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This report provides guidelines for evaluating the performance of digital
hybrid fiber coax (HFC) systems. These guideline include testing parameters
and procedures. In addition, this report provides measurement results on
upstream ingress and impulse noise in HFC systems. The implication of these

noise terms on the evaluation guidelines are also presented.
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R 42 #5548 %5 (Broadband Access Networks) & -+ —t 42 F £ 18 55 48 3% ¢4
EEZMY - RIEEBBER M £45(1)F 8L A 4 #u4R 4 (twisted pair copper
wires)&) ADSL (Asymmetric Digital Subscriber Lines) @ (2)A 28 GHz #& 9
LMDS (Local Multipoint Distribution System) » (3) A & 3& R 2418 E (Direct
Broadcast Satellite) F 47 & &3 4 L1785 Direct-TV 2 Direct-PC » 2R (4)A
o E L TREHRY HFC (Hybrid Fiber Coax) {58 R #AEHHT - 2 W
Broadband Access #{#f4f A K4 BB mA P HFC R EARAR A
(A) AT&T 1L 480 (B LA RBLRE - RAGLTHR LS TCI UK A 560 &
£2AUME =K Media One » AW ARLIEHREBTH » L EB)
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HEFHETAERNLERFZFCE T0%80% R UNF R E
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(1) $4%% Z(Bit Error Ratio» BER) ! £— T HERFE A » 4545853 B fuig
Fle0 8253 2 th{E -

(2) 4 &2 #5(Errored Second) @ 44 £/ — (B4 a5 — F48 o
(3) 4 R 54 #)(Burst Errored Second) : &4E—F 100 183 L4425 454 5) o
(4) 4 & 44 #5(Severely Errored Second » SES) : 44478 %4838 107 65— #94%

(5) 38 A £ (Availability) ' £—KEFHF(—R - —ARX—F) —H@ARIE
A2 A FAR AR AEE R T S R 2 B b ¢

(6) 7~ # A %% £9(Unavailable Time) & ## A %5 #8(Available Time) :
PREFAGH 2 a2 E T SES BB (Sium+#) B —[2]
f TS 285 ESETE non-SES M BBt E) oHE

—

detevtion of unavailable state detection of available siate

< 10sec P 10 -:li)scc 10 sec

-~ e B
available state unavailable state available state
: >

Key: I SES non-SES Hemx-fm: second

B — Transitions between the availability states

(7) % # 8% M (Downiime) © LM% S @B AL - RHETHFH( —EAR
R—E)F — B RHA GER

[FF)




(8) 44 #» % (Error Second Ratio * ESR)
~ Y ES
a (total seconds in available time during a fixed measurement interval)
_ EHPH
CHARBAYK (£- BINUETHMEA)

(9) 4 E 44 #) & (Severely Error Second Ratio * SESR)

_ Y SES

B (total seconds in available time during a fixed measurement time)
- SEHRDE
HEAFREDH (£- BERNESFEAR)

WAL Z8P 0 ()R(9)& ER#H7N — 18 R M3 (burst noise)dF % &9
HFC LiT#H®EEMmT » thi48) BER EREATE - MR A MITR
198 % & LA — {82 &,(packet) & B4 (] 4o IP packet) » 3t 7 & LA bit & Bfx »
FRAE — B3 ad s REM M T8 0 A RA B bits 22854 » {285
e R L BB AT - AU N EAEESER M T » (2)~(9)F
ABRBENEE UTAHA-BESHTEH:

Errprs with Time 4—9—”14,_ t“ _‘A“ H4 - “Lﬁ“ } b = tints

(33 ES (3 £ ES

Tatal E5 =5

ES (33 ES ES

Totd E8 =4

BHATITHALEEM T B A bursty #h 3 MEFR5F 45 AT A BER
ERAT -

% M unavailability B “outages” sk, “availability” & FHI8 434 HFC &
BARER BRI T R BHFLERASKELE 400 BRARE &
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CEBEBEEBREY L S M B AZ (Performance
Objectives)

