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Frequency Reuse

Public Land Mobile Network

Mobile Station

Base Station Subsystem

Network Switching Subsystem

6 Operation and Support Subsystem

" Base Station Controller

8 Base Tranciver system

° Mobile Equipment

% subscriber Identity Module

' International Mobile Equipment Identity
2 International Mobile Subscriber Identity
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GSM Architecture Overview
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“ public Switching Telephony Network
' Mobile Switching Center

' Gate Mobile Switching Center

" Home Location Register

'8 Viisitor Location Register

¥ Equipment Identity Register
 Authentication Center
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NAME NO.Fregq Bandwith | Freg-space Range(downlink) Range(uplink)
GSM900 124 25 MHZ | 200 KHZ | 890-915 (MHZ) 935-960 (MHZ)
DCS1800 374 75 MHZ | 200 KHZ | 1710-1785 (MHZ) | 1805-1880 (MHZ)
PCS1900 299 60 MHZ | 200 KHZ | 1850-1910 (MHZ) | 1930-1990 (MHZ)
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el oo ooy Lai(1-2) Jgux o sthaie SLJUE (6,515

Location Updating
Operation Channel Used
Channel request RACH
Channel assignment AGCH
Request for location updating SDCCH
Authentication challenge and response SDCCH

Cipher mode request and acknowledgement | SDCCH
Contirmation and acknowledgement of update | SDCCH
(possibly assignment of TMSI)
Channel release SDCCH

Mobile Terminated Call

Operation Channel Used
Paging of mobile PCH
Mobile requests a channel RACH
Channel assigned AGCH
Mobile answers paging from network SDCCH
Authentication challenge and response SDCCH
Cipher mode request and acknowledgement | SDCCH
Set up message and confirmation by mobile SDCCH
Traftic channel assigned SDCCH
Traffic channel acknowledged FACCH
Alerting (phone rings) FACCH
Connect and acceptance (user answers) FACCH
Exchange of user data (speech) TCH

MTC 4 location Uodating s gakie WL (1-2) Jgux
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Electric field vector

Magnetic field vector
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mnical polarization Horizontal polarization
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Slant polanzation
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Ae=lel dn L Cosl plyy Sgs ol o5l S Jige a4l

Pr=Px Ae

_ Pr=(Pt/4md2) x (N2 / 41r)
Isofropic antenna =Pt x (A/ 4md)2

L=20log (4nd /1) dB
L=325+20logd+20logfdB

/ \

Effective area A,

ol 3588 a5 T g JeglS e p Vb 5o 2 50 D
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Lp(urban) = 69.55 + 26.16 log(f) - 13.82 log(hb) - a(hm)+ (44.9 - 6.55 log(hb)) log(d)

@| -
=
= .
=2
-
g .
Eﬁ ".."'“"--u_ _F'.ee snace hoss
E o --h""ﬂ-u.__ NE-H"'-—H___
L — T T ’
T— T T—
'H-___q__ '“--.q___\_ m— .
T T— Increasing base
T—__ | stafion antznna
| height
Log Distance (km)
r
Parameters:
—1f = carrier frequency (MHz) Fffective BS

= d = distance BS = MS (Km) Antenna height

—h,, = (effective) heigh of base
station antenna (m) ] . -

—h_ . = height of mobile antenna (m)

Ble =1, LesST Joe © (1-14) S
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Downlink e ,o 24QI93 4>54)1-6-2
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aig oS LSS 1) 1 aShgo a5 Sl oY 0usS solai ol 8l 0 o8 5 Loyl 6l o2 5T S 51 pealgsy S

005 S g oain ) pae ;S JUS IS 51 6 T ol (sl 0 S g caiin B i Yol 9 S3lulaz puSigs

G Antenna Gain
Iy L,
WS Antenna
L, Path Loss Gain G
Ly
Feader Loss Feeder
L
i,
Input to
muohile

Fllﬂs
Fiows = Pogs - Lo - Lo - L # Gan - Ly + Gy~ Ly

Downlink e jo olg azog 1 (1-15) S

2 penetration loss
2 power Budget
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Uplink yus ,o lg3 a>040: 1-6-3
e 50 L5 gt Sucly 45 315 00y (ly e Bl5 4200 L sLiel 5 3,3 90 0ig VU ae 50 s 4z 0s:
S Jll 5520 ol b1y S 1522 MS ey N
ool ol cél c (Uplink) oaig Vb yws o W
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(S9icon aBLol Zmsy2ld 050 5 025 lyims s 41 (S15)- 050

sl 0a ools Lis (1-16) S 50 000, Yb o 4o ylgs azog

Gag
Civersity Gain MS Antenna
Ly 4 {3
w Gain g
g
Feeder Loss L Feeder
i
Input 1o TS miciar i
Rx
Cutput from
mabie
P oats

Prras = Fous b * Cam-Lp* Ggs * G- Le- L

UPHNK oo 15 olss azog: : (1-16) IS
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gy SieS 3)llinl ogazme ;5 aige ST 40 o Shee el iSle rekae ¢ g3l Ay Soa
3l oo 0nd iy a8 851 (QOS)
Git bt 00 j5ise (sla el SIUT Gk Sl aS (GSEe o caz ol ) Jlosl L e 4S5 S
BT oo Gy 0als Lasine « (Performance Management) o Slas o 0
) s )l 095 plol aSts jo wub L (g3le aige a3 aSul sl Lol LYo
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e omgye bl b o gie Qi §

Sl gy Slaal: 2-2

CtsS Galil cpl el blge a5yl b 50 aSid CudS ggemme Gl @Sl o (il e Lol Baa
Bl o Gty sl Tl ool b
Jad o onwe ol a5 (Key Performance Indicator) KPI 5 JUl 5l eslainl b aSiil oML olulis 8
Col 00l fuadls o
s 8L Performance ¢l jls oS sl g5l o> 8
Slidu ) 4o WS jola a5 (3l ainge Sl s8N 5 Ly Sl oolatial b oad plulids oM oeas 8
gh (o0 45 (g
b oo i ya5 8 51 il oo 51 5L GT(QOS) gy CrieS b a5 oSt o Shoe 5l olivalel  §
315 dngs Yo Sy e Jilam b1, a5t (2ol ol 48 W eSS L ol aSes 5l 8

Sl agy J¥o: 23

b asleaizws o3 oL pae g 8h leasly glyls a5 oSl jo ouls Slolild bla mas O
Sdcch L, Tch Congestion L, Handover Fail L, Drop call l)ls a5 a5
3 laliwly Jomd Jold o an (g5le dige o )63l 5l oolaunl b g acies oYL Congestion

L, GSM
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Wz 6l g Lzl g3l ool sl g5l eolel T
S8, 5 )l sl ol sl aSes plenly 31 G
aSes Slhlas o el )l o saimin Ol sy Jleel O
§3bo dinge 981 24
Jlige a5l 5l (6095 Dbl T
(nrg ol ks ¢ gl I ¢ T 95 ¢ gl eyl ¢ uilS 2 25b) BTS gl b 2ils 8
O 50T g (gyzt 9035, 10 Jilam 050 o gl a3 KPLags 8
Dedicated, ldle we g0 ,0 aSl jo i gly0 8
(BSC,MSC,OMC) a5 yolic 5l o gl 5l olo Logfile  §
Sl sl A S B3l a
Jols Lo Logfile ulas aSs jolie 3l oas zl,5eul slo Log file ;JUT ca> 5,058 o5 ags 8§
S sla el )b addSe S 505 LTRX (29,5 olgs ¢« (Slaes dUump
)5 3575 bty s el 5 oSl dump ol 3BT ez JolS sl380 5 oIl 5o Sl
aiile (e Jo gz 4l (gl yiol by o gy soleg canlio sla S, 4551 8

Handover failure, Congestion, Drop call, Over shooting , Unbalance Traffic,H.W problem

Sl g YU coa S L (ol asials sl 5 oSl sleResource l aigs oolawl gl ol 8 Jlos! 8
S8l iVl 5 Lo (Lo o
(syntisizer Frequency Hopping , Cell load sharing
, C2 parameter for micro site , sdcch Dynamic Allocation,...),
ezge gl ploa b (S8l JUI a8l sl Half rate b 6,5 )1
)‘ ..\...t)L..C O).:f & )‘)5 ookl Sy90 6)L..u Al 9 f‘).b 6‘)4 as ‘S{LDTOOIS
5 L& Jod g caaS a5l aSll sy 90,5 jeiige g Drive Test 1, TEMS Investigation U
J=las g C

KPI(key Performance Indicator) 4.4 sl Optima U

adgl ibg g iS22 b slyAsset O
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GSM il g1y 51 50 zge (i p ljee 625 o3lail g1, Site master U

e e b asls

QOS gy oS E

Cll Jolos a4 ol )5 zao cos E
SQI (sample Quality Indicator)
Call Setup Success Rate
Drop Call_Rate
HO_ Failure
Ho_success
SDCCH_Congestion
TCH_Congestion
Sdcch Access Rate
TCH_Assign_Failure

TCH_RF_Loss

m m m m m m m m mM Mm M

TCH Traffic

|, a5 lonl, Comdg 5 wigdis draline Coul ol wamiy b 45 45 oo Jse,8 5 ool b 53 sleasls asn
$55Sn e kS Sl L
fodd ad (5l lre elul 2 sllas (20 g e S

Call Setup Successful Rate (CSSR) >90% n

Drop Call Rate (DCR)<3 % n

HandOver Successful Rate (HSR) > 90% n

TCH Congestion <5% n

SDCCH Congestion < 0.5% n
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B e
1§ Jls 02l ol
20 s
-
o
-
u -

Sl a5 9 ,Shos Co e a9, Oleld 1 (2-1) JSCo

Gl A (o b 5 01,80 (2-2) U
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Dgdin 0010 edgh Juakly am Jead )0 i ,lzsls g s b
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Dedicated 9 Idle de 4O
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fonz blge 4l jo 2l )l 3-1
Al yolie jo 64058 Covw Slesrdsw &9 L Database setting & gas Sy blge aSils slo il )by

gl (oo (G Awd y ) (SledIS

0)

(Identifier Parameter) awlis sl ol )l

0)

(Functional Parameter) _albs 5 55 Slos slo il )l

0)

(Timer Parameter) s ,b slo il b

0)

(Counter Parameter) oui,lois sbo 2ol )by

0)

(Threshold Parameter) atu sls sl b

0)

(Measurement Parameter) s ,.5 o3l slo ol )b

(Identifier Parameter) awlis sl zol)l 2 3-1-1
g e HIS6 Al j0 (60,Sles 4l b ol paie S olulid gl anlils sla ol
LAC® b
39500 )5 Qe 4ol (pluled (sl el ol
CI* el
B9 s Cale )9S Sy by 4l olulid gl el ol
(Functional Parameter) &g o 50,Kles slo 2l Ly 3-1-2
99 Bocas 5 05t 485 I, aSd polic 950 )0 (gols iillig (30,5 Jlab i b Jlab sl 69 ,Shee (sla sl
,ls aadsy
(On, Enable,Y ,Yes L) ssiwwe Jd Function
( Off , Disable ,N,No L) sgiws Jié & Function
(Timer Parameter) (o35 slo 2l © 3-1-3
Sy o g Wg o IS0 wl oad By a5 J5 51 45T atuine 5 o5 Ll lp oS Gl 090 5y J S (sln b el

iyl el

% | ocation Area Code
% Cell Identity
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Sgia Jlad yuf g Sguiore pulal oo 4 sl 1 (Off / Resest )
00 e yauls (glpm aS (g laie iSTas U g 0gdae Jled Slas ) G ol w5, L b0 (Counting)
DS o a8lol 4y £g 0 el
asaz ooz, SO L g il (5,ledl g du jue 00l et i 3 lade SO 4y 51 (EXpired)
Dgdn ;55 )5 05l
(Counter Parameter) oui,lois slo il L 1 3-1-4
Sas bl g ol asls 1) Cndy dw Ll 51 A0S 12 a5 0l e 45 o b poys 4 o le (sl el b
Do 8Ll 00 les oyl a5 090
(Threshold Parameter) atu! sls sl b @ 3-1-5
&5 9 d5—e 355 olas ) S bl a5l 23Sl a5 dgdie iy YL L Gl 0 S5 5o el g9
kil pj Oyge 90 4 sy wiliw] la il
Wgdas (b 138 oy e gl ol
Wgdas 0o cols Glles Lulyl S 50 j5lnl alews | s
(Measurement Parameter) .5 o3lul glo 2l )b 0 3-1-6
S 0,53 |y LT Lawgie b oo (6 o5 o3l py0lie 4 artes ol el b
L) JiSKm 508 mhaw (65 o3l Jle (sl
GSM oSl bl (sle ol \L 2 3-2
5 Plos g A polie 31 S 12 0,8 asin oLl S (6,8 5 (6 GSM s 1o ba alids 31 (golij olows
99y )15 S yiiee
S5 Sy a5 polie ooy J5S sl alm el Glyias b anlid el 5l golass
S e dwlid gla ol )Ly 0 3-2-1
(IMSI) Ll e Jilise S i anliss: 3-2-1-1
(MS) oS 2o 555 SIM 5 3 by ameis IMST sty Sy ¢ S5-n sy oS 531l b o e o5y 355

Sy 4SS o WS e s IMED Ly 2555 Sy 5 s IMSH L SIM by o5yt Sy sl 005 6,05

g
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(TMSI) o8se Jilige o5 jiee anliss: 3-2-1-2

4o 3950 Cgp Crtd o l.0gd e 00ld plaisl MSCIVLR dliwgs a5 ol SBge olulid o lod S
RF olso il 69, IMSI iz 5l Clis! g cocl JJoy TMSIg 05 o 00l olais! IMSI gl oS i
e le oS sgiiw ools plais! S pie 4 IMSI sl & 50 93 )0 § 95t 0,53 VLR ;0 TMSI o4, o0 IS
(Sgine (o9, bge).d e & 90 IMSI Attach S, 234§
Dgdos 6,550 LAC axb o ls LAC G axl jlas 235 8§
ol el asb e (gl badd c LAC s o0l olo TMSI
b oo arass odl e, S5 0 hadd g cunl LST4 Ll TMSI

(MSIDN ) MS Lol (s o les 1 3-2-1-3

00 JoSid Caand 50 3l o5leds 1l g 09 5m0 JIG (6505 0 Lo Sz 5wl o MS L)l o o,le - MSISDN
o

(98 olnlsly) CC a8 a5 -

(9121335899 )|l o) S i o JulS o leis -

Ol jupodd awlils gla ol by 1 3-2-2

(IMEI)  aJl oy Jsbige @ljugans anlits 1 3-2-2-1
S olKiws alatls 3 IMEL . 39,0 I a5ed ;5 o0l olulid 5 aseive Jlge olStws asseis jlaies IMEI
Wl 00 iy 5 EIR o e s j0 o] 55 5 sl 00 00l 1,8
ol o0 S5 ol sleedsn 5l oS 5 S Jlawws o8, 15 5| IME
TAC culs oS 43,6 §
Sl 00 ol 1 55 595 a5 Glils 15 oS 13,2 §
Jlyw sae 03,6 8
0 23 o8, s 8
aallSe il e alid (slazal by : 3-2-3
LACY il @ 3-2-3-1

ol oo ol Sl S 5l aml sl 5 by arass 65535 10 sue 5l wlsie 5 il LST 555l ly oyl

2" | ocation Area Code
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LA )by 1 3-2-3-2
LAI=MCC-MNC-LAC
ool bilige (5,955 a5 ouias Lis g b, 4w oS 5l MCC? 8
L5l aisee e 450 oS MNC® §
Sgie sy BCCH ity JyuS JUIS g9, b BTS aliwgs plate sk LAI
SIMSRN Jsbge o5 j2tie by yume 0 Lot jial ) 1 3-2-3-3
g yee G MS S5 4y o0t Culas SladlSe b yens 51 MSRN
s 53 by ginnolo ¢ 0o, 8 T oagame ;5 45 sls MSdes 4y VLR aliwgs a5 el 850 o ey MSRN
S Sl 00 yimy; 45 IMS L VLR alewgy MS S, a4 Lidge MSRN (HLR (3,b5I GMSC G ,b 5l a5

MSRN=CC & NDC & SN

S e Jokes sl 2l )b 2 3-2-4
Jsbo anslits el )y 1 3-2-4-1
CISZ §
Syl JLELA jo Jolw
CGI® §
Wil ClI g LAL 1 oS 5
BSIC* §
5 BB g pled ¢ leod o BTS [y b sdage o5l MS (S &y a5 el o S5, 05 S, BSIC

SSes Joud e 64 5 uily o 2 6 o5 S BSIC

%8 | ocation Area Identity

% Mobile Country Code

% Mobile Network Code

% | ocation Area Identity

%2 Cell Identity

% Cell Global Identity

% Base Station Identity Code
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BSIC=NCC & BCC
Jebuw JUIS Lzl slo 2l )by - 3-2-5

wilae AGCH™ s PCH® slgslis 51 oS 5 CCCH LS « DOoWNIinK s )

BOCCH BDCCH D - "-T'H‘ *'Ef ’?H'-"
g - S ' = o

* A non-combined multiframe has 9 CCCH blocks on timeslot 0:

