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CaeacrBue 3aHMKEHHON MOIIIHOCTH

* Hu3kuit ypoBEHb MOIITHOCTHU HECYIIIEU YMEHBILIAET 30HY
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— COpBaHHBIC COCIMHEHUS Ha KpasiX COT
— OTCYTCBHE OajlaHCa B 3arpy3Ke COT
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« Missing Neighbor
* Pilot Pollution

« High FER

* Dropped Call

* No Coverage

« Weak CDMA Coverage
* MHOrve apyrue

...2°%... Agilent Technologies
0e% Innovating the HP Way

Generi

Los€GPS Fix
No Location Fix
Low Battery
Low Disk Space
No AC Power
Weak CW

10/4/99
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Alarms - TpeBo:KHBbIE COO0OLIEHUSA

. B/Phone )easurments  PCS Phone PLAYBACK -10] x|
Sta CDMé, Conversation RSSI FER 15.93
Status PCS SAT [T PNInc [37| Tx Power [1391 Ec/lo [16.46 \
[Zclve (PN, Ecilay Tanddale Naighbar Neghbar ~\ %ghhar Naghbar
TT7 135 T P b T S 1} TN S15 383 28
q5z 0.5 150 =5 56 1.5 \ A5\ 24 az =15
441 =24 423  ~51.5 \ 129 \~51.5 =9 ~&51.9
155 =15 07 22T \ a7 N1
\ N\
= \ N
z 1 N\
\ \
\ \
1 N\
Y N\
\ \
\ N
\ N\
i 1 \
2] [ | -] \ N\
441 48 180 483 474 486 264 159 \ 42 63 39 \ 423 a7 129
[r1|Receiver bilots  PCS CDMA Receiver PLAYBACK \ =10| x|
Carmer Error Tracking HP E74xx Series 3
0. Alarm event: | Alamevent:
Low Phone Ec/lo — High FER
= - =
IIpo06Jiembi!
14
122 106 31 84 157 79
243 12 207 18 435 189 135 255 204
s*s".._ Agilent Technologies C m
(X ] [ XXX
0.200 Innovating the HP Way O p a n y

Confidential
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m

e noacoeanHeHue yepe3d RS-232
IpHEMHUKA Main Powe

— TSIP, TAIP u NMEA npoToxobl
* BcrpoeHHbIN
— Trimble 8 Channel receiver

* BHemHuu
— coBMmectuM ¢ Dead Reckoning
u Differential

T o0es Company
' Confidential
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GPS Dead Reckoning

¢ OOIIOJIHUTCIIBHBIC JaTYUKHU

— Flux gate compe
— Wheel / Odometer

Main
GPS

* yayd4llIaeT padoTy BO BpeMs MOTEPpU Unit

curdajioB GPS

— TYHHEJIU, MOCTBI, MHOT'O3TAKHBIEC
30aHUs U T.1I.

— HEOOXOANMO KaJIMOpOBaTh IO/
OnpeJIeICHHbIN aBTOMOOMIIb

T o0es Company
' Confidential
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JHuddepenuunanbubii GPS

UM npueMHUK IPUHUMAET CUTHAII
KOPPEKLINH

» O0ecrneurnBaeT MaKCUMaJlbHYIO0 TOYHOCTh

10/4/99

T o0es Company
' Confidential
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HaneceHue Mapumipyra Ha Kaprty

B Pp€aJIbHOM BPCMCHHU

oroOpaxkaeT manHbie GPS
OOHOBJICHHE B peajIbHOM BPEMEHU

OTOOpaXKEHUE TTOJT0KEHHUS
0a30BBbIX CTAHIIUU

JUHUS 10 00CITY)KUBAEMOM
CTAHIIUHU

OJIUH pe3yJbTaT U3MEPECHUS
stationinfo.txt

<name> <lat>
<sectors>
BXB001 52.543333 13.186944 57 4 12
BXB002 52.535833 13.270833 51 71 55
BXB003 52.503888 13.332500 14 6
BXB004 52.578611 13.282500 59 65 73

<long>

...2%%... Agilent Technologies
.’.:.'.. Innovating the HP Way

¥ New GPS Measurement New Resource
,

v
k )

R
\G

Statistics
Fix
Latitude
Longitude
GPS Time
CPU Time

Status

A

"
5
0.