A. G.821 B P&(25000 Km)ISDN (Nx64 Kbps)id & . % &% & B 42[3]

& %€ 4 #2(Performance Classification) B #%(Objective)
SESR <0.002
(Local grade)** (0.00015)
ESR <0.08
(Local grade)** (0.012)

¥ FAGR AT
% %k Localgrade 158y X A T THAHZH F 4%

B. G.826 B F(27500Km)>1.5 Mbps 2. end-to-end % %1t & B #2[4]

Rate (Mbps) 1.5~5 >5t0 15 >1510 55
Bits/block 800-5000 2000-8000 4000-20,000
ESR 0.04 0.05 0.075
SESR 0.002 0.002 0.002
BBER* 2x10 2x10 2x10

% Background block error ratio, defined as the ratio of background block etrors to total
blocks in available time during a fixed measurement interval. The count of total blocks
excludes all blocks during SESs.

k kB TRGMAE—EA -

"Average' 250-Mile DS1 Path

CENTRAL OFFICE A CENTRAL OFRICE B CENTRAL QFFICEC

OSX=1 = - - - - -
mﬂﬂ3 DSXSMW! DSX-=3 b5i-3 RSX=1

MLY

REGENERATOR(S) REGENERATOR(S)

END OFFICE INTERMEDIATE END OFFICE
CROPIADD

250-mile path - 99.98% availability
(0.02% Unavailability - 105 min/yr)

B] = Interoffice Transport System Availability Objective




C. BB EEeNRL SES T £4 GBI fuik G.826 A48 F -G.821 &5 SES
X E &K N=64Kb/s » £ BER = 107 &9 HF - @ G.826 #9 SES £ & &
& primary rate (1.5 Mb/s)2L E » J£ 2 30% errored blocks &9 L F

D.ITU-T M.2101,1 Series M : TMN and Network Maintenance : International
Transmission Systems, Telephone Circuits, Telegraphy, Facsimile and leased
circuits -- Performance limits for bringing-into-service and maintenance of
International SDH paths and multiplex sections F F7 £ 2 4 Zit 45 B 4%

ES #2 SES 35 4 G.826 & 50% ° /4= » SESR % 0.001 -

E. Bellcore TR-NWT-000499 ¥ Ar £ 2 B A ¢ tdfe B AR (A St H 51535
FlEE 250 RE--a9 188/ R A SATiTe) ) REREMHLME =)

EMARE T AHA G | (unavailable time)a, T #4455 & | (downtime)
ME P TEAAMBZAME® -

UNAVAILABILITY OR
DOWNTIME (MIN/YR) MAXIMUM DOWNTIME
100 105
80—
60 -~
40~
lBO-MlLE HRC
20+ SLOPE = 0.42 MIN/YR/MILE
i
0 |
T T 3 . !
0 50 100 150 200 250

ROUTE DISTANCE (MILES)

= BBEH/XBA%KZ T REARM, B#E--DSX-1 to DSX-1
(Interoffice Transport System Availability Objectives - DSX-1 to DSX-1)




UNAVAILABILITY OR
DOWNTIME (MIN/YR)

807

79

60-1

LLOPE = 0.32 MIN/YR/MILE
A0~

20

L | I ! 1
a 50 100 150 200 250

ROUTE DISTANCE (MILES)

Bw AREH/IHALZ T RRAER, B4R--DSX-3 to DSX-3
(Interoffice Transport System Availability Objectives - DSX-3 to DSX-3)

F. Bellcore TR-NWT-000499 ¥ e 2 f F i@ & suthsc BAR(thetHA 2
BT EERERAA &R RORPRRE  LBEBRAMN25 3K
g AEBRBLMERZAT)AEFREERGERIFARB 53 448 -

Network/Custo
o _E:entral Office ;tﬁgrf:ce mer
i- _i Remote '
{ el { C—— PDN Dr
op

| (o7 pes H— Jeeder ; HDT } ONU CPE
I l | S | 26
| IS — Ay — . 1 0

Feeder Route < 25 Miles

Digital Cross~Connect
I‘- Transmission Facility
Unavailahility 0.01%
r 53 Minutes/Year ’]

Legend.