H = 1-.-':Z CCCH E CCCH  CCCH

* A complete paging or access grant message takes four bursts (timeslots), i.e. one
~mH kel

BCH Juls _zl,T: (3-1) s

Idle Mode o MS o Soc: 3-3

ALl 1, 3Y (sl o3l 5 0SS oS o n Jsbu (o 3L 305 sl e Idle Mode Jsb 4o
S 18 Ao S Blige 45 e (5515 e 00
e e awo plosl wlgie ldle s s ilge S a8 bl
BCCH (55, oledlbl 45,5 ,52ige
550 JUSis 205 il o Ly 5 K00 Jobe iy 40 4 b o5 b agar Jskoo b Jakes ]
Cell Selection /Reselection - 48
Location Updating S ,ks 5l 0,5 55,
(Paging) ssice Jlo )l DOWNIINK yo ;o BTS (g9 5l a5 slpolin a5 ol 565
BCCH wledb| :3-3-1
Dl ggo50 90 4 Lo e Lo Jelis BCCH (g9 (slosliy
Jokes 0,bgs Slsall bl
Jsko (o jiwd

iSeo giige UPlink g DOWNIINK e o 1) coaS 5 0,08 sla o Cell Selection ,o Libse

*®paging Chanel
% Access Grant Chanel
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Lo Jsbo s @ @it 3195 saski5 )5 o Jshos (s o (o Jladie L Cell Reselection s s

BCCH Svstem Messages

Message Messages Purpose
Type
1 Cell Allocation List of frequencies used in the cell
2 BCCH Allocation (BA) list | Frequencies of neighbouring cells
RACH Control Number of re-transmissions
allowed
Spread of re-transmissions
Access classes *
Cell barring / access
3 Control Channel IMSI attach/ detach permitted
Description CCCH configuration
Cell Options Is DTX in use
Power control indicator set/not set
Radio link timeout
RACH Control As message type 2
4 Location Area Identity MCC, MINC, LAC
Cell Selection Parameters MS TXPWR _MAX CCH
RXLEV_ACCESS_MIN
(see notes on selection/reselection
below)
Cell Re-selection Hysteresis value
Parameters

BCCH slealiy gy (3-1) Jpor
Cell Selection /Reselection Jslw olxsl3-3-2
Cell Selection 4,531
Ol 4 b el cslio Jobow Sy il (6l (o095 5 0l (09, hlige 45 950 plnil 235 Cell Selection
(0,25 Gt Ol g 08 oalats (T L 1y 955 (uilS 19) wis camp
E-GSM wly LuilS 5 174 5 P-GSM wily uilS 3 124) GSM (cleudlS 13 o MS 5o (g, Jslige 45 oz,
iSao Sl JiKns Js) k531 1, ( DCS 1800 wily Luils 13 374
b o )lo 625 Lo LTDMA (0,8 o 50 oyl aiSiee HI05T ceslin )15 Sy (65, 1, FCCH ey G
s alxl ai by a1 5 Sgdire s Kt ¢ wylos Ceway SCH LISl a5 BSIC 5 TDMA

BCCH (s, 5l a5 oledbl il

99,9 sl Sle>1,8 sl Paging CCCH YL a4y pols (oS

wleos Jsbo BCCH sla oI5 (55,5 55350

s iSee Sl |y 0ilos BCCH (gl IS aiee a8 BA List wils 3 o ilige ol asls BA List 31

29

www. Par sBook. Or g



www. Par sBook. O g

CL

WS CaMP T a5 bl JUKw @508 Lk 511 Jobe o200 CL el 5l oslitul b b
* For a particular cell (n):
C1{n) = [ RXLEV(n) - RXLEV_ACCESS _MIN - max({0, (MS_TXPWR_MAX CCH-P))]

where:
RXLEV{n) = average received BCCH power level from celln
RXLEV_ACCESS_MIN = minimum received powser level needed by the mobile to access the system

MS_TXPWRE_MAX_CCH = maximum fransmit power mobile is allowed 0 use to access system
P = maximum pozzible tranzmit power of the mobile

max (0, x) = gither » or 0 whichever iz the greater
alie Cews 25 J90 8 SICL Jgo 2 dlslas pgo Ceond 5l 3,5 Jlaid 0 b

C1(n) = [ RXLEV(n) - RXLEV_ACCESS_MIN]

ibo )5 5o (sl S e wiged 5 s ) agie (RXLEX()) (o385 JUsfoms ol

Gl ool 535,80 CL apslne sl Jlio
RXLEV ACCESS MIN = -90 dBm
MS_TXPWR_MAX_CCH = 37 dBm
F =33 dBm - Class 4 GSM 900 mobile
w RXLEV (n) = -85 dBm
Cl=-85-(-90) - max(0, 37 -33) =5 -max (0,4) =5-4=+1

. Cell Reselection 4,6l

st plol Cell Reselection 5 LYs 51 (S cdey ol plxil Cell Reselection asG,! 51 asy
OIS e <l sk ol 45 amae Hlis e 2l Laylys 0 CL el )l
Al aLsls 09z DOWNIINK e ;o SILK s Uns
35 Sgdume 088 w3l gl
Ol 5L Jsbs S (558 Sl Gialy sl Ygomo o5 il CL el 51 55,5 C2 el oo
e solitul il )l

iSae il | aga Jske 5 C2 2l 9 CL el iy (gl dlio L MS
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C2 = C1 + OFFSET - (TEMPORARY_OFFSET x H(PENALTY_TIME -T)

Cell reselection Offset
Sgders 43lol CL jlade dyg S Gl s b cudte jlade wilgiw 2l )by oyl
Sl 5508 s 139 REO LS55 s 55 01 20l
Penalty Time
03—y oolo uol_.a.._‘>| uLo) l_a ML: MJJ).AJL, u.a‘ ..\..i..o u.m...l AJM u.m...l L)‘?'“"" |) 653 6Lb).')l5 MS 6‘35
Sgdne Lalil T s (o 5l amy g 0iSGe B 5led 4 89,0

31,38 Cell reselection Lul,s asl 95> 5l o MS a5 el Jbe; T 9 X= penalty Time-T

1 when T < = penaltyTime

H(Xx) =
O when T > penaltyTime
C1+REO-TEO when T < = penaltyTime
c2 =
C1+REO when T > penaltyTime
31
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Idle Mode Operation
Cell Re-selection with C2, continues

C2 when penaltyTime = 640
C2 when penaltyTime < 640
dB

A

Cc2

I Cell Reselect Offset
Temporary Offset c1

Cc2

> time
Penalty Time

Cell Reselection q,,51: (3-2) J

Idle Mode Operation
Cell Re-selection with C2, continues

cell attractiveness
A )
microcell

macrocell

» time

fast moving mobile

Jokw 9,5 ol ,o Cell Reselection o, ,6310 (3-3) S

32

www. Par sBook. Or g



www. Par sBook. O g

(Location Management ) Cosdge Cu powe3-3-3
4o PLMN a>b 51 bge lp)lS (olula g 95 plonl GSM aSlis aligs 45 ol g3 SlSe g o
WS (oo Jlis wSe g LA 4l
Condgn o pde plo,9381:3-3-3-1
ol 45 Wl 1y Jsko glas ;0 MS ad (S0 48 3,1 5L5 a5t MS &y 4wl pemmo (ol pne 51 yliobsl shatos
s oy iy Gy des 3l (S alomsgy Jos
D See D)y oS (sl i 8 59, Camdae Slu sy
iy L1y oy Comdge Slodlbl ()] 4 sgiie buls @glite Jobo amli o S50 ;o MS 5 oS ooy 0
So Jsbw ol el plol gl a5 ol cpl (g ol Co e 0w Jloyl 4L 4y Location Update
5351y ot )l S LOCALION UPdate sszg ol bennss > 551,841 5L 535,5 4allSs o (sly MS
AiSee o] a5 K JiE e clo LIS
b Jsko ann Jls>1,3
3590 Jobw ololid gl aSl o b Joko don 05l (20 s MS (S ) (6955 4adlSe G a5 (Lo 50
sl JU 65, 1) smoto ) S o Joho dan Sls31)8 5429 ) L caws Location Update « s5Ls
sl o 438,55 8 JsSE (sl o5 (o155 JBIS 8 A (i e
) a1 09— Louls ol sads (o s Sle31,8 a3 51 a8 a0z 4l G 4 MS G a5 s 0
3 69t s 4>l 3gdie (80 pae MS S5 4y (6895 4llSe S 4 (o0 5. 0iSe oST dyax 4L
S Sl sl JUIS (55, 5k 5 Sl (ol gy ol e igihan 5S35 08 Fee S Sy l8 L
GSM coadge >lg:3-3-3-2
o Le Jslw dang 5K all wiilis Jobo (3l 5l (onS 5 a5 GSM oS 5ILA% mlans s MS Jls51 3

sl asls,f 8 sy PLMN S 503 MSC S5 508 v b LA

" paging
% Location Area
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Location Update sla clys,0:3-3-4
Oeg Cuadye 4l s E
Soogs 3 ey LOcation Update E

IMSI Attach E

o o 5o Johwpis B

LAC .5 59, TMSI Slu)55, E
el &y 0 dld 51 S5 e Location Update

(ol ous ool (yLas (3-4) JSi,9) LA o5 g9, E

(ol o oals olkes (3-5) Js,0) Soogp Sluyien E

3 5See & yg0 IMSIALEACh 5 sgie (p9, MS a5 23y E
i x5 T3212 pal )l lawgs a5 Glojy (35 5l am (Jgoud welsss plonil (e (Gl jg 0 255 &8 > MS S 5
Sgiiae pll Slegil & jpa 0K (Slo )y Sgiene
S g 5o Sy 6lm 45 Ly 95 pe Ll 0 MS S5 (9w 51, sl Update sl s g0 VLR 51
i g Sl el Uy el 03,5 S 3 1, aSies o] a5 S e 558 o] eSS 2l o el oii Gy a3 Sislags]
ASe yole |, IMSI Detach
Dgdue Jluyl 5o ,00 VLR o Location Update wledbl s .50 & 90 IMSI Attach S a5 o) o
63 w3l L3 VLR oles osgamme,s 31 358 AttaCh aSedh a4 o,lgs 5 ik oas Detach asis I MS S 5
SHLR 5550 oyly09 05t Update o,lgs ail (guyax VLR oog00w 0 51 Jg 058 Update o Lgs a5 s las
A aslys ol5T L 50 MS L Lo e ayaz LAI
B S 0s513-3-5
9y )5 4dle o (2l e yolaies MS S (ad sl (S0 et (sl 45 Cunl (o068 Sl 5
Sle3ls e ply l5i1:3-3-5-1
e )le a5 conl ool cay w5 ‘511551)5 pbw £95 4w

D4 23 Loy TMSIL IMSI 6,5 6L Jbge 90 4 il wilgiel 1 gg
D5 23 oy TMSI alwsgs ;505 Bgd 5 IMSI aliwgs (o bilge dus a5 3510 wlgiet 2 g3

5 o o3 TMSI 6,5 IS L Lais Llise ez 4 ,iSTos wlgis 3 55

% paging Algorithm
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TMSI IMSI oS ol ol bl 5,8 Sl 1 b MS 51 slie slass (s oS5 pliny g5 <5, aSl Lt
)l Falite sledob
c el Sl Jalis 45 ol 18 51 oS 5 IMS

Jlossd 556 3= (MCC) filge (5,545 a5 8

Jloos 550 2= (MNC) blga 4ot oS §

Jlorss 550 10 — (MSIN) liso o e oluliss o,los

Location Areas

O Glwyi90 1 (3-4) S

* Within same MSC:

Location Update Raqueat
i
e

Acknowladgemsnt

New Location Area
atored In VLR

* Change of MSC:

Cancal old VLR Location
I Acknowledgament

Mew VLR Raquest
I Acknowladgement

Seilogil & ygay o sl y35,0 0 (3-5) U
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(Paging & DRX) diwgu & &8l ,0 5 JSlg>],83-3-5-2

g0 oslatwl (DRX) diwga ;e <8l 0 (S5 5l ol (o0 o955 65U olgs 0053 sl

3,1 5L MS Laib ol 5wl (oo parass (G133 09,5) ools CCCH - Jls318 3L S, 4 MS 5,50 0l 50
0575 A8 s 7S JUIS 8 e ;5 CCCH (sla 530 aan bz 5 30 55, S35 sl pliy sl oS
a)) Lo oo o olass 511, blbse sielly nlosine i 25 BS_PA_MFRMS jzal)ly 0 ouds (>l Jly51 8
S 5T 0 1S5 a8 LSy 13,3 09,5 51 am (il Lolais SO b L 5 wlgtes a5 bn SO

Sl P (65,15 e sl il Glwlxs :3-3-6

Bgiae Jlo, UPliNK cga 4o Sls13 Cly> ;0 MS (9w | CCCH JULS 55, AGCH

S 9 cNone-Combine el jo o ,-8 Sdlo SO j0 ¢ coul ool ools Lii (3-1) USG 0 a5 (5 shilen
S sy (g ol pLaisl AGCH Uy Jles1,3 JUIS 4 s SO ol 51 plaS o wilgie a5 s 1s,1,5 CCCH
ol yiy CCCH (sls SO ;0 AGCH slaws sl (Paging) ile>1 3

o Slo8 couss Slg 31,3 5,00 LA 15 dshe aen  sgine plul LA S aml by 55 Jlesl3 a5 bl
Jlige a5 Jolw 10 s AGCH Joe € &5 b 5yls )13 Joko &3] 10 00l Sle35 hlge a5 0gd aseie b wigs
shanl Sls213 SleS slass a5 el g9.090 (nl sl (S S med 9 9900 JLo)l hlige (s 51000 )18
il i AGCH S

(Paging) Jls31,8 cud b aulze :3-3-6-1

maobiles | second

Paging Capacity = D};E

(4 a41) Sloz,s ol o 10 00 Slyl,5 blge slaws = X
o1 e 2 3 S 31 ol sl = Y
(235 ms) a5l 0.235 il JuS JUS ao,d b 2 080 5 ylo)y S
28l Sl 8 el £95 4 dinly X
AGCH lo O slaxs 3 (9L 3 ¢ CCCH slaws) a8 e ;0 CCCH JUIS ol a0 aly Y
L ABL (0 00 o))
(PCH) Jlgz1,8 JUIS 5L50,90 olauslg o jlail dslxs :3-3-6-2
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PCH Requirement = Calls s MTxPFxM
PMF x 3600 x 4.25

Sy Slels o (LA) iabge 4ol gl oy iy Loy 4e)lSs olotas = Calls
Ssis pite bli ) 4 a5 Lol 5| tawd = MT

ok 52 53 33 9,50 Sl 2 olaws = S22 oo = PR

oliebl asl>= M

el o o Sls31b slaws = Gl ol o5 = PMF

(1/0.235) = 4.25 agls o ,o J,uS JUIS glo oy, e slows

AGCH LIS jLss 50 olasls o5l dals3-3-6-3

5L 5,50 AGCH S oluss ol L6030 Sy eels Jsbo 10 AGCH plyy aleassy 45 oils codlad 30,5 il |
el o sy 5 8

(Calls + LU+ 3SMS +1A+1D +55) xM

AGCH required =
3600x2x 425

S olels jo (LA) ardge 4>l &lpons PRSI VRN [L Y slaxs = Calls

Location Update = LU

IMSI Attach = IA

IMSI Detach = ID
Supplementary Services = SS

S Jom 6,58 arass pling 2 Wiyt AGCH (530 aS ol ol bl 2 253
(Paging) Jlg>l 8 gauds sl ol ), :3-3-7
BSS 5l i MSC ay Lush s 515 sl yioly (ooizmony 955 (oo S35 MSC aliws; (Paging) (Jys,9
Dgige Lol e
(MSC jal)l) slezl,8 1S5 oo o5 il )1:3-3-7-1

(350 ;) PAGREPILA s, 8

oadsai, S5 LA Sy o Jlg313=0 8
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gdsa) S5 IMSI L TMSI LLA Sy j0 Jlgsl3=1 8
ogdsa) S5 IMSI L L LA 5, o Js3lp=2 8
Sgiian) S5 (IS ok Sle>16 =3 §
Bl 20l atege el
(150 m,): PAGREPGLOB s, 8
S iS5 gagee Sp1,5=0 §
gdsa ) S5 IMSI | b _ogee Sls31,5=1 8
il O ply ane el
(361 ;&) PAGNUMBERLA ;) S
iSn i Syin Jali |, S5 g ol S 55 45 15 ol S g sSLe bl

ilee 1l arsge yel )l

A Ay (o pwsd sl 2l by g s 49Kl 2 3-8

A &y wmaws g5 1 3-8-1

6'.&_“4[5)5 Ao UQ)S u3)l_>3 US_...J‘ aQ &5)....4 u] ¢ OW U’“ﬁ) GSM di.m wy 0394z 4O MS uS.t $53
( GSM900 wibs ,o (wils' 3 124).055 GSM (5,5 wibs o

S JUIS (855 oS 55 a8 Ly gy 35S (6525 030 atolg J5) 51555 1, LgedlS 3 el i 508 ]
o..\.u_..u)ﬁ BTS l_t ‘) O5_> u.....vls)ﬁ 6)L..u 05)5....» ULA) u.“ 399 ..\..Su.o U’“"; GAMlSJB G.Jua.t Sy uS.t L BCCH
S 295 w8 (53l (53, Dbl (61 SCH a4y MS s a0 pll

il oo Slbl sledolusl (Koo slewslS 139 LAI claseins ¢ (280 j0 UK &)08 ponins « lcer slo ol
Lol O Slayion 5 05es joiudse (5395 4ol Sloz18 Sleiulsm o sl |, PCH Jls21 2 JUS e MS s
w2 LOcation Update play

Sgiders gu pld ) )0 paibue jelay ¢ 0gd plowl Sl a0 a5 Lol sl Jled

IMSI Attach :: 3-8-2
el 00 00l Lt (3-6)  JS,0 IMSI Attach ;65|
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§y —

IMSI Attach 2,551 (3-6) S

IMSI Detach : 3-8-3
ol o0 o0l Lis (3-7)  JSis,o IMSI Detach o oS!