IGPS 3D Heading
I+38. 462072 Velocity

-122.726910 Altitude

LOG:0FF
v

N\ T

o]
7

|-1 3.4 deg
|12.1 mps
|-27.6 m

’Tuesday, August 03, 1999 8:16:09 AM

ITuesday, August 03, 1999 8:16:09 &M

IDoing position fizes

[_10] %]

[~ AutoScale
v <AutoPan>

<Map Tool>
" <None>
" <Zoom In>
" <Zoom Out>
" <Pan>
& <Label>
" <|dentify>

<Delete Labels> |
<Map Layers...> |
<Add Raster...> |

Lon/Lat Units

|+/- dec deg v I
Velocity Units

| meters/sec v I

Altitude Units

I meters b I

Company

Confidential

10/4/99
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U3MepeHuss BHYTPHM MOMeEICHU M

: | HP E74xx Series [C:\Program Files\Hewlett-Packard\E 74xx\data.mdb] - [New Measurement New Resource LOG:0FF] M]3 I I IAFH.

& File View Action Tools Window Help 18] ]
e Tierilnsa s 1) 3anuce TaHHBIX C
— E=m BO3MOYKHOCTBIO BOCIIPOM3BEICHMS,
Q= Dlwlcm wle| B S | SKCIIOPTHPOBAHUS TS
> ¢c b E F & H 1 J Kk L M N o gl JalbHEHIIeH M0CT-00paboTKU
; "emaieiiiopuret 15’“16’“17; i % CGws  2) Waypoint - JIeKTpOHHAS pyHKa

e " <New ‘Waypts>

2% i A21’ A‘,:Dﬁ'-'-ggé A A )!9’. AL A .13‘ Jpmmm— " <Move Waypts> 3) HHTepHOHHHH}I peSYHBTaTOB

TS

&> TS W

LA C ' <Zoom In>
e | . * B MPOLIECCE IBUKECHUS
Rec 31 Transmitter
O “ > Ol 4) «ITay3a» mo3BoIsIET TPOBOAUTH
v <dlarms>
Bus _’5 Maln Ha"‘”a v <hesult>
= Y ¢ vite s HpepBIBHBIe I/I3MepeHI/Iﬂ

<Map Layers...>

¥2) rom
¥

- A .
Executive
— icles <Legend...>
2l = SEREE #l «CIBMI TOYEK TSI HCIIPABIICHUS
= & < ap...>
28 B < | = <Zoomed Width:> OLLINOKHU
aypoin ime o 560,208 f
U B S IIpopucoBKa 101. 00LEKTOB
O Press F1 for help
#Start| | Sluipnotesint -Notepad [[1IHP E74xx Series [C:\... e 359PM (reHep dTOpP Ha KapTUHKE ClipaBa )
*KoppekTupoBKa JIETeH b
' 'TpeBO)KHBIe COO6IHCHI/IH Ha KapTe!
wve Agilent Technologies
(X ] Qo
...’:'-.~ Innovating the HP Way CO m pa n y 10/4/99 35
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IKCHOPT Pe3yJabTATOB JJIf AHAJIU3A

. MaplInfo no6aBneHv|e KapT ropoga

% Mapinfo Professional - [Phone_Eclo333,... Recwi_Eclo Map:2]

[2Fie Edt thdxgum Table (Opions Maandmr Hebp
2 = O oo S Bl
lolalfe Qe i| 1] S|/ EPEEED]

Agilent npeaaraer co0OCTBEHHbIU

nmaket - E7480A
te pgilent Technologi
5 Inng\:at?n';theef-il(’:W:ily0 o1es Company- 10/4/99 36
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JlonoJHUTEIbHBIE 0CO0EHHOCTH
J1aT(OPMBI

Export Wizard

— BO3MOKHOCTbB SKCIIOPTHPOBAHUA MHOXKCCTBA

pe3y.HBTaTOB 3a OI[Hy OHCpaI_II/IIO w. <Configuration Wizard>

<Please selectthe auto-configuration mode then click
Next to customize the search and COM Port selections or
click Finish to begin the auto-configuration process.>