CPE: Customer Premises Equipment
DCS: Digital Cross—Connect System
HDT: Host Digital Terminal

IDT:  Integrated Digita! Terminal
ONU: Optical Network Unit

PDN: Passive Distribution Network

BZ AHBRFEBTER




MAEREN—F 3 ;ERERAEHE  F 8 »BARLHIESE
oy 1 B AL 18 4 % #(digital cross-connect) & £ 4% & #i(feeder network) %
10 4048 & Buss £ B4r 450 #(Host digital terminal) o« & 26 443 £ &b %
85 48 3% ¢ 1% (Optical network unit) e & 9 @8k T L S BB £ -

Mo & —:

# — Distribution Transport Network Downtime -- Fiber

Network Segment/Element Downtime
Digital Cross-Connect Transmission Facility -
(R) DCS 2 min/yr.
(R) Feeder Network + 6 min/yr.
(R)HDT 10 min/yr.
(R) ONU 26 min/yr.
(R) Unassigned 9 min/yr.
(O) Total Downtime | 53 min/yr.

T 25 route miles or less

G. Bellcore TR-NWT-000499 ¢ pf & 2 —#& 50~250 miles £ 7 834 (Intra

LATA network)z 4275 % g 42

(G.1) # e DS R4 4

H & 28 ESR<0.0004 (EF 99.96% &

SEINE M AE—1B T 8% 0 B loopback &9 R » R E ALB
ICEES s X HN—FFF 214 4205 R 45 458

(G2) #HZ:FA DS3 s £8) 4 4% 0 £ EH ESR<0.004 (By 99.6% & 4%
#b » error-free-seconds) « Fx M —18 2 /& B loopback &3
Bl Y 0 RTEABB 29 M ES - REHMN—EFH 2410 54824

e G -

H. Bellcore TR-NWT-000499 & #f T #5454 850 ; (MTTR : Mean time to

Repair)z #8 &

(H.1) i8S A58 EGETHE X84 B PEEEEw/EE 48

;j\ E%—j,/{ Pq o

(H.2) i@ m AR @ REe IS EEERA




(a) SE3E(B MM © 2 /o -
(b) %84 (feeder)2R4y & 4 o o5 o
(c) Hub % HDT &4 @ 4 v 8% o

(d) F SRR/ AR ONU - 6 8% -

I. Bellcore TR-NWT-000499 4 B " 1%#E:8 | 28 %

RTD,, =0.32+0.0168X M (ms)

R # 2 5 K 38 8528 3E (round-trip delay) &

EPMABEG2IERE(RKEE Eq) -

J. ANSI B AT&T eg48 R <

LE Office Connection Performance Objectives

Switched Service

Dedicated Service

Impairment G821 ANSI AT&T T135
Test Interval=30 days | Test Interval=1 day Test Interval=1 day
SESR 0.015% 0.008% 0.0023%
ESR 12% 6.17% 0.023%

» e AT

Switched Service

Dedicated Service

Impairment Bellcore ANS] AT&T TL.S
Test Interval=30 days Test Interval=1 day Test Interval =1 day

Availability 159,695, 99.925% 99.975%

(Downtime %53 3E (394 min) (131 min)

‘ver year) (33 minj 3 in. 31 min.

10




W ERESHEEZ LR A
(&1 5% A& ITU-T J.83 Annex B Compatible)

Tektronix Hukk Sencore
DMA-120 CR1200QAM QAM-B 970
64/256QAM
(5.057~5.36 Msps) v v v
REHE 54~860 MHz 54~802 MHz 5~750 MHz
BXAEHER
(Distortion-free >40 dB ? 40 dB
Dynamic Range)
RIS SRR
(Max, Channel 40 dB 34 dB
Power-to-noise Ratio)
oy R 2 E B (dB) $2.1 2.0 11.0
Averag'e BER 4 1p9 4y prls “_10ye10
(before R-S decoding) 107~10 9%x107~10 9.9x107~10
=20 dBmV
o e (64QAM) _
T X X RE i KT -20 dBmV 215 dBmV 10 dBmV
(256QAM)
Average BER <1410
(after R-S decoding) v 10°~10
{(In-service
Time-period measurement) 7 ?
1~60 minutes
System A\‘failabili‘ty statistics 1~60 minutes he.min
Time period
Errored seconds v ¥ ?
SES v ? ?
Unavailable Time v ? ?
Corstellative diagram display v v ?