4

IMSI Detach 551 (3-7) S

Location Update : 3-8-4
ol oals ooly Lz (3-8)  JSli,o Location Update 63!
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Location Update ,s51: (3-8) Js

Cell Measurement And Handover : 3-8-5

ol oa ooy 1Lis (3-9)  JSi 0 Cell Measurement And Handover 55!

i/iLﬁ

Cell Measurement And Handover . 6310 (3-9) U
Al Ay g yiawd gl ol )l 1 3-8-6

o sl ool zmedgi ()] le el g (i po a8 ails L 9y50 25 9,150 A 4y (a6l

el L3050 AL Ay oy (5l (JLZew asels) RXLEV JSlo>

Jokor (J75 JU S5 @ (oo s (sl 5lome )08 Jof oo SLe
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¢ el ol Sgdunn ‘5...4)....»& 6|).| Jﬁl...u LJ

ol 35290 aSD 4y (LS| e ST (g s (sl pois

s J ST NS

OM)MW.uﬁ.AC\JC\S‘SA»IWQ Slows W’“;LA

s o Sl )d G Sl S

Bk a5 plonl jlid cod &g G Sl ol e Sl 1 S cld pae Sl g
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Power Classes of Mobiles

GSM 900
Class Maximum Power Minimum Power | Power levels
1 Deleted from specifications
2 39 dBm (8W) 5 dBm (3.2 mW) 18
3 37 dBm (5W) 5 dBm (3.2 mW) 17
4 33 dBm (2W) 5 dBm (3.2 mW) 15
5 29 dBm (0.8W) 5 dBm (3.2 mW) 13
DCS 1800
Class Maximum Power Minimum Power Power levels
1 30 dBm (1W) 0 dBm (1 mW) 16
2 24 dBm (0.25W) 0 dBm (1 mW) 13
3 36 dBm (4W) 0 dBm (1 mW) 19

Base Station Power Classes

GSM 900
Class Maximum Power
W dBm
1 320 55
2 160 52
3 80 49
4 40 16
5 20 43
6 10 40
7 5 37
8 25 34
M1 250 mW 24 .
M2 | 80mW [ 10 } ieroeen
M3 30 mW 14

BTS 3 MS !, 1800 5900 clawil ;o lsi (oS : (3-6) Joor

Oy JrsS sla % 50 3-12-4-2
alwgy aS Lo aibizul L 1) o0 aloxl S o5l 5 o e sl BSS (SACCH 6 b
g A (g 2D plsl Gla 5 o3l 5l o o (Sl 2 89,

LS Al Sgine iy el Loyl il
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steps of 2 or 4 dB

steps of 2, 4 or 6 dB i-

Mobile may only make
one change in 60 ms

oy JAsS sla S50 (3-15) Jss
Sgdon plal 1 Slaslie wluly Sllas 5 o5 (55l 5 ailiw] duslis
(XX=DL® or UL®) a5 L_RXLEV_XX_P LRXLEV_XX awlic V
5 PL lo pal )l aliwgy amolio 0l 8 g 09iue Jlosl 0ol (5505 Jawsgio RXLEV pi0lie gl o 5551 0
Sgdae x5 &g N1
ol L_RXLEV_XX_P 3 ;oS N1 (sl lawgio 5l 5 PL (gl Lasgie 8l olaws 51 §
(N1=20 4 P1=10 Jtws,sha) wuly oo Lal33l XX_TXPWR
8
(XX=DL or UL) a5 U_RXLEV_XX_P LRXLEV_XX dawslic V
5 P2 slo yal )l aliwgy amslio 0 )8 g 09ine Jlosl 0ol (5505 Jawsgio RXLEV piolie (gl o 5551
Dgdae x5 &g N2
ol U_RXLEV_XX_P 5l iy N2 ol Lawgio 5 5 P2 (gl Lawgie slass 8l 51§

(N2=20 5 P2=19 Jlis,sha) ol o [2alS XX_TXPWR

(XX=DL or UL) 45 L_RXQUAL _XX_P L RXUAL XX awslic Vv
5 P3 sla el aliwg auglio anl)? g 05t Jlocload (25 Lawgio RXQUAL 3lie (sl oz )o5d!
Ddee x5 ) O)gar N3

il L_RXQUAL_XX_P 3 ;o5 N3 slo basgio 1 5 P3 (gla Lamgie olass Jilas 51 §

(N3=7 §P3=5 Jlissha) wuly oo Lsial3l XX_TXPWR

“8 Downlink
9 Uplink

54

www. Par sBook. Or g



www. Par sBook. O g

(XX=DL or UL) 45 U_RXQUAL_XX_P LRXQUAL XX awlic Vv
5 P4 oL el al gy dsliie 0l 3 g 3gie Jlosl onds (6 5 Lawgio RXQUAL jiolie sl w55 o)
Sgds iy 5 5 O g N4

a3l U_RXQUAL_XX_P 5l iy N4 ls Lagio 5|5 P4 ol lawgie sloss J8lo> 51§

(N4=18 5 P4=15 L sha) ol o L2alS XX_TXPWR

RXQUAL T
7

Power increase
(bad quality)

L_RXQUAL_XX_P

U_RXXQUAL_XX_P

L J

° T 63 RXLEV

L_RXLEV_XX_P U_RXLEV_XX_P

Sy Olys JS K gakan 1 (3-16) Jso

55

www. Par sBook. Or g



www. Par sBook. O g

by o3 J,mS sla ymal by 3-12-4-3

Power Control Parameters

RXLEV thresholds:

'y
Power decrease triggered
Uplink Threshold values for RXLEV
e IU_RXLEV_UL_P may he set as numbers from 0
to 63 corresponding to bands of
/ power levels in the range:
—1_RXLEV_UL_P —110 dBm to —48 dBm
Power increase triggered

Downlink
m 'y

Power decrease triggered
=1/ RXILEV_DL_P
=] RXILEV_DL_P

Power increase triggered

RXQUAL thresholds:
A

~ Power decrease triggered
Uplink
e U_RXQUAL _UL_P

\ Threshold values for RXQUAL
/ may be set as numbers from 0

e I. RXQUAL UL _P to 7 corresponding ta bands of
- - BER in the range:

) . 0.2% to 12.8%
Power increase triggered

Downlink

m 'y

Power decrease triggered
e UU_RXQUAL _DIL_P

1 RXQUAL DI _P

Power increase triggered
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e ol MSC | oy 31,5 (slaalsy &2 Ltpe TMSI L IMSI 53,5 50U L alogs o

5l e e DRX (5,5 )15 g

Blse 5B ae 28 v
0 Location Area

MS olgs 0,5 oS L Jolo pals v
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PCH JU 55, 152172 slasbion 4 (Sed9= 5 ysk 9 03See Jols 1d1€ s )3 (o5 Slealiy Jibge Vv

Paging group example: A mobile need only listen for PCH once every 2 multiframes

H N ccoa E CCCH  COCH H CCCH  CGCH E CCCH  COCH
e s L )

DRX b diwgey jeé il o | (3-19) IS
Ol 5SS gols sle el )y 1 3-15
S s Ol S5 sl 3151
MS_TXPWR_MAX_CCCH v
JUB S an (85 1, MS o (5 meniSLe el cnl it jie (J35 GLJUE (55, 15 o SLe hilise
WSy paie Al (s Jobe (1S
315 0 = &,
MS_TXPWR_MAX v/
WSre iy o5 share Joho S 50 [ MS e Gl e STLe yielly ol ie 1) o5 on3SLe g
315 0 = &,
RXLEV_ACCESS MIN v
WS g a3 4SS Ay gy Sl [, MS (8L 5o ) lade JBlas il ()l
631 0 =
DTX USED v
7ot Gl oo JUed oaims (La 1 sae oS daase (LiS |y dtigey o Jlul 18 6558 oy gl
Sl
01 =,
Seliss o S sla il 3152

MS_PWR_CTRL v
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Sl Olgs JS 09— Jlad ossaailis 1 sae . amase olid 1y MS (g9, ol 508 6,55 )10 Camdy jalily ()l
il e MS
01 =%,
BTS_TXPWR_MAX/MIN v/
S Ly p1 moinn g o2 S le o 50 [ BTS lawgs gy J,8 el )b g0 0yl
316 0 = ,
RXLEV_FULL/SUB_SERVING CELL_UL/DL v
( Downlink L Uplink yws (53, shiws Jobo ;3 SUB L FULL o ;5 53,0 o))
DTX L) SUB we g ( DTX (y50) FULL ey JLSins slo Jof 6l |, bawgio RXLEV olie o el )by
bwg 6,5 o5lasl) DOWNIINK e (55, 9 (S5 plosl BTS lawgs (5,5 o3lail ) UplinK pewe (59, (
..\..Su.o o).._‘>é (OW ‘Bl.?u‘ MS
(a3l Jsbos 0dpms, JUSiws Js)) RXLEV_NCELL_(1-6) W
S 053 055 0 ) wilees la Joko oo, JUSKw ol jlaie 0p e 6 51 (SO )l o]
631 0 = ,
RXQUAL_FULL/SUB_SERVING _CELL UL/DL W
( Downlink L UplinK yews (53, shiwe Jobo ;3 SUB L FULL oo ;5 53l 0 cuisS)
760 = &,
(olys 2ol o o5 L) POW_RED_STEP_SIZE v
2,46 =g,
((olys Lil33l slo 8 3Le) POW_INC_STEP_SIZE v
2,46 =g,
DRX S sla ol b 1 3-15-3
DRX_TIMER_MAX v
S iy a3 S A 05 S O yge 45l G 3 |y DRX ool e oy 3o iyl
7602 &,
v TIMER=2"Y bv=0,1,2,3,456,7 TIMER=0,1,24,8,16,32,64S

NON_DRX_TIMER v
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Sl ol ot JolS Slesl)8 ang, aSulil s ogiae Jlad 1t DRX ¢ o pe Slgz1 3 plas SO a5 239
Cwl DRX a6 s MS o 51 3 ey a5 aiSie g o |y Sile
760= &,

v TIMER=2"Y bv=0,1,2,3,4567 TIMER=0,1,24,8,16,32,64S

CCCH_CONF v
o 5lzi |, BCCH 5 I8 65, CCCH (slo SO il oyl

(oy0ls cuws 4y cws) Handover :3-16

U ol a8 sl ;500 JUI @ slase Jobo JUIS 5 5l aallSe Jgos a),d Sy Handover « GSM q.alis o
Bk 65508 sk 5o b Joke plea )3 Wlgte waie JUIS 9wl (SellSen b (SIS g9 5l Wlgine
Handover sl 44,3-16-1
0315 Lamass 4o Hlay Soce (gl S ytie S 4 bl ke LB L sgmol, (slemslS 13 Vsl aSis S o
a5 el p3¥ 355 Lnl (%08 Joko 4 Jsbo S gy 4l aclSe Jsb o blige S b Sy ST, Wisdo
Co e Slacal bl JULKS bl RS U IR SRR an § S5 Colas wos Jolw 4 hd e 4l
el o Handover 1y ol 3 nl o)lse cpljo a5 5,5 alol SC31 5
Ngders (GO0 pand S9ym 9 (£9,0 &5 90 4 b Handover
9,5 Handover v
o9dm 9 BSC alvwg Sl )L jalS (6l y 9 0,80 plxl BSC S 0050w o Handover g4yl
aS o by calises glyil g 058 oSTHaNdoOVEr aws, JooSs 51 b MSC J5 350 colaa MSC ol 1.5 50
s, le
Intra-Cell HO®*  §
5 plail alizes sl )8 (59, Jokw S 5o, LK o Handover

Inter-Cell , Intra-BSS HO*?* §
5 Se pleil alizee sldsle 0 BSC S J21s,0 Handover

! Handover
2 Handover
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9, Handover v
aS ol Galizee glasily dgie Colua MSC alwg 0,5 plxil alize sle BSC . Handover gyl
s, le

Inter-BSS , Intra-MSC HO®  §

550 plxil alize BSC g0 (0 MSC S J21s,0 Handover

Inter-MSC HO**  §
3 e ploeil alizes glo MSC ,.s Handover

Hlaasle a5 ol 0429 4l Jll jo Handover g4 > GSM Koo sus asws o
OlsSs Joho 5 (Lo Ml 25) LJUS” o
oS BSC 5 e Ll (o
MSC g 4l 5 o Lol glicte sla BSC 5 o Lol

Sglice clo MSC s LJslos oy

Handover glgl: 3-16-2

395 3TMSC L MS (g4u3l wilgie Handover
Sgtis (e Ll (gl a5 aslsl 5 Wil 5l a5 b g 5 sloyial )y 51 (S (bl wilsie Handover oz
355 plox

(UL/DL) Uplink L Downlink e jo X cuaS VvV

DL/UL po o JUKw ails v

JHls v

Power Budget v

BTS ;IMS alolb v

3 Handover
* Handover
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Threshold Parameters

High priority | RXQUAL L_RXQUAL_UL_H, L_RXQUAL_DL_H
| RXLEV L_RXLEV_UL_H, L_RXLEV_DL_H
Distance MS_RANGE_MAX

Low priority Fower"BudgEt (PBGT calculation)

Handover paés : (3-20) s

JUXw coaS cg> 3 Handover : 3-16-2-1

oslasl uplink s (g5, |, LK ceaS 55 BTS g Downlink oo (59, 1, JiSw cotS atwgy ok MS
S (55

ol gmedl gl Sl Glss S el 00,5 Ly yai il 0 45Tl gl bl v 5 S S S
D90 )5 £5o9

Sp s HANdOVer . o5 5 Jo S e 5008 Gal53l oSl a1y ol ot 428,515 Soalizs o5 S5 5]
Sgdis 00l JiKw et Cy> o Handover aS sgics 5T sa> Jolu

JUXs anls > jo Handover : 3-16-2-2

S5 o3l UplinK ywcs (59, 1, JUSaws Jgd 5 BTS g Downlink je (g5, 1) JuSs Jof diwgy j5kay MS
o= gl gl Seelns Glgy JuS ¢ canl 00,5 (G yai g8l aS alil (o alwl o> 55 S Jy) ST oS
D90 ) 9S50

Sp sy HANDOVEr . 055 Jo IS oy a8 Gial33l o sSlo @ |y ol « o0 428 5 IS, Sealigo o5 S5 5]
S 0ol JUKw aals cg> o Handover oS sgiow kel aoas ol

J>las cy> ;o Handover : 3-16-2-3
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o)"..\_§‘ Up“nk g0 (59 ‘) JL..iH..J wa..s ).u BTS 9 Downlink s (59 ‘) JL..iH..J wa..s 4......45.«.‘ )5Lu. MS
Jsbw S as Handover coulos, S a5 50l aS aib gl aibinl o> 55 JLKw coiS 510 505
S pSan U ygo JB5g CuiS Cga o Handover a5 sgios kel aos

Power Budget oy~ ,» Handover : 3-16-2-4

4S oS Hanover Jol o as aioen MS oS 5 .S pll 35 Power Budget cy> ,o Handover 4,5,

ol LI 1y s 2l yieS ayar Jsbos

alols cy> ;o Handover : 3-16-2-5

b MS gl |, g Wlste 45 Seive sy Conl TA® e o 3SLe 00 aseie a5 6,2l b S L sk 2
ReLY Sgdoe

Ses 9,2 BTS g MS 1 alols &l i lsins MS 12 sl |, TA e o35 sk BTS

S omms plaisl coul 00,5 590 Silaces Jsloojl |, alols a5 I MS & TA e Sy a5 o,ls 5L BTS 3
Sgdus el alols cg> o Handover

Handover sx1,8: 3-16-3

5 Se 03105 Tas ok (59, o ools Lolaist (Sl 5 B 5, 1, (ABM s ) JUSns aialsg

as 4 09 BTS a1y (6,5 o5luil mls MS .aiSe j5iise |y aslusd slo Joko dan JUSKws &,08 ien o
L0 3,55 BSC

BSS izt aly b oy 5 56 wlgie Laid Lol e 035 (6,05 o3Il | alecos 5115 32 JUKws )03 ol ;05 MS
S )

Sgios bl 48MS e ;0 SACCH ;2 (55, (55 o3l o155

3,055 ailiwl o 5l g 18 o3lusl 51 (S 5T 5 0iiSe i aliw] polie L1y (5,05 o5lail i BSS o2 g MS oo
Sgis plol Handover as, «

