o X m — 7 i 73 — Ter omt Y
OBW
fL:fC_T
OBW
fH:fC+—2
” f:to”"__thX q;ceh —* vgoe e " s > m o c h T v e
L_..Te. Mo m_ T T fyXeTem xh o oh =6l [MHB T
m— T i~ ® - c o - c h ® S Q e c X e om h e ¢
.l’A’u.=(: — wrw —u T v 7
h ead” mh " e & e & ~hm c o a oaf xh eno ¢ f “ e Mme v |g£6-1.
h e ” a (11— h ~ e o e * T a "h t om a h  %i *h
o ¢ m nhc i tah * e M hé”";lﬁ“é"hx
h t e a t o~
mt x c ~ a h i~ - m — 7 i Y
° oao {x e ™ ™ ™ toh™ m c t h ™ a h”e’”m"_\occu’meﬁl_ze‘
bandnwidho = ¢ h =~ 7e _~ o D{adnnksS¢fmynpn~ i _a
“ e * 7T ‘mct o kethh ™ "‘e“"i';k: e
A FGf(e, eth he” ~ARECM, ©° "  _ BEH TTCH ™ "}~
A SPAN360KHZ
A RBWE30kHz
A VBWE30kHZ
A  TRIGGE#FREE RUN;
A TRACEMax hold
A  MEASUREMENT MOBEBGUPIED BANDWIDTH;
A PERCENT OF POWER%.
° ¢ h " e omt ’ h e a m - h™ e Be x a ‘ﬁe‘nr,ﬁ"é'\ao_;x
“ e ™ ™"t o h ™ m c t h ~
t @a” h i~ c ho @mecm ht*h i eaft hef”";ﬁ"‘é”"hx
mt x c ~ a h i~ - m — 7 i Y

22



23

° “oao'['x ’“e""‘* '““tohn"’c<m_ct<’“_htchh”“* j‘aé’("‘hé"*’: m'“( o D{acb‘
95D9 cmo*m'te””"“"‘:Zé i (’\a' 'm"‘ct(o e t "1 ”"( ® e “I e

A FGf(c e th e~ ~ ARECNL © __BEH TTCH "~ e}, 7

A SPANS500kHZ

A RBWE10kHz

A VBWE1OkHZz

A SWEERIME=Autg

A TRIGGE#FREE RUN;

A TRACEMax hold
° L*a(h'G*a(hrrl(E<o_'r_nt*h""ec”‘h":"":"”’Cx_x m( X h"‘,xe"‘hT
° Ch<°e0mt '*h*e< <a**m'*h_":,xhe”'””e”‘o'm<_"es”""'\bme0

o*h('Q*“”'l( x _xce me""(z'*hﬂﬁe( ,a m o/ *"
” N<tto”’ﬁ_<z dx*h*e”’ ocm(r’“xe'dm*'<mo<' '«eh**re:_ooacm
om  Toa - oom ch =~ 7e ) 'hxc*m”e_‘__(go“l|m'|‘(6_cpo"r
_oa a(mtx co m(_tohx x e om m< ’xh*e"' ocm<"'
<eAbm’t*h*e< <a*m*_<aohh"”“°e*o“t*’“ae”""i"”"'o° HTM1|T¢’
o h ~ m c th““"e( a”‘m_( (awm‘_(
com("e*a o_o’\eomt*a‘“ . e . h"‘t - t<~ s
m_ <au(hnlﬂm%hjp’coao [ X a(heo' m t ||_5.N7|Z_c‘h “ep('axe
<"”'_e e ch*c”'”"'_x[<' m toh=~ ¥ m a ch(”“_e*
x5 e, @
mtxc"_a<h<|”“_< m’“(”<i*Y
° se’”"\* m"tt(o_dwtohm"’t”rnwe_"m*’“<°e<"“i';:*e

A FGfpp(fe et e  BWwC7TBHBIN p  eceoamh*—% —

11.6-1);

A SPANO Hz (zerspan)

A RBWE30kHz

A VBW=100kHz

A TRIGGER/IDEO

A SWEEP TIMAms

A AMP SCAl=Hog: 10db/div

A DETEKTOR MOLRMS

A TRACB¥axhold.
° '*“toh* 'c‘ohm”t"m“‘e:a”"*e*a;xa
° <eth"‘h“(<a"n(‘eee’“*“’*"'nTct(o’Elr_’@,comt”"chﬁh"‘a““”:‘<||.’6_*1,

o " eomeo ch<a"“ ch<°*_e*a ‘h<L6~_1;e€*_”’a”’ o*h<
° "“_Qae*exot;"* tm*?H“_m*a~*h’:e°*etzrrl_b‘