11




HP 37701B and HP 37702A T1/Datacom Tester

HP 37701B £, 37702A Tl/datacom BI3A4&THME T1 (1.544 Mb/s)
fractional T1 (64 kb/s x N)ysh&gapat RAE9 &R > £ P &4 ES ESE »
availability ¥ F & 58 - AH - RBRRERMBE B A28 LESET
AR LTHB LT TS 1T B - CableLabs &£ 1993 £Br{& B sb 2% 18
R EATEB LT -
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(i) BR#ETHW AR KR THRGERT - &Lﬁ%ﬁwmﬁﬁﬁ$%%m
HABRPFRERAERY ° EET\%ﬁ%A’ r KR 83T
PRl EKBFRAAMANTFHHAEES - %@é B IA B 5
ZAFTHTETE- Ekv#y%%&@ﬁﬁ%é*~ﬁ&%i%%
TR IREEE S RIRAIRE 0 B ATREISEN o ARG
REHAMBEY  BEBTERL -

BETHEILRAHEEHLDE B2 E-FHAFEHRAALMTIHE
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Products
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e e o Return-Path
HIL) L] %) i Optiea}
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B o
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BRBEL:

1~ THERE -

2~ AR

3~ BAERPIE GP-IB NE@F R GP-1BiE#isige -
RIR LB
CRHEEEE - -

2 FHEEBE SN BALER T4
X @3mﬁﬁiﬁﬁk§zﬁ%°
FEMHAE ¢ 100 T4k o
RIAHAE 30 F 4k o
FARE &8 10 58 -
Weeri BT AEY -

30 M LA S SN TR GP-IB A SRA P -

[

4~ BMME LAERR > $UTAESILER -
5~ mAEAFE M o
gL ERLAME

I~ RHREEE

2 RAEHBEL

5~ ERREN
6~ Y RAM
7 H45 60 £5% ;
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BIEAAL B RENETHNEEREFAR FESRATH I B~
AL 2R CHBEHAE BT KT EAFHALTER M EIANERYE
b REH Rt od » RTUFERSFBGER  do 1 (1) WA
B (2) MM BARSEFE(3) THMEE... - RIIATEHRA Matlab 5
—EHEHERUERNEHGRITETN BRARRHEB

TREREHS

BAMATREAKIERVNGEANHHEBLTRRENREIAE 5-30
Rk ATAEAIE EATRES ERERANEERLER -

(DA Loy (B ) REMAMEH A TREE KT
WA LATHAE(S-30 Jak) s EA BT BRB AR AR 4N
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()M BB FH > (B b) RER—REHMEFHMEE - 83
B AT ARG P EA NI EESH S E 30 48
2% FEEFRABRMAMR RFEIREG  MAMFERAERE
BHAEMBEMEL  EHAANTEENEURFHLENHRE -
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- . P JV\(JV\M ﬂ/\ \ :
. N N . :
‘E : ! laaudt w&w Vg™ ™ e
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BAb
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3.2 14T 5~42 MHz [ Bk i34 R R

BRBE K

1. BB TR E—65(EF HP-IBBUS)» FHERETT L4584k -

2. BAEH— & (£ 4 HP-IBBUS)
3.THREME
4. FBR(THRAREETE)
g S
L BB EHE A
2. HERAABKELRTEAMBRATEE » T&
FEIRE R 50 gig -
3. AERRBUBMEBETAS
4. BATEREENLERELWT