..\..Su.o R handover ‘Bl.?u‘ 6‘)4 ‘) 3&5‘)4 )L‘sJ}‘..\.tswa..S

*® Timing Advanced
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Handover a3 ,0 Kbl : 3-16-3-1

Sl 0ol sdlo @..45.1 YL’ B aS w)ﬂl g}‘"l"“’l)" BSS 9 Mﬂ.‘a BSS LJ‘“’U L MS S o )‘ (Sﬂf o)L.bl w)‘)f

SIS 4y, &5 wiSiw jolo |y Handover  sll jgiws MSC 5 wiw ;a0 MSC o |, Handover  colss o

el 00l (3-22) S5y o]

MS BSS 1 BSS 2 MSC

Measurement report

Measurement report

Handover Required

Measurement report

Measurement report Handover Request

Acknowledgement

Handover Command

Handover Command

Handover Access
Handover Detection

Physical Information

Handover Complete

Handover Complete

Clear Command

Measurement report

Clear Complete

Measurement report

Handover slxl ¢l KUKt (3-22) s

65

www. Par sBook. Or g



www. Par sBook. O g

Handover alxl gl olgebl 4> 1 3-16-3-2
e an Lo aS 008 (o Sliebl alils g e )le a5 sl 03Y ok 90 40 500 o handover plxl gl

el o ools lis g JSKS 40 gaoge pl a5 el s s 285

Handover Margin

Handover «.il>: (3-23) S
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In all Handover cases (in imperative HO only requirement)

1. AV_RXLEV_NCELL(n) > rxLevMinCell(n) + Max (0, A)
A =msTxPwrMax(n) - P P = depending on MS Classmark

Except for Umbrella Handover

i 12 AV_RXLEV_NCELL(n) = hoLevelUmbrella(n)

The additional condition
2 PBGT = hoMarginPBGT(n) where
" PBGT = ((msTxPwrMax - msTxPwrMax(n)) - (AV_RXLEV DL HO -
AV_RXLEV_NCELL(n))
- (btsTxPwrMax - BTS_TXPWR))

Z. A = hoMarginLev/Qual(n) where
A =(AV_RXLEV NCELL(n)- AV _RXLEV DL HO)-(btsTxPwrMax -
BTS_TXFWR) =

If eEa_bleHoMarginLeru;I_]: Y

Handover sl sl : 3-16-4
Power Budget == ,» Handover: 3-16-4-1
Sgiio iy 25 NOPEriOdPBGT yial)ly ;0 a5 5,lake b Soog 50 & j5a 40,5 S wlul Handover gq )l
Sgdan 505 ¢
Sgds i 2 51 E¥olie elul py auilS Gl puis
S sgiom plxl Y oo slo Jsho o haid Handover gg oyl aiss
abb eas Jd Umbrella Handover v

(Inter-Cell) .ol Llsles oo £ 5l Handover o,50 W

Parameter Value
hoPeriodPBGT 1...63 (SACCH Period)
enablePwrBudgetHandover Y/N HOC
rxLevMinCell(n) -110 ... -47 dBm
ms TxPwrMax(n) 5...43dBm
hoMarginPBGT(n) -24...63dB ADJC
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Equations 1 and 2 are used

Serving Cell:

AYV_RXLEV_DL_HO =-90 dBm
msTxPwrMax = 33 dBm (= 2W)
btsTxPwrMax = 42 dBm (= 16 W)
BTS TX PWR =42 dBm = (16 W)
hoMarginPBGT(n) = G dB

Best Adjacent Cell:

AV _RXLEV_NCELL(n) = -80 dBm
rxLevMinCell(n) = -99 dBm
msTxPwrMax(n) = 33 dBm (= 2W)
btsTxPwrMax = 42 dBm (= 16 W)

1. AV _RXLEY NCELL{n) = rxLevMinCell(n) + Max (0, msTxPwrMax(n) - msTxPwrMax)
-80 dBm = -99 dBm + (33 dBm - 33 dBm) = -99 dBm

2. PBGT = ((msTxPwrMax- msTxPwrMax(n)) - (AY_RXLEV_DL_HO -
AV_RXLEV_NCELL(n)) - (btsTxPwrMax - BTS_TXPWR)
PBGT = ((33dBm-33dBm)-(-90 - -80)-(42dBm-42dBm)

=10dB
10dB =6 dB

oK i

awld Cy> o Handover: 3-16-4-2

Sgius ,5% 5 (hoTheresholdLevUL/DL) s aibiw] awslio wlul,, Handover g4 )l

Iarameter

O glinn Cyurs 2 9 1 oYoles U’“"L"“"‘ » _x.,_x.,lS g.;l.?u.a‘ ‘a..\.a.a

Malue
hoLhresholdlevL LML 110 ... 47
X 1...32
nx 1...32 HI
rEleviinCell(n) =110 ... -47 dEm
o T Pov el (o 5...43 JdBin
helMlarginl evin) =24 ... 24dB ADJC

Equations 1 and 2' are used if parameter enableHoMarginLevQual is set “Yes”

hoMarginLev = 4 dB

A S
Threshold

(Lev)

Trigger for Handover due to Level

™y
-95 dBm

== Cell B is not selected as candidate for
HO due to level since 2dB < 4 dB

CoublS Sy o Handover: 3-16-4-3
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Sgéue,55 55 (hoTheresholdQualUL/DL (px-nx) ) le asbiwl awslie ulul, Handover ggi oyl

O9 W W y2S 5 2 9 1 oYoles u.uL..u‘ » ..\.'..\.'lS g.)l.‘?h.v‘ ‘B..\.a.v

Parameter Value
hoThresholdQualUL/DL 0...7
px 1...32
nx 1...32 HOC
rxLevhMinCell(n) -110 ... 47 dBm
ms TxPwrMax(mn) 5...43dBm
hoMarginQual(n) 24...24dB ADJC

Equations 1 and 2' are used if parameter enableHoMarginLevQual is set “Yes"

hoMarginQual = 0 dB
Trigger for Handover HO due to Quality

== Cell B is selected as potential candidate for
HO due to Quality since 2dB > 0dB

J&1a5 <> jo Handover : 3-16-4-4

Gl 5 &S ygemy 50 5 pAES g Sgda 5o 5 o allin] awslie wlwl Handover g )l
(hoTheresholdQualUL/DL (pXx-nx) ) ceas sl abn] anslae Vv
(hoTheresholdinterferenceUL/DL (px-nX) ) awels sla aibiw] awslin Vv

QW u.....au ‘B..\.a.v ( S o..\.,o] Yl_' 5o 45) 2 9 1 oYoles u.uL..u‘ » ..\.'..\.'lS g.)l.‘?h.v‘

Parameter Value
hoThresholdInterference UL/DL -110 ... -47

px 1...32

nx 1...32 HOC
enableIntraHoInterfUL/DL Y/N
hoPreferenceOrderInterfUL/DL INTER /INTRA

BSC BSC
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Equations 1 and 2' are used if parameter enableHandoverMarginQual is set “Yes”

hoThresholdQual =4
hoThresholdinterferenceDL = -85 dEm
hoPreferenceOrderinterfDL = intra Trigger for Handover due to Interference

Threshold (Interference Lev)

-85 dBm A Y
; h_‘;-_ — A . e
./-
B 0
- Field strength higher than threshold
- Bad quality

== interference
== intra cell handowver 1l

| en

ol el b g Umbrella g435l Handover : 3-16-4-5
PowerBudget g jlHandover . a_il s PowerBudget s Umbrella gq 5l Handover aS.s o 31
Sgders ploul alice Y o lasd
e )le aS dgiies pledil 55 sle el Wl s Umbrella gq 5l Handover
gsmMacrocellThreshold, gsmMicrocellThreshold,
msTxPwrMax, msTxPwrMax(n), AdjacentCellLayer

UMB umbrella HO
RER radio reason HO
PBEGT power budget HO

ark

macrocells

microcells

l 4V s Handover | (3-24) i
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ol Jas
GSM sleeS 329 (5 2e
L?r;] TSI
G5l gy S o
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56 e & s .
‘s.w.a'.f]s B3 4-1

S 3 by aunlis: 4-1-1

Sl l e jo a8 (Kuawd Jlu 6l e s g5, (uilS 3 Gl adge o Sl i 51 blge gg00ly sl )8
DSaa 508 leelS 3 sl U5 sloul ailass jLaasl S50 LwdlS 8 5 wule 09 5w

Al oo 0l I Rl L UK b« Spiie b5 ¢ alols (2158l L LS & 084S (5 shailon

Sl (il 3 3l 51 cplpls iamane jusd o00l) 2,15 (69, 1) caiiw 3 WilS 8 atwgy jolay uilS 3 S
B2 S 65 e Az g b (o0 SR (615 Lawgite aliwgy ¢ liSie SS9, S @je5 bl
el (SIN) 398 a5 JUSKs G o33l

5,8 S g 5 8

:'aﬂ Tl TE¥ TEE TEe TaS Tas 'E"]'g; Te" TRI T3 TS84 T85 7Ted 7TE7 _7Teg TS TE? TE: TEd TES TEs Tay

F1 FA F1 Ft F1 F1 F1 F1 F1 F1 F{ F1 F1 F1 F1 F1 F1 F1 F1 F1 F1 F1 F1 FY

TDMA Frame 1 5 TDMA Frame 2 TDMA Frame 3

P L I SR T LI

{TED TEN TER TSI TS4 TBS TS TET ity TE1 TEZ TSI T4 TS5 TRS TST (TS0 TE1 TR T8I TS84 TA5 TA TAT |

FM F1 M1 1 AR

TOMA Frame { TDMA Frame 2 TOMA Frame 3

b2, (555 (ol 58 o amaliat (4-1) SO

=52 Son Jlgi 412

el 4l (Lo 4.617 ol T wasd o Sboy Job a5 5,18 il Jw 0.577 &Sl ol cois TDMA 3 3 s
WS s 4l 50,0217 b ail L 4.617 o ol T e« 035 i TDMA ()6 0 L Wil 3 51

&3y sl sl Jros &5 )| 5 atn] S8 55 ¢ 5 4l Hbliy ol atal g5 51 iS22 2 £95 00

% Frequency
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. 57 .. . . e .. . . g & - e
GSM asis . _Sesl dolai 5,555 Jlsie &y oK ol £55 50 GSM o ab) ISy ouilS 3 oy 53]
038 il HSN Uy ilS )3 iy Jlsi coms plowl dolas cl> 64 & jgm by lss Jlss &yt |y iy ilsies
ae s . 58 . " . ; e & -

D9 oo Jlol iz

Sequential: F1 F2 g F4 F1 F2 E F4 F1 F2 E F4

——————
Hop Sequence IETDMA Frame

Pseudo-Random: [N E F2 F1 F4 E F2 F1 F4 E F2

—p
Hop Sequence

S i g1 (42) U5

TOMA Frame 1 TOMA Frame 2 * _TDMA Frame 3 TDOMA Frame 4

- [l T

F3 o 2131454647

Time

JBIS sls ol s iy Jlss © (4-3) s

" pseudo-random
%8 Consecutive
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B2 in xS e e 413

S jlie (ol 8 S 655 I g
0 pmadizr Soad Hlas gals v
O o jl ool S5l az j0 0 5 ) g 2z S 51 T (6518 (558 510 (5L MS S ol
) 3 oliial Ly lsin ¢ 08 i el 8 10t L e diz S 4z 51 o ool b ol el L i
i 0393 35 dmed (§9) A ;o A4S Ol 1 sS L MS ()5 S B ol jelar (S B b aliws: ¢ o
oSere oanlive | 35 Kiad 151 ol alasdle BB zalS ¢ ouls 3
o558 iyl b 5l O Jlade 3l W
L oy el 11-12 db p3¥ C/l J8la> ¢ S o solita] (oulS 3 3 <uils 5l a5 GSM i G 61 5

ol 2l 9db a1, e sl lyies oS3 iy Jlos!

o558 oy 5l eslanal L Gl aglial (4-4) s
BTS ;5 (il 8 (o 605 )11 414
55 arg SIS 4l g 8,5 G BTS o llS 3 iy 5
sl olss Jg - Wlgt ;K00 MS aSay) by wily anils owdlS 3 Loy sl BCCH Juls 5 )lS v
WS 68 ojllHandover ¢l p 1) alucss
aims ol owdlS 3 5 aiilgtes ol oad 48,8 L s (Sl sl JUIS (gl a5 ole TRX Lis v

s TCH g5l a5 Wigiione 4385 L5 0 iy sl MAY 15 eudlS )3 5l e 1V

% Crrier/Interference
€ Mobile Allocation
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il axsls alSlax MAIO® L asl glite sl TRX ja (HSN) ouilS 3 3, Jlgs W
255 Jl b TRX bz Vb (sloy9iSs (sl (oS8 25

S S5 6l BTS 61381 e jlislo: 415

Hlcwdle aS o)ls 0929 (omilS 3 iy I BTS jo (5,058l comw (g3l 00l £95 90
Paly sl S5 Bn v

63 e .
=S5 B Gy v

Gl Bl ouslS 8 by 4-1-5-1

b See plamil anly 0l 5o (Jlw )l GloilS 3 SepmSsw a5 wiSee (1) e el ably il (iS58
o5 il 3 5,0 plaS o aS o sle 00 1S s 5l olaws SO L e BTS a5 05 (g5kw o0ly (5 y9b wilgie
REPRIVE S IR EL eV LY

Sgiens giga ¢ 00 0318 arass HSN L Llie ;o 005,.5 oaiiw 3 ;0 4 Loy ubs

RTSL 0O 1 2 3 4 8 6 7

TRX-1 B 'f.". ............... I D DR .-.n.: fl S BCCH TSL
#‘ I[ ]‘ It does not hop.
TRX-2 |y | ¥ 22
Al ~__
RS El IH ﬂ_ TSL1....7 of all
TRX- “f ‘“' _______ U 4 TRxstfqﬁgfa\:fe;}

Time =lot 0 of TRX-2,-3,-1 hop over 12,13 f1.

BB hopping on 4 TRXs. Also the BCCH TRX is hopping except on RTSL-0.
The call is hopping over TRX (TRX keeps the same frequency as planned)

Al Wb (uilS 3 oy o Sl (4-6) JSo

®" Mobile Allocation Index Offset
2 Base Band Frequency Hopping
% Synthesiser Frequency Hopping
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255 S B By 1 4152
Sty |y il il s sl ars, 5 (e 00 i b (65550 & (55 oS i (il ey
Sl (L)l 5 3 5 998 (oo 485 SIS 00iS ple (i (S5 00525 00 B Sy @lse ol jo 0o sl awS
S gy ¢ Canl 00 1ilats HON Larass (gl 45 Kibgns 08 S5 (6 5
$l= TRX 4y (uils' 3 ols (plais! slow pailyie myls a5 owslS )8 Wb Cusgame oy (5,8 o 65 oplyo
BTS dan slp concd opl aSls IS )0 g oS <y o5 MA LIST o 1 LS 8 51 cwed G (TCH) (Sl s JUS
ol 6l Gwsl) MAIO bl 1) LS 3 (ol 51 (S (S8ls JUES Jamass 6l p BTS den 5 0 iy o5 o
o ploul a5 (6,5 o3lsl o 50 28 ul L 5 wS Qb glaie slo HSN (Gﬁ;lf)é Oi e,y oNl (Bolas
PSS Ol Sezge CodS e b ) JUI cn e
S ) 51 LB a8 sl ool s 4,55 ol ol !l 4l yo0 SsSS ! 5l eolainl (gl
Wb dxgi 3y SIS 4wl Syntisize frequency Hopping
zlye—ul as s overshooting L ol ibg a5 slhanle cand cldle ae jo cus gl jloslanl L sl v
9,5 &yeo 0vershooting &8, sy ;5 slo,l5 51 S s wigl Redesign wl g wis
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Grade of Service (GoS) Blocking

* Grade of Senvice is the fraction of incoming calls (offered trafic) allowed to be
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EﬂForml

o 5JUT glgsl Sl ©8-3-4

File Select Ikem | Analyse  Tools

Run Parameter Ercel
E:xkrack |Bahak Kardel

A alyse etiark

110:28:54 P

Analyse Active Idle List{Ericsson)

Bar

Meighbour B ar

Analyze B ar

Matching Bar

{Dpended File: :

Saved File : TextBoxZ

ok Delete File |

I Anafvse ffem

™| Emor_Meighbour Parameter

v Error_Sinale Side. Meighbaur

! Error_COBCEH

™ Wt Found
| i
[ Error_COTEH
Alarm : IW
© dlarm On  #larm O
ST glgil Ol giat (8-4) S
BKOPT )‘}51 PP (9 ey 8-4
A |B|C|D|E|F 5 |H|||J|K|L| i
1 |Complete Discription Of Source Colls Complete Discription OF Neighbour Cells
2 |Source [tac [cr  |msic |Becw |ASC |meighbour |tac [ci  |msic |Bcow [BSC | Meighbour Type
3_BTS-034 MASILEBRAHMT | 4206 12005 14 114 BOOTN SEG-016 AYAT1 4206 1200 21 121 BOOTH IMT1_W
4_ BTS-034 MASILEBRAHMT | 4206 12005 14 114 BOOTH  SEG-004 KHANEWERMAN 4206 12795 5 120 BOOTH INT1 W
5_BTS-D34 MASILEBRAHNT | 4206 12005 14 114 BOOTM SEG-011 JANBAZAMNZ 4206 22025 25 99 BOOTN (INT1_N
E_BTS-034 MASILEBRAHNT | 4206 12005 14 114 BOOYN SEG-008 KHABGAHADELZ 4206 22477 97 BOOTN (INT1_N
7_BTS-034 MASILEBRAHNT | 4206 12005 14 114 BOOTN SEG-005 KHANEKERMANZ2 4206 22795 15 95 BOOTN (INT1_M
B_BTS-034 MASILEBRAHMT | 4206 12005 14 114 BOOVN SEG-0M8 AYAT3 4206 32001 150 107 BOOTM (INTY _N
9_BTS-034 MASILEBRAHNT | 4206 12005 14 114 BOOTN SEG IS NOT DEFINED TO THIS BSS | 4207 227300 23 100 EXT_N
0]
il
47