—_—

t “ e ™ abh”’”’éarﬁ't"m h eceo a_ mh el e ||’6_;|_cot mxe x t *

(;° (:, oem™a o a re:‘e c.e© t h* e o_ARFCINm:OHZ)he I H‘"‘_< ® ed"*_o
o"ro“*tlﬁ‘_)”( Q'gmt‘":"<||.’6_;|_’* ;*ioh"""x"cmo x*teeooam<><°a<*id""_
36dBmch;<anx<ch*a<TX"”_%rp"joﬂ
B 1 (%]
”'_m a ™ e 0 a h e e )
h o e 400kHz 600kHz 1200kHz 1800kHz
c 0 a <_h Tbﬁ
GSM900 -57dBc -67dBc -74dBc -74dBc
GSM900 EDGE -52dBc -62dBc -74dBc -74dBc
DCS1800 -50dBc -58dBc -66dBc -66dBc
DCS1800 EDGE -50dBc -58dBc -66dBc -66dBc
~ o AO__C(WAGJM—:' ® o ) pa_’”(_e?'h_ e 6Tm_?" tmh("‘"”‘_(’ . h *(ea"* m
h"*e_d'”'e’:f\“‘p"“o'“o x ceo m ""'“e XeﬁnTEo°*t‘_*‘ -
DU B T O VI | OE)HTMllAl'J
63 v A v_v’v A v 22 gAa v vy v v sy g™~ Sn e
. h . il ) h (_*_he( “’\ _tmoe:d“e"‘ oom '(oe*o’~ e’ ””BCH ‘”eTh")t'm_t()_._t_ﬁ”h’“
TCH_”'e""c‘ﬁ‘ c”'*f‘h(xl{ohh"f‘ncho"’(*hﬁ“ the<"\ tmoe“’”X'eL?*m"\
X t ) h Q "m”'el"""‘TCH ’“’:_ P “m e ’”o'°“ o - hB’CFr)Z' [
h i ® h otenm_ﬁ‘ceoaoje("‘ 'md:ohfh‘ao’( m(xh
; h A e*m’;o amec _toha (:'éeh@,,a< a_x? . h e © h <cao”’ﬁ . e e ™™ ‘me tx ¥ e .
ao® Ce ™ c& ®T |g6l
t o * a h [ X h a em o0 a " 0 a e x
Homtxc’“_a h [ — m - 7 i Y
e se ” ’“* ' ct 0 hl:tohm t f"e ™m °e< “i i€
A FGf(c et h he~ ARECW o  BEHW TTCH ~ e} 7
A SPANO Hz (zerespan)
A RBWE300kHz
A VBWE300kHz
A TRIGGER/IDEO
A SWEEP TIMAmMSs
A REF LEVEROdBm
A AMP SCAl=Hog: 5&/div;
A TRACECIear/Write
e Ch " edmt a REFLEVEL inmt ™ "6 h " &am " xtx™-TQom m T

162" x ch * ©10dB mc off ° e REFLEVEL;

24

X



e " o TRIGGER® 0 ~ ‘m*t T oom * hm’ e ghoe™e™ g THct o mt*h *
BCH_~ e ” X"PS@®

Ca . fo (a“eh . g ) h . _mtee(""“pM’x dBmm a “ t h "~ L meﬁ”é"’:'e"" "‘* ™ t o h
c xt hh™ a etmh oeaxydn Tx I1.6-2a,0 e o m®m W “c ke c ” " TSaxBCH
o gmw

scmo"‘xhte“e*orhtmteé"p'd “h * - me ™ “a ™ hx*

Pa=Ru+Ast AcrtAx,

< %

PMZ T a h he *® en @ ffet™ e ~ 'm’”ct(o_rEdeBr”h,xt h e TG X

< - < < T < *

Ac o e ch ®dB’ h _emofo’e T 7T  fe, T,
A A —7 7 L im 1t e ke, T,
power (dB) P,

useful par
147 bi

-30 (Pidle)
1 I -
T0
| | T056/13 (542.8) | I I
10 g 10 10 a 10 time {us)
a) GSM

d/N

+4 ////

+2,41 I—I I—I

0 beom e | _

-2 1

6 4
**

20 | | / L

/7

20 (147 symbols)