EHIEE 1 250 Sk
BARZEE 4096
BA% B R 16 B FD

BRAC B3 BRAS

B R4 B 8 4L 7t/ 2b
KPR B 16 #5
FHERE: BHK2 ERE

5. BUAABZAEERARSE FE/ER

6. BMETEBSETHRENGWPRAEL -

7. EARLR TARPRBEATER -

8. # A PCIefie R B RMINRE BT -

9. BRTHIMT ~RAOEH -

10. T PC L& HP VEE £ X & &b ey 3T 3-9 4955 > ¥
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‘ CATV |
i Network ! Optical Node
: E R ; To CATV
74 EfOAO/E | Fibey Headent
} 7/ T L= Convertor 0 ol
| ¢ T !
i Bidirectional Coadat :__ _________________ )
| Amplifier cable GP-IB Bus
! ! [ e
——————————————————————— 1 HP Bt
Open | s4s224 BOO D
Connectar ey |
s
):z:

TV Set Interference
Source

&+

AELEREZA(E X a)ARRHA:

1.

2.

10.

Write Text "rst" : FE KR
Write Text "timebase : range 16 us" @ ARG FE A 16 #4580

Write Text "timebase © reference left" $1"timebase : delay" @ 3% & 8857 &
o E -

Write Text "timebase : sample clock 250e6" @ 2% TEUFIAE & 250 k&
i

Write Text "timebase : rlength 4096" @ 3 T RALZE# B 4096 2
Write Text "timebase © mode triggered" © 3% & & A48 £

Write Text "chanl : coupling defifty" @ 3 NTRILEZ & 50 B
Write Text “chanl ® range 20mV" ! %% X FERE A HEH 2 TR

Write Text "Trigger | mode edge ; level 3.0mv" ! R EEE LS 3 £
1K 4%

Write Text "system : header off” # "waveform : format compressed” @ 2%
& GP-IB bus L #5&3 N @

20




BEHILTRRA(E A DAL RA:

BATAE~BRE,TERLTINIER G RE - £ write text “digitize
chanl” 1 "waveform: data?”’ s HEHF ST » TR B E 5 i AF 5005
KRB GP-IBous B @R, A LAGIRIFRIE LS FHEOHEL -

READ BINARY. y BYTE ARRAY:10
READ BINARY x INT18 ARRAY
READ DINARY w BYTE

REEX:

d HPS45S22A B4 S5REMTRBAERBIARESLW A PC
PGB BREGE B LATREHAEY c BRATRFLENER » K585
EETFAE IV MPH2E RERSTHE 10 M A6 SAXATH SRR
KEIFS -




B

BHBAARENTEEBREERNEAL - B+ P ok am
ARRFF  MAPRARRIARGHRES - BAA-RENAMTEL S
REHMRE  HAAEREILED ¢ THRGERNTCERLLBITED
ﬁuﬁﬁﬁmé%ﬁ%%%ﬁ%w°@%%%%mﬁﬁ%ﬁm%&ﬁ’ﬂ
ZATE BRI E F » S B RGFHHEREBMM L L > ZHEHES
ﬁﬁﬁ%ﬁ B EERAR > BABRESMEFT —ReYEHH A 20 &
Fro b4 PC MBATRE  RATUMESLESE S8 > LA g
i@%%%%ﬁ S B RET AF A TR B ATER D) BBk
W ATUARFF M- EESGHME FRANTILLETEmi d iy
Bk 487 3 245 1 o

10 T T Y T T T

Voltage (mV)
3

1% 2 P ; 5 10 12 14 16

Time (u8)}

B+ =




N CERERNZEERSFEZER

HERZET BB ATRENEBLETN SBRBRIIHFLEIBA
CHERMERABANBE  mWERERNzH  TEALETHEGIIHE
B B—Riofofd - hFEYFTLEELEE - ERTRASTRE LB
RBssEsim - B2 #O@ERBBAERA > SEFA(RRIVRAFE
ErAEB o HRNEMRT RRELEORAAFHERBHENRL  EA
BAEELTHTRESG - SRR AATURACENENLH G EMAEE
AT - HWNEEM T RN BEUBRESHEN LR R R ABRYE
B -RBEZZRF(ARBRVEL)NEAAEBBELNTE  BRAEEF L
HEF o LA R AEE - '