CO-BCCH slo alucen Cncd >g,5 Cuo )31 8-4-2

A B [ D E F G H | J K L
Source LAC | & |BSIC |BOCH | BSC |[FAC | &F | B5IC | BOCCH | Co-Channe! Type |Co-Channel
BT5-033 PARKNAMICS 4206 |32293 | 13 121 |[BOO7M | 5207 (12501 | 22 12 Co_BCCH 12
BT5-001 MASJEDHOJTHASN | 4206 (12102 16 122 |BOOVM | 5207 [15211] 10 122 Co_RCCH 122
BT=-021 NEZAMABADS 4205 | 32000 10 111 |BOOTM | 6205 (19049 25 111 Co_RCCH 111
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Colo syl (29,5 e ,808-4-3

' File Edit ‘iew Insert Format  Tools Data  Window  Help

NEHag @Y $ao- ez -2 @E 2w -0 - [B[7]u ===E

Al x £ BSCcode
A | B C D = F G H [ J K

| |BSCcode |BTS ID |Cell Name BTS ID&Name LAC |Cf BSIC |BCCH |HOPP |Mal |Arfcnl
_2 |BOZ0N 7 MICSERPANDT BTS-007 MICSERANDT 0207 15222 1a 93 N - 103
_3 |BO20M 13 BEHESHTI BT5-013 BEHESHTN 5207 12004 1a 1200 RF 3 84
_4 |BO20M 19 MICKARIMEHARN1 BT5-019 MICKARIMEHANI 0207 15223 1a 1020 M 104
_ 4 |BO20M 40/ 5HOAAT BTS-040 SHOAAT 0207 15207 1o 124 RF a 44
B |BO20M 44 KHAMEWVADEHHOSFZ BTS-044 KHAWEWADEHHOSPZ | 5207 22430 1a 1058 RF 2 74
7 |BO20M 85 WILAS BTS-0585 WILAT 5207 32077 10 117 RF 1 G4
8 |BO20M 93 MICHAFTBAJERHZ BT=-053 MICHAFTBAJEHZ2 5207 22011 1a a7 M - 102
9 [BO20N 117 MIRZASHRIY BT3-117 MIRZASHRIY 5207 12809 10 1189 RF 3 54
10 |BOZ0N 119 MIRZASHRZIY 3 BTS-119 MIRZASHRIY3 5207 32809 10 114 RF 2 74
11 |BOZ0N 123 SOHREVARDIAMINT BT5-123 SOHREWVARDIAMINT 5207 1221 1o 113 RF 3 g4
(12 |BO20N 126 WEZARATEPOST! BTS-126 VEZARATEFOST 2207 15211 1o 122 RF 2 74
13 |BOZ0N 2058 TEST1A, BTS-208 TEST1A 12000 1000 1o 24 RF 1 G4
(14 |BO20M 3 MICSEPANDZ BTS-008 MICSERANDZ 0207 25222 11 95 N - 97
15 |BO20M 20 MICKARIMEHARZ BTS-020 MICKARIMEHANZ 0207 2523 11 97 M - 100
16 |BO20M 39 MODARESICOHRES BT5-03% MODARESIOHRES 5207 32003 11 105 RF 3 34
17 |BO20M A0 TEHRAMPROWIMCE?  BTS-050 TEHRAMFPROWIRCEZ 0207 072 11 12 RF 3 34
(18 |BO20M 51 | TEHRANPROWINCES  BTS-051 TEHRANFPROWIRCES 5207 32072 11 1058 RF 1 G4
18 |BO20M A5 BASHGAHSERAHT BT=-055 BASHGAHSERAHT 207 12491 11 114 RF 3 84
20 [BO20N 56 BASHGAHSERAHZ BT3-086 BASHGAHSERAHZ 207 22491 11 120 RF 2 74
21 |BO020M 73 MICSOHREWARDY 1 BTS-073 MICSOHREWARD Y 5207 12369 11 103 M -
22 |BO20N 115 RAJAEEZ BT=-115 RAJAEEZ 5207 22751 11 116 RF 1 g4
23 |BO20N 124 SOHREVARDIAMINZ BTS-124 SOHREVARDIAMINZ 2207 222 11 110 RF 2 74
24 [BO20N 209/ TEST1E BTS-209 TESTIE 12000 2000 11 28 RF 1 G4
25 |BO20M 14 BEHESHTIZ BT5-014 BEHESHTIZ o207 22004 12 115 RF 2 74
26 |BO20M 300WALIASRI BT5-030 WALIASES 5207 32005 12 107 RF 2 74
27 [BO20M 35 HAFTETIRS BT5-036 HAFTETIR3 0207 32073 12 118 RF 3 84
28 |B020N 80 SATMANANDISHI BT5-080 SAZMANAMNDISHI 0207 12482 12 123 RF 2 74

2k sk sld b (29,5 oujb 0 8-4-4
. IH IH DB . .

BTS-ID [BTS_HAME Cell Hame(in sysytemn) LAC [CI SYSTEM |PLAHHING Type MisMatching |MSC
MN25248 BTS-0M0 JANBAZANT BTS-010 JANBAZANT 4206 (12025 107 100 BCCH_MisMatch BOO7M
MNE234 BTS-001 MASJEDHOJTHASMT  BTS-001 MASJEDHOJTHASMT (4206 12102 4206 5206 LAC_Mistatch BOO7H
NE034 BTS-007 KHABGAHLDEL BTS-007 KHABGAHADEL 4206 12477 112 120 BCCH_MisMatch BOO7M
MNE034 BTS-007 KHABGAHLDEL BTS-004 KHAMEKERMARN] 4206 12795 13795 12795 LAC_CI_Mishiatch BOO7M
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aallSe abid Y ooy W
(HFR) Handover Failure oo, ;0 YL WV
b alees 5 Colu 055 gl ol S5 3525V
T s 5 dihie ;0 Ced 9al)d g KPI gy 0 (o) 2
O Gz 0 a5 958w 4 Handover s YU coulgs )0 slass sazas lis a5 Cell to Cell Handover .,

el 00 00l uLm.s ) J5..\> 5o 85..43.0 U"‘ as u.m...a

to to fro from
names-s date LAC Cl name-ad to att SUCE cong HFR att from suce cong
Khanevadeh_Hos1 2Boct 5207 | 32007 i;sham 1730 1608 3 6.88 1251 1186 7
Khansvadeh_Hos1 2Toct 5207 | 32007 ;%sharS 1289 1190 0 6.23 1045 1000 1
Khanevadeh_Hos3 2Boct 5207 | 32007 .;.;sra's 5 5 0 0.00 4 4 0
Khanevadeh_Hos3 2Tocth 5207 | 32007 Z’sharS 2 1 0 50.00 2 2 0
Khanevadeh_Hos3 2Boci 5207 | 12007 i;shaﬂ 273 223 3 13.55 317 247 13
Khansvadeh_Hos3 2Toct 5207 | 12007 i%shaﬂ 29 233 1 19.59 326 258 7
Khanevadeh_Hos1 2Boci 5207 | 12007 i;shaﬂ 4158 3878 133 3.54 4362 4155 35
Khansvadeh_Hos1 2Tocth 5207 | 12007 Z’shaﬂ 3352 3108 130 375 3450 3309 11

15w ool jais ¢l cell to cell Handover Jgus @ (9-3) Ui

Ol Yl g Gl ahad vy yogs YL o & 9-2-3

adlSe abd YU ws,s WV

(HFR) Handover Failure oo, ;0 YL WV
o8l Y v

T o g dihie ;0 Cend 2l g KPI (o) 2t (o) 2

Fo 24 4 5618 el ymlidll J> o)

SE> ol )55 (69,9 b plais s ol (cidigy juuns
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TCH Dropped Connections Rate in cell EST8A solution=ADJAZENT DEFINITICN

&0
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TCH Dropped Connections Rate in cell EQ35A

solution==Delete Ext cell , ADJACENT DEFINITION, NCC PERM, ‘

=" & TR - R L T R I = - R = R =
M

AR4A005  4EEN0S  AZTROOS 4G0R0CE  SHZDDS SRS STI0DS SEZ00E  SS2005  SA0R00S  SHARD3S  SMAZO0S  SM3E00S  SH4Z00S  SHERIDS
xoa 2000 Zonn 20:00 H:0d 200 Hela 2000 12:00 2000 xoa 2000 roa 1200 20:00

TCH Dropped Caonnections Rate in Cell E0338 solution==Delete Ext cell , ADJACENT DEFINITION, NCC PERM,

an
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TCH Dropped Conneations Aate in osil E748A |solution==Delete Ext cell , ADJACENT DEFINITION, NCC PERM, |
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TCH Dropped Connections Rate in cell E035C solution==Delete Ext cell , ADJACENT DEFINITION, NCC PERM,
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TCH Dropped Connections Rate in cell E35C

|solution==Dzlete Ext cell , ADJACENT DEFIMITION, NCC PERM, J
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TCH Dropped Connections Rate in cell E411C solution=DYNAMIC SDCCH) ‘

TCH Dropped Connections Rate in cell E0G7C solution=BA LIST, SDCCH DAYNAMIC
ADJACENT DEFINITION,
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Antenna Tilt Examples

_ + B2 mechanical
» No tilt 6° down tilt

ﬂl:l

= | SSa—— 0° 0
6 T
&° electrical « B° electrical
L] -
€ e't:' l;lca 1 down tilt +
down i e mechanical
up tilt
oS Sl el glgsl: (9-8) Jsio
E611C ol sl ks Jlosl ases
TCH Dropped Connections Rate in cell EG11C Decreasing Down Tilt .4°
1
6
L
4 4
34
2
1 4
4/20/2005 4/23/2005 24/4/2005 A/M442005 SB7/2005 RAB/2005 B/9/2005  BAM3/2005 5M5/2005
10:00 11:00 13:00 10:00 11:00 12:00 11:00 17:00 12:00

L it L SLalSe el a8 S5ugs g5 (9-9) St
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Lo a5 b3 JULS o] s wo s oy Vb JSis 1 9-2-8
eSS 5 el ages b (VSWR) 55, 28, 5 TRX ol,3) (658l cos [Sie 03,0 o o,

Solution: change 2 fail TRX

60
50 ."0——0".\‘
40
30
20
10 —=— :
41972005 4/20/2005 4222005 24/4/2005 5/4/2005 | 5/7/2005 | 5/8/2005 | 5/8/2005 (51372005
11:00 11:00 11:00 11:00 11:00 11:00 12:00 11:00 15:00
@ ich assign failure mate | 482 | 5127 | 5032 | 528 | 4523 | 2.1 19 178 183
= Drop call Rate 122 | 128 | 1234 | 1191 | 1087 | 152 | 138 | 125 | 132

Solution: Solve VSWR Problem (with change Connector & Jumper)

100

- /__Q——O—-o

40

20

0
| 41197200 | 4200200 | 4237200 | 24/4/200 | S04/2005 |ST2005 |S/8/2005 |S/972005 | 5113200
51100 | 51100 | S11:00 | 511:00 | 1100 11:00 12:00 11:00 | 515:00

4= Incoming HO Success Rate| 96.21 | 63.2 | 64.83 | 671 | 69.84 | 899 | 922 | 941 | 832

5 55 85 5 )38 S SV Jo L KPL 05ty o903 (8-10) U
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NOKI1A BTS parameter
B o g S i e e S 2
BTS colour code (BCC)
GSM reference: [-ETS 300 022-1 (GSM 04.08)
I-ETS 300 030 (GSM 05.02)
Q3 name: bsldentityCode
Modification: When BTS is locked
Range: 0.7
MML default: -
Description: With this parameter you identify the BTS colour code number.
Related command(s): EQC, EQE, EQO
MNote: The BSIC parameter is composed of the parameters NCC and
BCC.
If you modify this parameter, the BCC parameter in adjacent cells

is automatically modified.

cell identity (Cl)

GSM reference: [-ETS 300 022-1 (GSM 04.08)

Q3 name: cell-1D

Modification: When BTS is locked

Range: 0..65535

MML default: -

Description: With this parameter you identify the cells within a location area.
Related command(s): EQC, EQE, EQQ, EEI

Mote: Check adjacent cell parameters.

location area code (LAC)

GS5M reference: [-ETS 300 022-1 (GSM 04.08)

Q3 name: locationAreald

Modification: When BTS is locked

Range: 0..65535

MML default: -

Description: With this parameter you identify the location area code number.
Related command(s): EQC, EQE, EQO, EEI

Mote: The LAl (location area id ) parameter is composed of the MCC,

MMNC and LAC parameters. Location area (LA) is an area where

an MS can move without performing a location updating
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procedure.
Check adjacent cell parameters.
PLMN permitted (PLNMN)

GSM reference: I-ETS 300 022-1 (GSM 04.08)

I-ETS 300 034-1 (GSM 05.08)

Q3 name: plmn-permitted

Modification: Online

Range: 0.7

MML default: The NCC of the BTS

Description: With this parameter you define to which PLIMNs the MS is
permitted to report measurement results. The values relate to the
NCC part of the BSICs.

Related command(s): EQF, EQQ

R R R R R A B S A R R S R

ERICSSON BTS parameter

CaGl

Type: MCC-MNC-LAC-CI

Range: MCC: 3 digits (Mobile Country Code).
MNC: 2 or 3 digits (Mobile Network Code).
LAC: 1to 65535 (Location Area Code).

Cl: 0to 65535 (Cell Identity)

Unit: .

Default: .

Command: RLDEC, RLDEP

Q&M If the cell is an internal cell, the parameter is only allowed to be
changed in cell state HALTED.

Comments: CGI (Cell Global Identity) is the global identity of the cell in the
whole system. It is composed of four different parameters:

MCC Mobile Country Code,

MNC Mobile Network Code identifying the PLMM

{Public Land Mobile Network, i.e. the operator),

LAC Location Area Code,

Cl Cell Identity within the location area.

139

www. Par sBook. Or g



www. Par sBook. O g

CGl is sent to the mobile station (MS) as a part of the system
infarmation message (GSM Rec. 04.08). The combination
MCC-MMC-LAC is also known as the location area identity
{LA).

BSIC

Type: NCC-BCC

Range: NCC: 0to 7 (Network Colour Code).

BCC: 0to 7 (Base station Colour Code)

Unit: .

Default: .

Command: RLDEC, RLDEP

O&M: If the cell is an internal cell, the parameter is only allowed to be
changed in cell state HALTED.

Comments: BSIC (Base Station Identity Code) is composed of two entities:
NCC Network Colour Code.

BCC Base station Colour Code,

BCCHNO

Type: Numeral

Range: 128 to 251 (GSM 800).

1to 124 (GSM 900, P-band).

0,975 to0 1023 (GSM 900, G1-band).512 to 885 (GSM 1800).
512 to 810 (GSM 1800)

Unit: .

Default: .

Command: RLDEC, RLDEP

O&M:

Comments: Absolute RF channel number for BCCH.
Absolute RF channel number already defined for a dedicated
channel can not be used.

The frequency carrying the BCCH (Broadcast Control Channel)
in a cell, is defined by the Absolute Radio Frequency Channel
Number, ARFCN, with the parameter BCCHNO. The defined
ARFCN must be unique within the cell.
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BCCHTYPE

Type: ldentifier

Range: COMB, COMBC, NCOMB

Unit: .

Default: NCOMB

Command: RLDEC, RLDEP

O&M: The parameter is only allowed to be changed in cell state
HALTED.

Comments: Type of BCCH.

COME indicates that the cell has a combined BCCH and
SDCCH/4 (see section 0).

COMBC indicates that the cell has a combined BCCH and
SDCCH/M4 with a CBCH subchannel.

NCOME indicates that the cell does not have any type of
combined BCCH and SDCCH/4.

The BCCH is always allocated to time slot number 0 (TNO) in
the defined ARFCN.

The CBCH is used for transmission of the messages when the
function Short Messages Service Cell Broadcast (SMSCE) is
actfivated in the cell. SMSCE enables the operator to submit
short messages for broadcasting to a specific area within the
PLMN.
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Cell Reselection parameter
NOKIA

EER A R AR A A A A AR AR A A A A
cell reselection parameter index (Pl)

GSM reference: ETS 300 574 {(GSM 05.02)

Q3 name: cellReselectParamind

Modification: Online

Range: Y/N

MML default: N

Description: With this parameter you define whether C2 reselection para-
meters are broadcast to mobile stations. The C2 cell reselection

allows you to define other criteria for cell reselection in addition to

power level.