B03MOXXHOCTh aBTO-KOH(DUTYpaIuu

— MporpaMma aBTOMaTUYE€CKHA PaCIO3HAET £t ekl o configurstion>

o . " <Update>
YCTPOUCTBA, ITOAKIIFOYCHHBIC
<This will perform a complete configuration. This will
K KOMIIBIOT optionally create a new project then add/remove
0 10 epy hardware from the project until it matches the hardware

(DOpMI/Ip()BaHHe “otuetToB’”’ detected by the search.>

PaboTa ¢ HECKOJIbKUMU Teae(hOHAMH Yepe3

OI[Hy VFP Cancel ‘Back Next> Eimrst

— o0Jier4yaeT cpaBHEHHE CeTel

10/4/99 37

T o0es Company
| Confidential



H3mepeHue nokpeiTrs

OnTuMmuzanus
CeTHu

ITocT-00paboTKa

AHanns TaHHBIX

..2% . Agilent Technologies
Innovating the HP Way

10/4/99 38
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Optimization
Process

Nurerpanusd rejiepoHa 1 NPpUEeMHHKA

X
/ « Attempted calls
Meper « Access failures
Dropped calls
FER

Ka4uyCCTBa

Exploit

2 ! AHHbIC WNuaukaropsl IO e
* Alarms Data
. and Alarms
pI/Ie+MHI/IK * E_ (RF coverage)
. « B/l (pilot quality) lexible Views
eJIi(l)OH Kowreom « | (total power)
AL ARMS! HATHOCTHIH « Absolute delay Quick
! » Multipath Cross
+ RSSI Reference
e MTX
 OTA messaging
» # Pilots >
threshold
ComP%ﬂ)ﬂelta 10/4/99 39
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Pilot Pollution

Optimization
Process

[iiil PCS Rx Pilot Measurement PCS CDMA Receiver PLAYBACK ] PCS Rx Pilot Measurement PCS CDMA Receiver PLAYBACK
Carrier Error 140 Hz Tracking 1PPS lo 73.2 dBm Carrier Error
- 0.
= =
4 Pilots with E /I_>-15dB 6 Pilots with E /I > -15 dB
c o ilots wi A > -

—6.31

-20.
[~ Receiver Number of Pilots : Threshold: -15.00 /
L ]
L ]
L]

2 L ]

'.. ° ..' . . 2
.ed®s... Agilent Technologi )

_.0.200,_ Innovating the HP Way - S 40

Confidential



Pilot Delta

Optimization
rocess/

Nth Pilot Delta
is the difference in

[l PCS Rx Pilot Measurement  PCS CDMA Receiver PLAYBACK pilot strength between [=] B3
Cartier Error 140 Hz Tracking 1PPS o 732 dBm the strongest and the
0. Nth strongest pilots
Drives  Legend | [~ Receiver Pilot Delta : 4th
[Fictoea =1 ‘ °“
L EET :
5.00 4.00 20 Y
400 300 11 L4
3.00 2.00 [ ] 14 P
200 0.00 4 L
Othe 0 .
‘35135
®
® 135
® i35
.135
e
165 303 297 99 .
1..’79
e Agilent Technologies e
9 O ®
-.2.- Innovating the HP Way C O n — _ —
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Neighbor List Problems and
Rogue Pilots

Optimization
Process

Confidential

- BPhone )Aeasurments  PCS Phone PLAYBACK -0 x|
State’ CDMa Conversation RSS ;
Status PCS SAT l_' PN Inc [5' Tz Power |19,g1 Ec/lo |.1 .46 \
[BcTve PN, Ecilay Tanddals Naighbar Naighbar ~\ Ehbul Naghbar
97 -135 [N T Z84 315 \ 37X 515 q03 08
352 50.5 T80 25 305 515 \ a5\ 24 a7 515
441 -24 423 ~31.5 ) 129 \-51.5 =59 ~51.5
159 515 207 225 X a7 \a1.5
\\ \
¢ \
1
\
A |
\
\
1
\ Y
<8 297 432 207 441 48 180 483 474 486 264 159 \ 42 63 39 \ 423 87 129
[riJReceiver ilots  PCS CDMA Receiver PLAYBACK - 101 x|
Carrier Error 128 Hz Tracking
0. Alarm event: I Alarm event: Alarm event:
Missing Neighbor (243) [ Low Phone Ec/lo —— High FER
- — -
— Problem
~ s!
23 14
20 - 122 106 31 84 157 79
e : 243 12 33 207 18 435 189 135 255 204
.. %, Agilent Technologies Com pan
.-':'0.. Innovating the HP Way y 10/4/99 42