BELATOELERZREY review 4% #1424 ESR # SESR
HERREENMGE > w8 A AT B9 RIALEEE REAFEK
EHG I ERERG AT B B AT AVEEFRENRMGER
BR THAESSBAHLEARZ TS LT EUFREZTELRE
MR EHMNTHAR B2 A AL TN - ATE > WRAER ESR A
SESR - R & 7T oA 2 42 4 73 B 8] e B -

2 ESR(DST)
«~ ESR (DS3)
= SESR
0.1 ~
o
v 0.01 -
L (Belicore)
m [ 2N B N X |
B - I BN - (ANsl) *
7 0001 (Bellcore)
fﬁ O oo
{G.821) *
0.0001 F---grg= gip=- .
{ANSD) x
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TEST PLATFORM FOR TWO-WAY PLANT CHARACTERIZATION

£ F Fairchild T1 modem &y 7 €15 & > #4922 # 24 WavStar Model 6420
QPSK microwave modem 4% 2 - BB+ Z8 8 i 2 548 F !

3
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(1) Real-Time Sampling (Bp 65 H4%):
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BB —RGEFBER —H# - FTUARAER repetitive sampling Fik - £8&
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Tektron/ix

DMA120 Series Digital
Modulation Analyzers

DMA120 « DMA121

Affordable, portable,
ready for cable system
technicians: digital
channel 64QAM trans-
mission performance
verification measure-
ments

The DMA120 Series Digital
Modulation Analyzers pro-
vide answers {0 nagging ques-
tions about how to test and
verify performance of your
digital plant. Quantification
of digital transmission perfor-
mance — at any point in your
system — will greatly enhance
technical management and
decision making. The

Cagyright © 1954 Tektronix, inc. A rights reserved.

DMA120 provides analysis of
ITU-T-].83, Annex B 64QAM
and the DMA121 verifies
DVB-C 54QAM.

The DMA120 Series provides
the intelligence cable TV
technicians need to effi-
ciently install and maintain
HFC distribution plant using
64QAM transmission. Mea-
surement results provide a
clear picture of system per-
formance, minimizing toe
need to re-visit an installa-
tion site or make additional
service calls. The DMA120
Series field tools are housed
in a rugged, weather resistant
package and are powered by
an easy-to-change NiMh bat-
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In-service Digifal Channal
Pericrmance Verificafion
Measurements At An Affordable Price

Measurements Gempliani With DVB
{ETS1) Standard ETR290

Troubieshooting Aided By
Canstellation, Spectrum, and
Equalization Display Modes

Most Measurements Reguire Only
Two Keystrokes

Pass/ail indicaiion Reduces Training
Reguirements For Techniclans New
To Digital Stgnal Measuremenis

PG Card (PCMCIA) Slot For Easy
Memory Expansion

Small ang Light Weight
Basy-change Battery

tery. Standard accessories
include a protective soft case,
mains power supply, and
user’s manual.

Qualify System Performance

The built-in digital demodu-

lator makes possible in-ser-

vice measurements of:

+ Modulation Error Ratic
(MER)

+ Error Vector Magnitude
(EVM) _

« Estimated Noise Margin

+ BER before Reed-Sclomon
{R-S) decoder

* Estimated BER after R-S
decoder with system avail-
ability statistics



+4( Before R-S Measured |After R~5 Estimated
. +32 frste 2.1E-04 0.0E+00
L 04 Current | Praviugs | Current |Previves
Average Rate |2.6E-04 |L.7E-02 18.7E-08 1.7E-02
rié Error Sec. i 1
- +8 SES L 1
: . : . L+ Unavailable 0 0
—4min  -3min  -2min  -lmin 0 aop 0 1
MER (aB) > 35.0 PASS Period Remain Set (1..60 mir
Estim Noise Margin (dBY> L2.5 in - sec_ |0 E; R
8,2,2000 3:0453 Status: Lock CHsy 77 =X 4,4,1888 13:02:28 Status; Lock CH: 277 EX
7 Recall : tars
Figure 1. MER aag Estimated Noise Margin screen. Figure 2. BER scresn.
Modulation Error Ratio measured as in MER. How- ratio of bit errors to total bits
(MER): ETSI ETR260 indi- ever, the calculation of error  teceived in a specified time
cates that MER is the best is different and is expressed  period. The DMA120 Series