Related command(s): EQM, EQO

MNote: OPTIOMNAL (C2 Cell Reselection parameter)

cell reselect offset (REO)

GSM reference: ETS 300 574 (GSM 05.02)

Q3 name: cellReselectOffset

Modification: Online

Range: 0..126 (dB) with a step size of 2 dB

MML default: O

Description: With this parameter you define the offset of the C2 reselection
criterion for a cell.

Related command(s): EQM, EQO

Mote: OPTIOMNAL (C2 Cell Reselection parameter)

penalty time (PET)

GSM reference: ETS 300 574 (GSM 05.02)

Q3 name: penaltyTime

Modification: Online

Range: 20..640 (s)

MML default: 20

Description: With this parameter you define the duration for which the
temporary offset (TEO) applies. The parameter can be changed

in steps of 20 &. Value 640 s indicates that the sign of the cell
reselect offset (REQO) parameter will be changed and the

142

www. Par sBook. Or g



www. Par sBook. O g

temporary offset (TEQO) parameter will be ignored.
Related command(s): EQM, EQO
Mote: OPTIOMNAL (C2 Cell reselection parameter)

temporary offset (TEO)

GSM reference: ETS 300 574 (GSM 05.02) ver4.5.06.4

Q3 name: temporaryOffset

Modification: Online

Range: 0..70 (dB) with a step size of 10 dB

MML default: O

Description: With this parameter you define the negative offset of the C2
reselection criterion for the duration of the penalty time (PET)
after the MS has placed the cell on the list of the strongest
carriers. The parameter can be changed in 10 dB steps. Value 70
dB means infinity.

Related command({s): EQM, EQO

Mote: OPTIOMNAL (C2 Cell reselection parameter)

cell reselect hysteresis (HYS)

GSM reference: I-ETS 300 022-1 (GSM 04.08)

I-ETS 300 034-1 (GSM 05.08)

Q3 name: cellReselectHysteresis

Modification: Online

Range: 0..14 (dB), with a step size of 2 dB

MML default: 4

Description: With this parameter you define the received RF power level
hysteresis for required cell reselection.

Related command(s): EQG, EQO

identification of BCCH frequency list (IDLE)

GSM reference: I-ETS 300 034-1 (GSM 05.08)

Q3 name: idleState BCCHAllocation

Maodification: Online

Range: 0 (BCCH frequency list is taken from the adjacent cells defined
for the BTS)

1...255 (identification of BCCH frequency list)

MML default: O

Description: With this parameter you define the BCCH frequency list used by
idle MSs. This list is used for cell reselection and is sent on the

BCCH.
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Related command(s): EQB, EQOQO
MNote: OPTIONAL (Double BA-lists)

reselection time (RES)

GSM reference: GSM 04.60

Q3 name: tResel

Modification: Online

Range: 5, 10, 15, 20, 30, 60, 120 and 300 seconds

N (not allowed)

MML default: 5 SECONDS

Description: With this parameter you define the time, in seconds, that a mobile
station which has perfomed an abnormal release with cell
reselection from this cell is not allowed to reselect this cell if
another cell is available. If the parameter has the value "not
allowed", it means the same as setting the random access retry
value to N.

Related command(s): EQG, EQO

MNote: OPTIOMNAL (Gb Interface functionality)

rxlev access min (RXP)

GSM reference: I-ETS 300 022-1 (GSM 04.08)

[-ETS 300 034-1 (GSM 05.08)

Q3 name: rxLevAccessMin

Modification: Online

Range: -110..-47 {dBm)

MML default: -105

Description: With this parameter you define the minimum power level an M3
has to receive before it is allowed to access the cell.

Related command(s): EQG, EQO

AEkkkEhhkEkkdhkbbd b Eddhkbdrddtdddbdddrbdddbhrtddidhdiddrbaddtdhbddrddhidr it idhaddrhhhibhrddadhhbidhahhiidd
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Ericsson Cell Reselection Parameter
B o L R R R R R R e R TR
CRO

Type: Numeral

Range: 0to 63

Unit: dB

Default : 0

Command: RLSBC, RLSBP

Comments: Cell Reselection Offset.

Defines an offset to encourage or discourage MSs to select the
cell while it is camping an another cell, i.e. perform a cell
reselection.

0 0dB

1 2dB

63 126 dB.

TO

Type: Numeral

Range: Oto 7

Unit: dB

Default: 0

Command: RLSBC, RLSBP

Comments: Temporary Offset.

Defines a negative offset applied to CRO.
0 0dB

6 60 dB
7 infinite.

Mote: The setting of this parameter only affects GSM phase 2
MSs.
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PT

Type: Numeral

Range: 0to 31

Unit:

Default: 0

Command: RLSBC, RLSBP

O&M: .

Comments: Penalty Time.

Defines duration for which TO is applied.
0 20 seconds

1 40 seconds

31 620 seconds.

The value 31 indicates that the cell reselection offset is negative
and that the temporary offset is ignored.

Mote: The setting of this parameter only affects GSM phase 2
MSs.

FEAEEFAEEA A A EE AR A A A A A A b A A E b h A bR a A bbb hddbhbdhddhhktddddbhadhadhhbdhddbhrdradhosdhodhhddd:
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Paging parameter

Svstem type : Nokia

enable answer to paging call on FACCH (EPF)

GSM reference: No ref.

Q3 name: pagingAnsOnFacch

Modification: Online

Range: Y (enable answer to paging call setup on FACCH)

M (disable answer to paging call setup on FACCH)

MML default: N

Description: With this parameter you enable or disable an answer to the
paging call setup on FACCH. FACCH call setup is only possible
when SDCCH congestion occurs.

Related command(s): EEM, EEQ

Mote: OPTIONAL (FACCH Call Set Up)

You can set the FACCH call setup feature ON or OFF in PRFILE.

number of multiframes (MFR)

GSM reference: |-ETS 300 022-1 (GSM 04.08)

I-ETS 300 030 (GSM 05.02)

I-ETS 300 030 (GSM 05.02)

Q3 name: noOfMultiframesBetweenPaging

Modification: When BTS is locked

Range: 2.9

MMNL default: 4

Description: With this parameter you define the number of multiframes
between two transmissions of the same paging message to the
MSs of the same paging group.

Related commandis): EQJ, EQO

System type : Siemens

NFRAMEPG=6,

range: 2-9

default: 2

Reference: GSM 04.08

GSM 05.02

GSM 05.08

Number of multiframes between paging, defines the number of
multiframes (51 TODMA frames) between two transmissions of the
same paging message to mobhiles of the same paging group’. The
paging group determines which CCCH blocks the MS shall monitor for
incoming paging messages. By just monitoring a subset of the CCCH
blocks for paging (Discontinuous Reception (DRX)) the MS can save
battery capacity. The BSC and the M5 calculate the actual paging
group from the W51, the used CCCH configuration in the current cell
(also considering the sefting NBLKACGR, see above) and the setting
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of NFRAMEFG. For each paging group, an own paging queue is
available in the BTS, i.e. the higher the CCCH capacity in the cell, the
more paging groups and thus paging queues are available in the BTS.

NBLKACGR=1,

range: 0-7

default: 0

Reference: GSM 04.08

GS5M 05.02

Number of blocks for access grant, specifies the number of CCCH
blocks per reserved for the Access Grant Channel (AGCH) during a
period of 51 TDMA frames, i e. one multiframe. This info is sent on
the BCCH (SY5 _INFO_Type3) in the IE 'Control Channel
Description’.

Paging Channel (PCH) and AGCH share the same TDMA frame
mapping when combined onto a basic physical channel. The channels
are shared on a block by block basis and the information within each
block - when de-interleaved and decoded - allows a MS to determine
whether the CCCH block is used as PCH or AGCH. This means that
the number of available CCCH blocks, which is determined by the
created CCCH configuration (e.g. channel type MAINBCCH provides
9 CCCH blocks, while MBCCHC provides only 3 CCCH blocks) is
shared between PCHs and AGCHs. Basically, in the BTS the
fransmission of PAGING REQUESTs via the PCH has priority before
the transmission of IMMEDIATE ASSIGNMENT s via the AGCH,

System type : Ericsson

AGBLK

Type: Numeral

Range: 0 to 7 if non-combined BCCH is used.

0to 2 if combined BCCH and SDCCH/4 is used

Unit: .

Default: 1

Command: RLDEC, ELDEP

O&M: The parameter is only allowed to be changed in cell state
HALTED.

Comments: Number of reserved access grant blocks.

Mumber of CCCH blocks reserved for the access grant channel.
The remaining CCCH blocks are used for the paging channel.
In each downlink non-combined SDCCH 51 frames multiframe
there are 9 different CCCH blocks and in the combined
BCCH/SDCCH there are 3 different blocks. They can be used
to:

ok Send paging messages, i.e. used as a Paging Channel.

ok Send access granted messages, i.e. used as an Access Grant
Channel.
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Paging . MSC data

PAGREP1LA

Type: Numeral

Range: 0 to 3

Uit

Default: 2

Command: DETSP TAB=AXEPARS SETNAME=GSMMMSC.
O&M: .

Comments: Repeated paging in one location area.

The parameter is optional.

This parameter defines in case of mobile terminating calls how
the paging in one location area is repeated.

0 Paging in one location area is not repeated.

1 Paging in one location area is repeated with either TMSI

or IMSI.

2 Paging in one location area is repeated with IMSI.

3 Paging is repeated as global paging with IMSI.

Mote: This parameter is only defined for Ericsson MSCs.

PAGREPGLOB
Type: Numeral
Range: 0 to 1
LInit:

Default: O

Command: DETSP. TAB=AXEPARS SETNAME=GSMMMSC.
O&M: .

Comments. Repeated global paging.

The parameter is optionail.

This parameter defines how the global paging is repeated Iif the
first paging attempt was global.

0 Global paging is not repeated.

1 Global paging is repeated with IMSI.

Mote: This parameter is only defined for Ericsson MSCs.

PAGNUMBERLA

Type: Numeral

Range: 1to 3

Unit: .

Default: 1

Command: MGEPC , MGEPFPF.
O&M:

Comments: Mumber of location areas in a paging message.
This parameter indicates the maximum permitted amount of
location areas that can be included in a paging message.

The parameter is optional.

A parameter with a value = 1 is only valid if all BESCs connected
to an MSCMNLR support a paging message with a list of location
areas.

Mote: This parameter is only defined for Ericsson MSCs.

PAGTIMEFRST1LA
Type: Numeral
Range: 2 to 10
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Unit: s

Default- 4

Command: MGEPC , MGEPP.

O&M: .

Comments: Time supervision for the first paging in one location area.

This parameter defines the time supervision for the page
response of the first paging attempt in one location area. After
expiration of this timer the paging is repeated according to
parameter PAGREP1LA. The parameter is optional.

MNote: This parameter is only defined for Encsson MSCs.

PAGTIMEFRSTGLOB
Type: Numeral

Range: 2to 10

Unit: s

Default: 4

Command: MGEPC , MGEPP.
Q&M: .

Comments: Time supervision for the first global paging.

This parameter defines the time supervision for the page
response of the first global paging attempt. After expiration of
this timer the paging is repeated according to parameter
PAGREPGLOB. The parameter is optional.

Note: This parameter is only defined for Ericsson MSCs.

PAGTIMEREP1LA
Type: Numeral

Range: 2to 10

Unit: s

Default: 7

Command: MGEPC , MGEPP.
Q&M: .

Comments: Time supervision for the repeated paging in one location ai
The parameter is optional.

This parameter defines the time supervision for the page

response of repeated paging in one location area. After

expiration of this timer no new paging repetition for this call is

done.

Note: This parameter is only defined for Ericsson MSCs.

PAGTIMEREPGLOB
Type: Numera

Range: 2 to 10

Unit: s

Default: 7

Command: MGEPC , MGEPP.
Q&M: .

Comments: Time supervision for the repeated global paging.

The parameter is optional.

This parameter defines the time supervision for page response of
repeated global paging. After expiration of this timer no new
paging repetition for this call is done.

MNote: This parameter is only defined for Encsson MSCs.
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ERICSSON __ Neighbouring cell relation

CELLR

Type: String

Pange: 1 to 7 characters except ALL

Detault: .

Command: RLNRI, RLNRC. RLNEE, RLNRP
O&M: .

Comments: Related cell designation.

The identity of the neighbouring cell for which the set of
parameters should be applied is specified by means of CELLR.
The name of the neighbouring cell must be specified here.

All internal neighbour relations are mutual unless explicitly
specified.

Example:

If cell B 1s defined as a neighbour to cell A

(CELLR = B) with certain values for the hysteresis and offset
parameters then cell A 1s automatically defined as a neighbour to
cell B with the same hysteresis values (symmetric relation) and
the same absolute values but opposite sign for the offset
parameters (antisymmetric relation).

CTYPE

Type: String

Pange: EXT, Onutted

Unit: .

Default: Omuitted

Command: RLDEI ELLHP. RLDEP

O&M: .

Comments: External cell.

If the neighbouring cell belongs to another BSC then this nmst
be specified explicitly by means of CTYPE.

EXT The neighbouring cell is external.

Omitted The neighbouring cell is internal.

In addition CGI. BSIC, LAYER. LAYFRTHR,
LAYERHYST. PSSTEMP. PTIMTEMP, BCCHNO,
BSPWR. BSTXPWR., BSRXMIN. BSRXSUFF. MSTXPWER,
MSRXMIN, MSRXSUFF, AW, SCHO. MISSNM and
EXTPEN must be specified for an external neighbouring cell.
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These parameters are also defined n the neighbouring cell’s home BSC.
RELATION

Type: String

Range: SINGLE. Omutted

Unit: .

Detault: Omitted

Command: RLNRI

O&M: .

Comments: The parameter 1s only specified when the relation is one way cell
cellr. This means that offset and hysteresis parameters are

only defined in one direction.

RELATION is always set to single for external cells, 1.e.

neighbouring cells that belong to another BSC.

CS

Type: String

Range: YES. NO

Unit: .

Detault: NO

Command: RLNEC, RLNRP

O&M: .

Comments: Co-site, which mdicates if a cell shares the same site as its
neighbour.

YES Cell 1s co-sited with neighbour.,
NO Cell 1s not co-sited with neighbour.
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Double BA lists parameter system : Ericsson
Cell data

MECCHNO

Type: Muneral

Bange: 128 1o 251 (GSM 200

1 to 124 (GSM 200, P-band).

0,975 to 1023 (G5M 200, Gl -band).
512 to 885 (GSM 18007,

512 to 810 (GSM 1900)

Umit: ARFCN

Defanlt: .

Commeand: RLMFC, RLMFP
Q&M

Comments: Absolute BEF channe]l munber for measurement on BOCCH.

The mumber i3 the absolute EF channel mmmber for the BOCH
for cells to be measured on by a mobile station in the cell.
MBCCHNO 15 the BCCH allocation,

LISTTYPE

Type: Identifier

Fange: IDLE, ACTIVE, Qmitted

Ut:

Default: .

Command: RILMFC, RLMFP

O&M: .

Conmments: This parameter identifies which type of list the chosen
frequencies will be on. When the MS 15 m idle or active mode, it
will measure on the frequencies on the comesponding list.
IFLISTTYPE 1z not specified. both Lists are affected.
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Handover Parameter
System type :Ericsson

HNDSDCCH

Type: Numeral

Range: 0. 1

Unit: .

Default: 1

Command: MGEPC . MGEPP.

O&M: .

Comments: Intra-MSC inter-BSC handover on signalling channels. The
parameter is optional.

HNDSDCCH determines if intra-MSC inter-BSC handover is
allowed on signalling channels:

0 Intra-MSC inter-BSC handover is not allowed on

sigmalling channels.

1 Intra-MSC inter-BSC handover is allowed on signalling
chamnels.

Note: This parameter is only defined for Ericsson MSCs.

HNDSDCCHTCH

Type: Numeral

Range: 0. 1

Unit: .

Default: 1

Command: MGEPC . MGEPP.

O&M: .

Comments: Intra-MSC inter-BSC handover from signalling to tratfic
chamnel. The parameter is optional.

HNDSDCCHTCH determines if intra-MSC inter-BSC
handowver is allowed from signalling to traffic channel:

0 Intra-MSC inter-BSC handover is not allowed from
sigmalling to traffic channel.

1 Intra-MSC inter-BSC handover is allowed from
sigmalling to traffic channel.

Note: This parameter is only defined for Ericsson MSCs.

HNDTCMDINTRA

Type: Numeral

Range: 5 to 120

Unit: Seconds with 1 sec intervals

Default: 15

Command: MGEPC . MGEPP.

O&M: .

Comments: Time supervision in intra-MSC mter-BSC handover. The
parameter is optional.

HNDTCMDINTRA describes the time between the
HANDOVER COMMAND and HANDOVER COMPLETE
messages in intra-MSC inter-BSC handover (according to T102
in GSN 03.09).

Note: This parameter is only defined for Ericsson MSCs.
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BSC data
TINIT

Type: Numeral

Range: 0 to 120

Unit: SACCH periods (480 ms)

Default: 10

Command: RLLBC. RLLBP

O&M: .

Comments: Mininmum time before handover is allowed on an initial call or
after handover.