Missing Neighbor:
A Closer Look

File | Wiew Map Sites Schemes Windows Help

Optimization
Process

=

| @ || B3| [Fxi0 vitn Time 5 [N SN R [ LS

Confidenltial

1 l -
. =101 = = Receiver 2 T |
Drives  Legend I [~ Receiver Delay by Offset : PN 243 & Power by Offset | |[180] 100 ' 208
g Power by OffsetE [EIESY 44 | 4
-Chi 186 90 98
[ietay-Chips = 1 @ DelaybyOffser || Saat 57 a8
< |> |on [ome .. ‘\ & DelaySpreadbyCl 71921 39 | 64
g, N £ & MNumber of Pilots | |[[185] 7 &
ToodaiiEdic e 1o Area OT @ Pilot Delta | 198 4 | 8
‘ B BestServerEc %1— ﬁg 15‘89
5000 3000 13 Z00Mm & Best ServerEollch| 15671 55 | 48
B Power 210 2
3000 2000 @ 19 5 Phone 213 65 98
Powerby OffsetE] || 216 29 47
2000 000 @ 78 [Map 3 = Aggregate Ecilo | |[218] 51 | 66
: i~ Phone FER REE R T e
000 2040 o Drives  Legend I ® & Mumber of Pilots % gg ?g
Other A 0 FER = -Ds & Best Server 231 4
& Power 234 47
= i | 237 | 64
PR Icn lcm | ..H|gh FER B
7 100.00 : 3000 @ 127 ® —.IM
| J ES
° [283] |
@ 3000 20,00 30 o651 36 | a7
2000 1000 @& 65 % 2ol s %
i Mg k.
1000 5.00 L ] 18 267) 50 113
i Legend i~ Receiver Power by Offset fc : PN 243 270) 23 14
Bilvesi e I P 500 |-0.01 2027 213 & | 10
Ec = Eorv Phane Ec/lo (276 152 181
® Other * 0 @] 282 93 150
- 285)| 56 78
= o 285 |
SE | 2 e A 288 85 211
291 98 153
-40.00  -50.00 0 & 294 13 | 2
297 | 166 246
5000 -6500 @ 0 Derped o 300] 3¢ 58
303 153 247
-65.00 -8000 & 70 306) 12 18
309 43 58
-80.00  -30.00 23 312] 9 13
< | »|[E5] 0 12
-95.00 -11000 @ & ‘IE—“"' _Z;_;_?_ 18839 33183
Attempts ||
-3000 -3500 @ 12 g 8
2 [ Faiis [ Drops % 99 145
Other A 0 !4 [V Alarms [V Tet [330] 1
%3}‘:5) | 338] 1
333 51 80
S - [342] 3 | 43
. ° . (] 345) 51 118
%e®%’ 'S v 343] 52 83
re0® 0o
000, 4 _ _ | , v | 4|
R nnovating the Hr vvay 10/4/99
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- @ e
° . 0.°

*ve
XXX ] [ X XN
LY J

Search Window Problems

Optimization
Process
L <

[@Pilot PCS CDMA Receiver PLAYBACK
I Carrier Error [

Tracking

1PPS— lo [.80.3dBm
455
Neighbor
List Search (i 70 52 %8
- Window
: 330 282 135 489
: Too Narrow
i PCS Phone meas PCS Phone PLAYBACK | -
State |CDMa Conversation RSSI |-83.25 FER |4.15
Status PCS SAT ]_ PNInc [3  Tx Power 19.25] Ec/lo l.1 663
Active(PN,EGI10) Candidate Nelghbor elghbor Nelgnbor Nelgnbor
111 -185 ass  -315 7 315 327  -315 264 -315
158 -18.5 279 -315 2 -31.5 as3 225 135 -315
ELS -25 97 -31.5 123 -285 ES -31.5
[ |
-1B. .’
I |
J