overall “figure of merit” mea-
surement to determine
654QAM signal quality.
Although bit error rate (BER)
has been widely addressed as
an important digital transmis-
sion “figure of merit” mea-
surement, MER provides a
“much earlier indication of
transmission impairments.
MER indicates the ratio of
average total signal power in
thte ideal constellation to
average error power in the
constellation as received by
the DMA120 Series. The mea-
surement includes error
power due to any impair-
ment. If the only impairment
in the test channel spectrum
is noise, MER is equal to sig-
nal-to-noise. Technicians will
feel familiarity with MER
because results are expressed
in dB, similar to analog trans-
mission carrier-to-noise or
signal-to-noise meastre-
ments. The DMA120 Series
measurement screen (see Fig-
ure 1) shows MER vs. time,
providing trend information.

Error Vector Magnitude
{EVM): EVM is an alternative
“figure of merit” measure-
ment. It has been a perfor-
mance measurement for digi-
tal communication systems
in the past and provides a
means of system comparabil-
ity for some engineers. The
same distortion elements are
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as a percentage (%) of the
maximum voltage in the con-
stellation (at sampling times}
as received by the DMA120
Series.

Estimated Noise Margin: The
iegacy of RF broadband sys-
tem maintenance has been
based on measurements in
the frequency domain. Tech-
nicians are conditioned to
thinking of system “head-
room” in terms of dB carrier-
to-noise or dBc for CSO, CTB,
or cross modulation. Esti-
mated Noise Margin indicates
the “headroom” for digital
channels and results are
reported in dB, similar to
legacy analog measurements.
Essentially, simulated gaus-
sian noise is added to the
input signal until a critical
pre-FEC BER of 10+ is mea-
sured. The added, simulated
noise equals the Estimated
Noise Margin which answers

_the question, “how many dB

until the TV receiver shows
picture impairment?”

Bit Error Rate (BER) before
Reed-Solomon (R-S) decod-
ing: BER is an important mea-
surement to document sys-
tem performiance. The typical
system operating goal is to
achieve a BER of 10°. Picture
impairments will typically be
observed at bit error rates
greater than 10~ The BER
measurement is the average

BER measurement may be set
for any period from 1 to 60
minutes. Results from succes-
sive periods can be compared
to show a 24-period trend.

Estimated BER after R-S
decoding: BER after R-3
decoding represents the ser-
vige level that the cable sys-
tem is providing to the sub-
scriber’s TV receiver. The R-S
decoder is typically able to
correct errors up to an input
BER of =10+, Beyond this
value, uncorrected errors
pass through the decoder ~
this is the value reported by
Estimated BER (see Figure 2}.

System availability statistics
are also reported by the
DMA120 Series, including:

* Errored seconds (number of
seconds that include an
errored block)

s Severely errored seconds
(one-second periods with
greater than specified num-
ber of errored blocks)

s Severely disturbed periods
(duration of sync loss)

+ System unavailability time
(time period containing at
least 10 consecutive
severely errored seconds)

System availability statistics

are very useful for tracking

intermittent impairments that
may not be observable based
on MER or average BER mea-
suremerits.