() [<—— 7056/13 (542,8)s —>

*) L / /[ - —

‘ | ‘ T / / LI ‘ I I /
10 8 10 22 22 10 8 10 t (us)

*)EDGE



~ol62:h e GHMMEeEDE@E e~ "

« PR T}

h o C<ax(fh”‘(|:'h<_mtee"<cro<e*£n*e"" 'oh< oc*'mn”‘e]'g)e”“rjwqu
:0 B ¢ he B " The  _emgmo— toh~ ) )
~ o0 eoa*e""\e"‘ m,ex”‘m ”""_Ch<m’("’_*e*x”éom' X v N
a™ m a ™ e ™ 'a<h<e: me”"”'cp a “
“m X ;a”(‘h‘x(m'é""‘ED(GE* ed I hn(*emdwm(t*mie‘“”‘e("”\ * "mtco h otah ™~
0 —aé&o X 'i‘xemoh; t7 Th'e”"ci<o”'h'na,<;é>e 0me>oc(ce' h xt o;t R ‘_Tg -
_a,c ; : . _m:”‘b o ~ _”"|:'Sa_hac rr:i o '«“ o< _M(’Ex*_ot x”‘Te Q<_:EDGE ** '_‘e“’”"t"‘t(e -
m 7 1e6-2b.
uomtxc”‘_a(h(i”‘_< m’\(*('i'*Y
° se”"\‘ m"Ct(o_dwtohm"‘t'fnﬁ(e_’T‘rf“"(°e<‘"i'e;:‘
A FGf(e,eth e ™ ~ARECM, © " " . _ BEH "TCH ™ e} —
A SPANO Hz (zerespan)
A RBWE300kHz
A VBWE1IMHz
A  TRIGGER/IDEO
A TRACE:Slear/Writg
A SWEEP TIMEmMS
A REF LEVE20dBm
A AMP SCAlHog: 5db/diy
A MEASUREMENT MOSIOMA POWER
A MEASUREMENT TIMET /5. >
° ¢h<°emoem’“tq;*tm“e”"”""‘”“exa<ﬁ*n?c_g"'aﬁ_hx<a<e*nei*<h“’“
(MEASUREMENTTlME*_O am h 'aH h (ci o m t ”m“e_”}(*c ot h . * Hgsa*
xt h = 70" 4P0>s,
] h t e o aa h i~ X m c _th™ Teoa "‘oa(ex
Mot o re omeEm D acdn kST my"nme 7 95D m
m c t h* Te o a "o a e X

Lom txc® a h [ - m — 7 i Y

e se” 7 “ftohctohmrt ~ “e_“m‘“’\<m°(e< Toie
A FCGf(c_eth~h"e” ~ARECNL °©° . _BEH "TCH " 73
A SPAN300kHZz
A RBWE30kHz
A VBWE30kHZ
A TRIGGE®REE RUN
A  MEASUREMENT MOBEHANNEL POWER
A TRACBMax hold;
A CHANNEL WIDER70kHz

° ¢ h °encen‘rot';”tm”"<e“"‘”’exa h m-c ™ea™ &> -~ toh "~ m ¢

- . < ** | < * < —

26



27

e onnm "0 Tt “m

PR—

® a h i~ cmhco @ tmh “he™fi

X ¢c ™ a h i~ - m - 7 1
oao | x “ e “ t o h ™ m c

95 D9 cmom te* “Fe i Ta

A FGf(e, et h”h"e ™ ~ ARECMN, ©

A SPAN500KHZ

A RBWE10kHz

A VBWE1OKHz

A SWEERIME=Autqg

A  TRIGGEFEREE RUN;

A TRACEMax hold
" a h ¢ Ca h e o m c t

¢ h e "o mht te h~*Mme?d ~ e

o " h 0 ~ X X Cc e me ~

n - t o o e ™ m™ a*mh eme &mh %

e .60 o . oA

X ¢c ™ a h i~ - m — 7 i
oe™” m ®hog Tax th-= - h

) h . ®omf m "‘"pr“_;”"

o o mee"'oc"hx< - . 'Hah<<h°‘equdnleH

0 > als BN

ha& ™ £°® * h x

‘m“ct o ket™hh ™

<

m.l.

%

_ Be€H TTCH. " ) T

—. 63,

“h

~

—~ c h P
X e~ ~ m
7 -
a m -
P o
e o o} a
- . <
-~













































































