 Windows Too Narrow => Miss critical pilot power

 Windows Too Wide => Waste time searching - degrade call

quality

Agilent Technologies
Innovating the HP Way

Company

Confidential
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Search Window:
A Closer Look

File View Map Sites Schemes Windows Help

Optimization
Process

H @ || i3] [0 win Time =]

N ENEA RSN

|~ Analysi
Graph for Map 1 -0l x =
- B il —] = Receiver PN | P [ Ph |
I E | El = ' | 1 | |Marker|8quare vI ‘ = & Power by Offset | | [0 15
e — ® Powerby OffsetE 55T 1
Sefies | 60 1
= Eecaiier Cielai S [P (i I e B e L L e L e e T e [ s & Delayby Offset 93 | 1
Pooe ; @ DelaySpreadbyCl|[7ag | 73 44
... Receiver Dela : ® Mumber of Pilots F 356 32
1 @ Pilot Delta 111 444 211
§ : : B BestServerEc % é o
1 1 1
X i X # BestServerEcllc 1291 109 11
i i B : @ Power 135] 272 63
404 -~ e e e ot R P e S sy A g ey i e = Phone 38| 93 9
! 1 : : Powerby OffsetE| || 147 | 242 12
: Agaregate Ecflo | ||_150] 18
Jd 1 2 i FER 159 326 84
= d , 165 | 140
Schemes | 1 # MNumber of Pilots 18] 1
lﬁ‘ ! & Best Server Ses| 36 25
@ Power 279 20 | 1
New 282 4
| 297 BKEZNIKER
s | . - _— - 03] 60 &
Delete | 165 174 194 199 206 211 224 229 234 239 244 250 256 261 268 273 273 283 283 295 300 _%.% 2
1
—— 3% 1
Min | 165 Max |3°° 3 3-DPercent | Only Selected Data || 18| 1
4231 1
[IMap 1 (4321 1 1
i [a47| 7
Drives  Legend ] i~ Receiver Delay by Offset : PN 297 2] 1
474 111 11
IDeIag-Chips v I 433] 3 1

<=z > Ch |[Cnt

10000 50.00 @ 133

5000 | 3000 19
3
3000 2000 ® 0 I
.

2000 000 @ 0 <

< | 2l
000 | -20.00 0 ® ~Is_uenz

Attempts

Other * 0 . [~ Fails [ Drops

[~ alarms [ Test

- o ® md

Innovating the HF Way L R 4 10/4/99
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Multipath Measurement
\‘Process

# . Delay Spread
_ﬁ - Aggregate K
- Aggregate E /I_

- Aggregate - Peak E /T

Atlent Technologles Company
Confidential

10/4/99

46



Base Station: —
Timing Problems

Good

(PN Delay does not exceed Zero (0) +/- 5 Chips)

As Mobile Passes
BaseStation Location

s e o e e AL 2

lo [§02dBm

Not Good

(PN Delay exceeds Zero (0) +/- 5 Chips)

Can result in “Island Cell”’

condition 49 DROPPED CALL!

(i BT 438 312 384 492

...2°  Agilent Technologies
°.:.°. Innovating the HP Way

i

31 150 165 188

Company
Confidential
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HP E74xx - penieHue KOMIJIEKCHBIX MP00JieM

OnTummnsaum::
KauecTBO

Bbi6op
AnanasoHa

nonoxeHus
CTaHLUuu

Mouck npo6nem

_.'s%". Agilent Technologies C

Innovating the HP Way 10/4/99 48
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MHeHUS HalIuX 3aKa3uyuKOB

Lucent, Malaysia:

M, &

“| love this receiver”; “HP Delivers on the
commitments made!” Orders YTD: $789k

SFR, France:
“Having many instruments in one box saves time
and money” Orders YTD: $289k

BT Labs, UK: “More functionality than existing
systems, pricing very competitive”

Nortel, France: "Best product on the market”;
“Really useful extra functionality”

e Aalant Techoloie company

& Confidential
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