The locating comparison is performed every SACCH period

(480 ms), except for certain periods for which the maximum
lengths are specified by the parameters: TINIT, TALLOC and
TURGEN. They apply to different situations.

The locating process is suspended during a time specified by TINIT.

TALLOC

Type: Numeral

Range: 0 to 120

Unit: SACCH periods (480 ms)

Default: 2

Command: RLLBC, RLLBP

O&M: .

Comments: Mininmm time between allocation attempts when there is a
better cell condition and when the first allocation attempt has failed.

In the case a handover, intra cell handover or overlaid/underlaid
subeell change fails due to congestion, the locating process
continues but no handover candidate list will be prepared before

the timer TALL.OC has expired, unless an urgency state is detected.

TURGEN

Type: Numeral

Range: 0 to 120

Unit: SACCH periods (480 ms)

Default: 2

Command: RLLBC, RLLBP

O&M: .

Comments: Minimum time between allocation attemipts at an urgency
condition and when the first allocation attempt has failed.

In the case an urgency handover attempt fails due to congestion,
the locating process will proceed and even a handover candidate
list will be prepared. However the candidate list will not be
transferred to the handover function durng the time specified by
the parameter TURGEN, unless the candidate list contains a
better cell.
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TALIM

Type: Numeral

Range: 0 to 63 (normal range cell).

0 to 219 (extended range cell)

Unit: Bit periods (bp)

Default: 62

Command: RLLUC, RLLUP

O&M: .

Comments: Timing advance limit for handover. Urgency detection
parameter.

TALIM determines the maximum timing advance that the MS is
recommended to use in the cell.

If the measured and averaged timing advance value i1s equal to or
greater than TALIM, the cell must be abandoned urgently if
there exists a neighbouring cell that can take over the
connection. If no such cell exists no action is taken.

The useful range of TALIM is

0 to 219 Extended range cells with RBS2000.

0 to 133 Extended range cells with RBS200 using SPPboards.

0 to 63 Normal range cells.

Signalling channel handover . BSC data
IBHOSICH

Type: Identifier

Fange: ON, OFF

Unit: .

Default: OFF

Command: RLLBC, RLLBP

O&M: .

Comments: Switch, which defines if, inter BSC handover on signalling
channel 15 allowed.

ON Allowed.

OFF Not allowed.

ITHOSICH

Type: Identifier

Range: ON, OFF

Unit: .

Default: OFF

Command: RLLBC, RLLBP

O&M: .

Comments: Switch, which defines if intra-cell handowver on signalling
chamnel 15 allowed.

ON Allowed.

OFF Not allowed.
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Signalling channel handover . cell data
SCHO

Type: Identifier

Range: ON, OFF

Unit:

Default: OFF

Command:; RLLOC, RLLOP

O&M: .

Comments: SDCCH handover switch.

RADIO NETWORK PARAMETERS & CELL DESIGN DATA FOR ERICSSON.S GSM STSTEM
72(214) 90/1553-HSC 103 12/4 Uen RevD 2003-10-24

SCHO 15 used to identify if handovers on SDCCH are allowed
in the cell. The handover procedure is the same as for handover
on the TCH, 1.e. the locating function prepares a ranking list and
sends it to the handover function.

ON Handovers on SDCCH are allowed. This applies to both
handovers from and to the cell.

OFF Handovers on SDCCH are not allowed. Handovers from
as well as to the cell are inhibited.

Note: To allow handover on SDCCH between two cells, both
cells must have SCHO = ON.
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Handover Parameter
System type: Nokia

disable internal HO (DINHO)

GSM reference: No ref.

Q3 name: disablelntHo

Maodification: Online

Range: Y (all handovers are controlled by the MSC)

N (all handovers are not controlled by the MSC)

MML default: N

Description: With this parameter you define whether all handovers are
controlled by the MSC or not.

Related command(s): EEC), EEO

GSM macrocell threshold (GMAC)

GSM reference: No ref.

Q3 name: gsmMacrocell Threshold

Modification: Online

Range: 5..43 (dBmj, with a step size of 2 dBm

MML default: 35

Description: With this parameter you define the macrocell size by means of the
maximum transmission power of the MS in a GSM cell. If you set

the parameter value at 5 dBm, the division of cells into macrocells

and microcells is not in use.

Related command(s): EEM, EED

GSM microcell threshold (GMIC)

GSM reference: No ref.

Q3 name: gsmMicrocellThreshold

Modification: Online

Range: 5..43 (dBm), with a step size of 2 dBm

MML default: 33

Description: With this parameter you define the microcell size by means of the
maximum transmission power of the MS in a GSM cell. If you set

the parameter value at 43 dBm, the division of cells into

macrocells and microcells is not in use.

Related command(s): EEM, EEOQ

HO preference order interference DL. (HDL)

GSM reference: Mo ref.

Q3 name: hoPreferenceOrderinterfDL

Maodification: Online

Range: INTER, INTRA

MML default: INTER

Description: With this parameter you define the order of preference between
intra-cell and inter-cell handovers when the cause of the handover

is downlink interference.

Related command(s): EEM, EEOQ
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HO preference order interference UL (HUL)

GSM reference: No ref.

Q3 name: hoPreferenceQrderinterfUL

Madification: Online

Range: INTER, INTRA

MML default: INTER

Description: With this parameter you define the order of preference between
intra-cell and inter-cell handovers when the cause of the handover

is uplink interference.

Related command(s). EEM, EED

TCH in handover (HRI)

GSM reference: Mo ref.

Q3 name: tchRatelnternalHo

Madification: Online

Range: 1.5

MML default: 1

Description: With this parameter you define the traffic channel allocation during
BSS internal or external handovers. The parameter controls the
target cell selection and the TCH channel rate and speech codec
determination in traffic channel allocation. The parameter can
have the following values:

1 ... The call serving type of TCH has to be primarily allocated.
The call serving type of speech codec inside the call serving type
of TCH can change.

2 .. The call serving type of TCH and the call serving type of
speech codec are preferred to be primarily allocated during the
speech connection. The channel rate change is possible during
data connection, if necessary, and if the radio interface data rate
allows it.

3 ... The channel rate and speech codec changes are totally

HO level umbrella (AUCL)

GSM reference: Mo ref.

Q3 name: holLevelUmbrella

Modification: Online

Range: -110..-47 (dBm)

MML default: 47

Description: With this parameter you define the minimum signal level of an
adjacent cell, when a handover is allowed to an adjacent umbrella

cell.

Related command(s). EAC, EAN, EAD

HO load factor (OF)

GSM reference: No ref.

Q3 name: holoadFactor

Modification: Online

Range: 0..7

MML default: 1

Description: With this parameter you define how much the priority of the target
BTS will be decreased if the BTS is overloaded. The parameter is

used only for the BTSs under one BSC because the BSC cannot

get information about the loading of other BTSs
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HO margin lev (LMRG)

GSM reference: No ref.

3 name: hoMarginLev

Modification: Online

Range: -24..24 (dB) (1 dB step size)

MML default: 3

Description: With this parameter you define a threshold for a handover caused
by signal level.

Related command(s): EAC, EAM, EAD

HO margin pbgt (PMRG)

GSM reference: No ref.

03 name: hoMarginPBGT

Modification: Online

Range: -24..63 (dB) (1 dB step size)

MML default: 6

Description: With this parameter you define a threshold in the power budget
process. The handover margin prevents repeated handover

between adjacent cells.

Related command(s): EAC, EAM, EAD

HO margin qual (QMRG)

GSM reference: No ref.

3 name: hoMarginCual

Modification: Online

Range: -24..24 (dB) (1 dB step size)

MML default: O

Description: With this parameter you define a threshold for a handover caused
by signal quality.

Related command(s): EAC, EAM, EAD

HO priority level (PRI)

GSM reference: I-ETS 300 034-1 (GSM 05.08)

3 name: hoPriorityl evel

Modification: Online

Range: 0.7

MML default: 3

Description: With this parameter you define the priority level for an adjacent
cell. The priority level is used for target cell evaluation by the
handover control process. By using priority levels for the handover
algorithm, it is possible to take into account the location of the
adjacent cell.

Related command(s): EAC, EAM, EAD

RX lev min cell (SL)

GSM reference: No ref.

Q3 name: rxLevMinCell

Modification: Online

Range: -110..-47 {dBm)

MML default: -100

Description: With this parameter you define the minimum signal level of an
adjacent cell, when a handover is allowed to one of them.

Related command(s): EAC, EAM, EAQ
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target cell of direct access to desired layer (DADL)

GSM reference: No ref.

Q3 name: dadibTargetCell

Maodification: Online

Range: Y/N

MML default: M

Description: With this parameter you define whether the direct access to
desired layer/band handover is applied to the adjacent cell.

Related commandi(s): EAC, EAM, EAO

Mote: OFTIONAL (Direct Access to Desired Layer/Band)

enable intracell handover interference UL (EIC)

GSM reference: No ref.

Q3 name: enablelntracellHandover, enablelntraHolnterlUL
Modification: Online

Range: Y/N

MML default: Y

212 (366) # Nokia Corporation

Mokia Proprietary and Confidential

dn9813866

Issue 19-0 en

BSS Radio Metwork Parameter Dictionary

Description: With this parameter you indicate whether an infracell handover
caused by uplink interference is enabled. The parameter does
not affect handovers between normal and extended areas.
Related commandi(s). EHC, EHG, EHO

enable intracell handover interference DL (EIH)

GSM reference: No ref.

Q3 name: enablelntracellHandover, enablelntraHolnterDL

Modification: Online

Range: Y/N

MML default: Y

Description: With this parameter you indicate whether an infracell handover
caused by downlink interference is enabled. The parameter does

not affect handovers between normal and extended areas.

Related commandi(s). EHC, EHG, EHO

enable power budget handover (EPB)

GSM reference: No ref.

Q3 name: enablePwrBudgetHandover

Modification: Online

Range: Y/N

MML default: Y

Description: With this parameter you indicate whether the BTS power budget
handover control is enabled.

Related commandi(s). EHC, EHG, EHO
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enable SDCCH handover (ESD)

E5SM reference: No ref.

213 name: enableSDCCHHandover

Modification: Online

Range: Y/N

MML default: N

Description: With this parameter you indicate whether the BTS SDCCH
handover is enabled.

Related command(s). EHC, EHG, EHO

MNote: OFTIONAL (SDCCH Handover)

enable umbrella handover (EUM)

G5M reference: Mo ref.

3 name: enableUmbrellaHandover

Modification: Online

Range: Y/N

MML default: M

Description: With this parameter you indicate whether the BTS umbrella
handover is enabled.

Related command(s): EHC, EHG, EHO

andover period power budget (HPP)

GSM reference: No ref.

Q3 name: hoPeriodPBGT

Modification: Online

Range: 0..63

MML default: 6 (SACCH Periods)

Description: With this parameter you define the interval between power budget
handover threshold comparisons.

Related command(s). EHC, EHG, EHO

handover period umbrella (HPU)

GSM reference: No ref.

13 name: hoFeriodUmbrella

Modification: Online

Range: 0..63

MML default: 6 (SACCH Periods)

Description: With this parameter you define the interval between umbrella
handover threshold comparisons.

Related command(s). EHC, EHG, EHO
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min int between HO req (MIH)

GSM reference: No ref.

Q3 name: minintBetweenHoReq

Modification: Online

Range: 0..31 (s)

MML default: 5

Description: With this parameter you define the minimum interval between
handovers related to the same connection.

Related command(s). EHC, EHG, EHO

min int between unsucc HO attempt (MIU)
GSM reference: No ref.

Q3 name: minintBetweenUnsuccHoAttempt

Modification: Online

Range: 0..31 (s)

MML default: 3

Description: With this parameter you define the minimum interval between
unsuccessful handover attempts related to the same connection.

Related command(s). EHC, EHG, EHO

163

www. Par sBook. Or g



www. Par sBook. O g

(0900 550 a5 8 )50 uag s 42 )3 comr  JUIS 3laas dlno (1) B SV )| Joaz

MMM = 2 3 3 -3 -3 -3 - =k =k
EUN ORI RUN QPR NIO RGN =

0.00001

0.00005

0.0001

0.0005

Grade of Service

0.001

0.002

0.003

0.004

0.005

0.006

.00001
.00448
03980
12855
27584
AT7596
12378
1.0133
1.3391
1.6970
2.0849
2.4958
2.9294
3.3834
3.8559
4.3453
4.8502
5.3693
5.9016
§.4460
7.0017
7.5680
8.1443
8.7298
9.3240
9.9265
10.537
11.154
11.779
12.417
13.054
13.697
14.346
15.001
15.660
16.325
16.995
17.669
18.348
19.031
19.718
20.409
21.104
21.803
22.505
2321
23.921
24.633
25349
26.067
26.789

.00005
01005
06849
19554
38851
63923
93919
1.2816
1.6595
2.0689
2.5059
2.9671
3.4500
3.9523
4.4721
5.0079
5.5683
6.1220
6.6980
7.2854
7.8834
8.4926
9.1095
9.7351
10.369
11.010
11.659
12.314
12.976
13.644
14.318
14.998
15.682
16.372
17.067
17.76G6
18.470
19.178
19.890
20.606
21.326
22.049
22776
23.507
24.240
24.977
25717
26.460
27.206
27.954
28.706

00010
01425
08683
23471

451495
72826
1.0541

1.4219
1.8256
2.2601

27216
3.2072
37136
4.2388
4.7812
53380
59110
64959
7.0927
7.7005
8.3186
8.9462
9.5826
10.227
10.880
11.540
12.207
12.880
13.560
14.246
14.937
15.633
16.335
17.041

17.752
16.468
19.188
19.911

20.640
21.372
22107
22.846
23.587
24333
25.081

25833
26.587
27.344
25104
26.867
20.632

00050
03213
15170
36236
64857
99567
1.3922
1.8298
2.3016
2.8028
3.3294
3.8781
4.4465
5.0324
5.6339
6.2496
6.8782
7.5186
8.1698
8.8310
9.5014
10.180
10.863
11.562
12.264
12.972
13.686
14.406
15.132
15.863
16.599
17.340
18.085
18.835
19.589
20.347
21.108
21.873
22.642
23.414
24.189
24 967
25748
26.532
27.319
28.109
28.901
29.696
30.493
31.292
32.094

00100
04576
19384
43927
76212
1.1459
1.5786
2.0513
2.5575
3.0920
3.6511

42314
4.8306
5.4464
6.0772
6.7215
T7.3781

8.0459
8.7239
9.4115
10.108
10.812
11.524
12.243
12.969
13.701

14.439
15.182
15.8930
16.684
17.442
18.205
18.972
19.743
20.517
21.296
22078
22.864
23652
24.444
25239
26.037
26.837
27.641

28.447
20.255
30.066
30.879
31.694
32.512
33.332

00200
06534
24872
53503
89986
1.3252
1.7984
2.3106
2.8549
3.4265
4.0215
4.6368
5.2700
5.9190
6.5822
7.2582
7.9457
8.6437
9.3515
10.068
10.793
11.525
12.265
13.011
13.763
14.522
15.285
16.054
16.828
17.606
18.389
19.176
19.966
20.761
21.559
22.361
23.166
23974
24785
25.599
26.416
27.235
28.057
28.882
20.708
30.538
31.369
32.203
33.039
33.876
34.716

00301
08064
28851
60209
59446
1.4468
1.9463
24837
3.0526
3.6480
4.2661
4.9038
5.5588
6.2291
6.9130
7.6091
8.3164
9.0339
9.7606
10.496
11.239
11.989
12.746
13.510
14.279
15.054
15.835
16.620
17.410
18.204
19.002
19.805
20,611
21.421
22.234
23.050
23.870
24.692
25.518
26.346
27177
28.010
28.846
29.684
30.525
31.367
32.212
33.059
33.908
34.759
35.611

00402
09373
32099
65568
1.0692
1.5421

2.0614
2.6181

3.2057
3.8190
44545
5.1092
5.7807
6.4670
7.1665
7.8780
§.6003
9.3324
10.073
10.823
11.580
12.344
13.114
13.891

14.673
15.461

16.254
17.051

17.853
18.660
19.470
20.284
21.102
21.923
22748
23575
24.406
25240
26.076
26.915
27.756
28.600
20.447
30.295
31.146
31.999
32.854
33711
34.570
35431
36.293

00503
10540
.34900
70120
1.1320
1.6218
21575
2.7299
3.3326
3.9607
4.6104
5.2789
5.9638
5.6632
7.3755
8.0995
8.8340
9.5780
10.331
11.092
11.860
12.635
13.416
14.204
14.997
15.795
16.598
17.406
168.218
19.034
19.854
20678
21.505
22.336
23.169
24.006
24.846
25.689
26.534
27.382
28.232
29.085
29.940
30.797
31.656
32517
33.381
34.246
35.113
35.982
36.852

.00604
-11608
237395
74124
1.1870
1.6912
2.2408
2.8266
3.4422
4.0829
4.7447
54250
6.1214
6.8320
7.5552
8.2898
9.0347
9.7889
10.552
11.322
12.100
12.885
13.676
14.472
15.274
16.081
16.893
17.709
18.530
19.355
20.183
21.015
21.850
22689
23.531
24 376
25223
26.074
26.926
27.782
28.640
29.500
30.362
31.227
32.093
32.962
33.832
34.704
35.578
36.454
37.331

0.00001
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0.0001

0.0005

0.001
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0.007

0.008

0.009

0.01

Grade of Service

0.02

0.03

0.05

0.1

0.2

0.4

00705
12600
30664
A7729
1.2362
1.7531
2.3149
209125
3.5395
41911
48637
55543
6.2607
6.9811
7.7139
8.4579
9.2119
9.9751
10.747
11.526
12.312
13.105
13.904
14.709
15.519
16.334
17.153
17.977
18.805
19.637
20473
21.312
22,155
23.001
23.849
24701
25556
26.413
27.272
28.134
28.999
29.866
30.734
31.605
32.478
33.353
34.230
35.108
35.988
36.870
37.754

00806
13532
41757
81029
1.2810
1.8093
2.3820
2.9902
3.6274
4.2889
4.9709
5.6708
6.3863
7.1155
7.8568
8.6092
9.3714
10.143
10.922
11.709
12.503
13.303
14.110
14.922
15.739
16.561
17.387
18.218
19.053
19.891
20.734
21.580
22.429
23.281
24.136
24.994
25.854
26.718
27.583
28.451
29.322
30.194
31.069
31.946
32.824
33.705
34.587
35.471
36.357
37.245
38.134

00908
14416
43711

.84085
1.3223
1.8610
2.4437
3.0615
3.7080
4.3784
5.0691

57774
6.5011

7.2382
7.9874
8.7474
9.5171

10.296
11.082
11.876
12.677
13.484
14.297
15.116
15.839
16.768
17.601

18.438
19.279
20123
20972
21.823
22678
23.536
24 397
25261
26127
26.996
27.867
28.741
20616
30.494
31.374
32.256
33.140
34.026
34.913
35.803
36.694
37.586
38.480

01010
15259
45549
86942
1.3608
1.9080
2.5009
3.1276
3.7825
4.4612
51599
5.8760
6.6072
7.3517
5.1080
8.8750
9.6516
10.437
11.230
12.031
12.838
13.651
14.470
15.285
16.125
16.959
17.797
18.640
19.487
20.337
21.191
22.048
22.909
23772
24.638
25.507
26.378
27.252
28.129
29.007
29.888
30.771
31.656
32.543
33.432
34.322
35215
36.109
37.004
37.901
38.800

02041
22347
60221
1.0923
1.6571
2.2759
2.9354
3.6271
4.3447
5.0840
58415
6.6147
7.4015
8.2003
9.0096
9.8284
10.656
11.491
12.333
13.182
14.036
14.896
15.761
16.631
17.505
18.383
19.265
20.150
21.039
21.932
22.827
23725
24 626
25.529
26.435
27.343
28.254
20.166
30.081
30.997
31.916
32.836
33.758
34.682
35.607
36.534
37.462
38.392
39.323
40.255
41.189

03083
28155
71513
1.2589
1.8752
2.5431
3.2497
3.0865
47479
5.5294
6.3280
7.1410
7.9667
§.8035
9.6500
10.505
11.268
12.238
13.115
13.997
14.885
15.778
16.675
17.577
18.483
19.392
20.305
21.221
22.140
23.062
23.987
24914
25.844
26,776
27711
28.647
29.585
30.526
31.468
32.412
33.357
34.305
35253
36.203
37.155
38.108
39.062
40.018
40.975
41.933
42.892

05263
38132
.89940
1.5246
2.2185
2.9603
3.7378
4.5430
5.3702
6.2157
7.0764
7.9501
5.8349
9.7295
10.633
11.544
12.461
13.385
14.315
15.249
16.189
17.132
18.080
19.031
19.985
20.943
21.904
22867
23.833
24.802
25773
26.746
271721
28.698
29.677
30.657
31.640
32.624
33.609
34.596
35.584
36.574
37.565
38.557
39.550
40.545
41.540
42.537
43.534
44533
45.533

1111
.50543
1.2708
2.0454
2.8811
3.7584
4.6662
5.5871
§.5464
7.5106
8.4871
5.4740
10.470
11.473
12.484
13.500
14.522
15.548
16.579
17.613
18.651
19.692
20737
21.784
22.833
23.885
24939
25995
27.053
28.113
29.174
30.237
31.301
32.367
33434
34.503
35.572
36.643
37715
38.787
39.861
40.936
42011
43.088
44 165
45243
46.322
47.401
48.481
49.562
50.644

25000
1.0000
1.9289
29452
4.0104
5.1086
6.2302
7.3692
8.5217
9.6850
10.857
12.036
13.222
14.413
15.608
16.807
18.010
19.216
20424
21.635
22.848
24.064
25281
26.499
27.720
28.941
30.164
31.388
32.614
33.840
35.067
36.295
37.524
38.754
39.985
41.216
42.448
43.680
44.913
45.147
47.381
48.616
49.851
51.086
52.322
53.559
54.796
56.033
57.270
58.508
59.746

66667
2.0000
3.4798
50210
6.5955
8.1907
9.7998
11.419
13.045
14.677
16.314
17.954
19.598
21.243
22.891

24.541

26.192
27.844
20.498
31.152
32.808
34.464
36.121

37.779
39.437
41.096
42755
44414
46.074
47.735
49.395
51.056
52.718
54379
56.041

57.703
59.365
61.028
62.690
64.353
66.016
67.679
69.342
71.006
72.669
74.333
75997
77.660
79.324
80.988
82.652

0.007

0.008

0.009

0.01
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0.00001

0.00005

0.0001

0.0005

Grade of Service

0.001

0.002

0.003

0.004

0.005

0.0086

26.789
27.513
28.241
28.971
29.703
30.438
31176
31.916
32.659
33.404
34.151
34.900
35.651
36.405
37.160
37.918
38.677
39.439
40.202
40.967
41.734
42.502
43.273
44.045
44818
45.593
46.370
47.149
47.928
48.710
49.492
50.277
51.062
51.849
52.637
53427
54.218
55.010
55.804
56.508
57.394
58.192
58.990
59.789
60.590
61.392
62.194
62.998
63.803
64.609
65.416

28.706
29.459
30.216
30.975
31.736
32.500
33.266
34.034
34.804
35.577
36.351
37127
37.906
38.686
39.468
40.252
41.038
41.825
42.615
43.405
44198
44992
45.787
46.585
47.383
48.183
48.985
49.787
50.592
51.397
22.204
53.012
23.822
54.633
55.445
56.258
57.072
57.887
58.704
59.526
60.344
61.164
61.985
62.807
63.630
64.454
65.279
66.105
66.932
67.760
68.589

29.632
30.400
31.170
31.942
32717
33.494
34.273
35.055
35.638
36.623
37411
38.200
38.991
39.784
40.579
41.375
42173
42973
43775
44 578
45382
46.188
46.996
47.805
48.615
49.427
50.240
51.054
51.870
52.687
53.506
54.325
55.146
55.068
56.791
57615
58.441
59.267
60.095
60.923
61.753
62.584
63.416
64.248
65.082
65.917
66.752
67.589
68.426
69.265
70.104

32.004
32.898
33.704
34.512
35.322
36.134
36.948
37.764
38.581
39.401
40.222
41.045
41.869
42.695
43.523
44.352
45183
46.015
46.848
47.683
48.519
49.357
50.195
51.035
21.877
52.719
23.563
54.408
95.254
56.101
26.949
57.798
28.649
59.500
60.352
61.206
62.060
62.915
63.772
64.629
65.487
66.346
67.206
68.067
68.928
69.791
70.654
71.518
72.383
73.248
74.115

33.332
34.153
34.977
35.803
36.631
37.460
38.291
39.124
39.959
40.795
41.633
42472
43.313
44 156
45.000
45.845
46.692
47.540
48.389
49.239
50.091
50.944
51.799
52.654
53.511
54.369
55.227
56.087
56.948
57.810
58.673
59.537
60.403
61.269
62.135
63.003
63.872
64.742
65.612
66.484
67.356
68.229
69.103
69.978
70.853
71.729
72.606
73.484
74.363
75.242
76.122

34.716
35.558
36.401
37.247
38.004
38.942
39.793
40.645
41.498
42.353
43.210
44.068
44 927
45788
46.650
47.513
48.378
49.243
50.110
50.979
51.648
52.718
53.590
54 .463
55.337
56.211
57.087
57.964
58.842
29.720
60.600
61.480
62.362
63.244
64.127
65.011
65.897
66.782
67.669
68.556
69.444
70.333
71.222
72113
73.004
73.896
74.788
75.681
76.575
77.469
78.364

3561
36.466
37.322
38.180
39.040
39.901
40.763
41.628
42.493
43.360
44229
45.099
45970
46.843
47.716
48.591
49.467
50.345
91.223
52.103
52.984
53.865
54.748
55.632
26.517
57.402
58.289
59177
50.065
50.955
§1.845
62.737
§3.629
64.522
65.415
66.310
67.205
68.101
58.908
69.8096
70.794
71.693
72.593
73.493
74.394
75.296
76.199
77.102
78.006
78.910
79.815

36.293
37.157
38.023
38.891
39.760
40.630
41.502
42.376
43.251
44 127
45.005
45.884
46.764
47 646
48.528
49.412
50.297
51.183
52.071
52.859
53.648
54.739
55.630
56.522
57.415
58.310
59.205
60.101
60.998
61.895
62.794
63.693
64.594
65.495
66.396
67.299
68.202
69.106
70.011
70.917
71.823
72.730
73.637
74.545
75454
76.364
77.274
78.185
79.096
80.008
80.920

36.852
37.724
38.508
39.474
40.351
41.229
42109
42.990
43.873
44 757
45.642
46.528
47.418
48.305
49.195
50.086
50.978
51.872
52.766
53.662
54.558
55.455
56.354
97.253
58.153
59.054
59.956
60.859
61.763
62.668
63.573
64.479
65.386
66.294
67.202
68.111
69.021
69.932
70.843
71.755
72.668
73.581
74.495
75410
76.325
77.241
78.157
79.074
79.992
80.910
81.829

37.331
38.211
39.091
39.973
40.857
41.742
42.629
43.5186
44.406
45.296
46.188
47.081
47.975
48.870
49.766
50.664
51.562
52.462
53.362
54.264
55.166
56.070
56.974
57.880
58.786
59.693
60.601
61.510
62.419
63.330
64.241
65.153
66.065
66.979
67.893
66.808
69.724
70.640
71.557
72474
73.393
74311
75.231
76.151
77.072
77.993
78.915
79.837
80.760
81.684
82.608
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Grade of Service
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0.05
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37.754
38.639
39.526
40.414
41.303
42.194
43.087
43.980
44 875
45771
46.669
47.567
48.467
49.368
50.270
51173
52077
529682
53.868
54.795
25.703
56.612
57.522
58.432
59.344
60.256
61.169
62.083
62.998
63.914
64.830
G5.747
66.665
67.583
G8.503
69.423
70.343
71.264
72.186
73.109
74.032
74958
75.880
76.805
T7.731
78.657
79.584
80.511
81.439
82.367
83.295

38.134
39.024
39.916
40.810
41.705
42601
43.499
44 .308
45.208
46.199
47.102
48.005
48.910
49.816
20.723
51.631
52.540
23.450
54.361
55.273
26.186
57.099
58.014
28.930
59.846
60.763
61.681
62.600
63.519
G4.439
G5.360
66.282
67.204
G8.128
69.051
69.976
70.801
71.827
72753
73.680
74.608
75.536
76.465
77.394
78.324
79.255
80.186
81117
82.050
82.082
83.916

38.480
39.376
40.273
41171
42.071
42972
43.875
44778
45.683
46.589
47.497
48.405
49.314
50.225
91137
52.049
52.963
23.877
54.793
55.709
56.626
57.545
58.464
99.384
60.304
61.226
62.148
63.071
G3.995
54.919
G5.845
66.771
67.697
68.625
§9.553
70.481
71.410
72.340
73.271
74.202
75.134
76.066
76.999
77.932
78.866
79.801
80.736
81.672
82.608
83.545
84.482

38.800
39.700
40.602
41.505
42.400
43.315
44222
45.130
46.039
46.950
47 .861
48.774
49.688
50.603
51.518
52.435
53.353
54.272
55.191
56.112
57.033
57.956
58.879
59.803
50.728
61.653
52.579
653.506
654.434
65.363
656.292
67.222
68.152
659.084
70.016
70.948
71.881
72.815
73.749
74.684
75.620
76.556
77.493
78.430
79.368
80.306
81.245
82.184
83.124
84.064
85.005

41.189
42124
43.060
43.997
44.936
45.875
46.816
47.758
48.700
49.644
50.580
51.534
52.481
53.428
54.376
55.325
56.275
57.226
58177
59.129
60.082
61.036
61.990
62.945
63.900
64.857
65.814
66.771
67.729
68.688
69.647
70.607
71.568
72.520
73.490
74.452
75.415
76.378
77.342
78.306
79.271
80.236
81.201
82.167
83.134
84.100
85.068
86.035
87.003
87.972
88.941

42.892
43.852
44813
45776
46.739
47.703
48.669
49.635
50.602
51.570
52.539
53.508
54.478
55450
96.421
57.394
58.367
59.341
60.316
61.291
62.267
63.244
G4.221
65.199
66.177
G7.156
68.136
69.116
70.006
71.077
72059
73.041
74.024
75.007
75990
76.974
77.959
78.944
79.929
80.915
81.901
82.888
83.875
84.862
85.850
86.838
87.826
88.815
89.804
90.794
91.784

45.533
46.533
47.534
48.536
49.539
50.543
51.548
52.553
53.559
54.566
55.573
56.581
57.590
58.599
59.609
60.619
61.630
62.642
63.654
64.667
65.680
66.694
67.708
68.723
69.738
70.753
71.769
72.786
73.803
74.820
75.838
76.856
77.874
78.893
79.912
80.932
81.952
82.972
83.993
85.014
86.035
87.057
88.079
89.101
90.123
91.146
92.169
93.193
94.216
95.240
96.265

50.644
51.726
22.808
53.891
54.975
56.059
57.144
58.229
29.315
60.401
61.488
62.575
63.663
64.750
65.839
66.927
68.016
69.106
70.196
71.286
72.376
73.467
74.558
75.649
76.741
77.833
78.925
80.018
81.110
82.203
83.297
84.390
85.484
86.578
87.672
88.767
89.861
90.956
92.051
93.146
94.242
95.338
96.434
97.530
98.626
99.722
100.82
101.92
103.01
104.11
105.21

59.746
60.985
62.224
63.463
64.702
65.942
67.181
68.421
69.662
70.902
72.143
73.384
74.625
75.866
77.108
78.350
79.592
80.834
82.076
83.318
84.561
85.803
87.046
88.289
89.532
90.776
92.019
93.262
94.506
95.750
96.993
98.237
99.481
100.73
101.97
103.21
104.46
105.70
106.95
108.19
109.44
110.68
111.93
11317
114.42
115.66
116.91
118.15
119.40
120.64
121.89

82.652
84.317
85.981
87.645
89.310
90.974
92.639
94.303
95.068
97.633
99.297
100.96
102.63
104.29
105.96
107.62
109.29
110.95
112.62
114.28
115.95
117.61
119.28
120.94
122.61
12427
125.94
127.61
129.27
130.94
132.60
134.27
135.93
137.60
139.26
140.93
142.60
144 .26
145.93
147.59
149.26
150.92
152.59
154.26
155.92
157.59
159.25
160.92
162.59

164.25] 1
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870-960
[ 6 |

Eurocell Panel

Vertical Polarization
Half-power Beam Width
Fixed Electrical Downtilt
VPal Panel 870-960 90° 15.5dBi 6°T

KATHREIN

Antennen - Electronic

Type No. 741 067
Frequency rangs 870 - 960 MHz
Polarization Vertical
Gain 15.5 dBi
Half-power heam width H-plane: 90°
E-plane: 9°
Electrical downilt 6", fired
Front-to-back ratio =22 dB
Impedance A0Q
VSWR =13
Intermodulation IM3 < -150 dBc

(2 x 43 dBm carrier)

Max. power 500 W (at 50 °C ambient temperature)
Input 7-16 female
Connector position Rearside
Weight 9 kg
Wind load (at 150 km/h) Frontal / Lateral / Rearside:
JAONT220NTTHON 6° electrical downil

Max. wind velocity 200 kmm
Height/width/depth 1934 1 258 / 103 mm
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Eurocell Panel
Vertical Polarization
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870-960

HI

Half-power Beam Width 65°

KATHREII

Antennen - Electron

VPol Panel 870-960 65° 18.5dBi 6°T

Type No. 732 689
Frequency range 870 - 960 MHz
Polarization Vertical
Gain 18.5 dBi
Half-power beam width H-plane: 65
E-plane: 6.5°
Electrical downtilt 6%, fixed
Front-te-hack ratio = 25 dB
Impedance 00
YEWR =13
Intermodulation IM3 =-150 dBc

(2 ¥ 43 dBm carrier)

Max. power 500 W (at 50 °C ambient temperaturs)
Input 7-16 female

Connector position Rearside

Weight 12 kg

Wind load (at 150 km/h)

Frontal / Lateral / Rearside:
460 N 300 N F 1020 N

Max. wind velocity

200 km/h

Haightiwidth/dapth

2574 1 258 1 103 mm
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Vertical Pattern
6° electrical downtilt
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