Malntaln and Troubleshoot Your  probe loss. The Signal Level ~ ments can be identified

Digital Video Plant measurement screen plots including noise and coherent
When performance quality signal levels vs. time, provid-  interferers or modulator
measurements indicate ing a convenient display from impairments such as ’Q
64QAM transmission prob- which to make gain or attenu- imbalance or quadrature
lems, the DMA120 Series can  2ton adjustments or judge error. The DMA120 Series
provide assistance to find out other variables that can also includes a zoom mode —~
what's wrong. Additional impact signal level. a single constellation box can
measurements and display Adjacent Channel Levels: be selected and magnified to
modes that can belp the tech-  Potential interference to adja- '3.105913" examine the distribu-
nician include: cent channels can be verified 80D of symbol landings. Decl-
» Channel Average Power using this measurement. The ~ S108 boundaries are displayed
{Signal Level) Adjacent Channel Levels dis- along with adjacent boxes to
+ Adjacent Channel Levels play compares the test chan- make it sasy ta see the sym-
« Spectrum Display Mode nel average power to the bol landing patterns (see
« Constellation Display Mode ~3Verage power in each of the ~ Figwe 5).
with zoom capability two higher and two lower Adaptive Equalizer Display
» Adaptive Equalizer Display adjacent channels. The mea- ~ Mode: This display indicates
Mode surement results screen linear impairments such as

includes a bar graph compar-  poor frequency response

Digital Channel Average ing the test channel and adja-  reflection. Tap values show

Power: RF signal level mea-

curement is made by integrat- cent channels power. This how hard the equalizer is
ing all the ihafm 1 yc:w el? at*  easurement may beused to  working to compensate for
tl‘x%ouch a channeel I?an divi dth check flatness across five impairments. The display
IF flter. A user-settable offset 64QAM channels or verify inciudes a bar graph which
s available to ac Omme dat spectral purity of a GAM compares the values of the
¢ Oda&te  modulator. different taps against a DVB
Spectrum Display template. Bars approaching
+30 Mode: The channel or  ©F exceeding the template
] 20 system spectrum can value indicate that there is
| 10 be viewed in this noticeable system impair-
d A 5 mode — channel ment detected at the test
B 4 L 10 symmetry and flat- point.
g PNA L | _-g | ness,and relative sig-  New Measurement Technology
A - 3100 nal 19V81§ can be visu- That's Easy.tg.”se
' | _4p | ellyconfimed(see  yy5ing the DMA120 Series is
-50 Figure 3). _ easy. Most measurement
440.00 448.50 457.00 465.50 474.00 Constellation Display  functions are no more than
Conter 457-00 Start 4‘40.00 MHz quE: Digital mOdU' two menus deep_ Navigation
/= 17.00 Stop 474,00 lation quality can be through menus is straight for-
Attenuation L0 dB V}SUH.HY estimated by  ward and there’s a MENU key
3,4,1598 16:59: 19 cure x| Viewing the constelle-  on the front panel that
I : tion of the transmitted  instantly gets the user to the
A | signal (see Figure 4).  ipstrument’s Main Menu
Figure 3. Spactrum mode. Distribution impair- screen. Universal set up
F i oo o e B 4,4,1238 o LT ML “rd 3,4,1988
B & W B I3 B g53.13 'I"'.._ _-'i‘;'-" " | L VST S Y
25 ‘%‘5 Bl dy dn 5 T | Lock _ ; Lock
oo o e b L. g |CHE 107 ; CH: 107
g 8 B B|P e W CXn . L X
o6 & O|8 4 ¢ H|Cuwlic 5. Ve "y
e — . — Sanple 5744 r‘—..-“-“--r;jﬁ':*-'ﬂ--.—----fﬁ‘-:g- Sample 101
i e M < £ B |tun 3.8 % v DT Eun 3.0 %
% % gy (9% < B HF(MER 25.2 dB ': MER 26.7 dB
. L e |FAIL — FALL
PR AL ;
% K % ¥ 7 |BER 3.3£-08 - el - BER 5.8E-06
8 . 704 & 3¢ (before R-%) T, . :E L S (bafore R-%)
Ckaheid o] B il 1 | ]
Figure 4. Constetiation disptay moce, ' Figura 5. Consteilation Box Evaluatz mocs.
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parameters are part of a Set
Up screen. Measurement spe-
cific set up parameters are
part of the individual mea-
surement screens.

Digital transmission is new to
most cable TV system techni-
cians and so are measure-
ments to verify performance.
Technicians may not under-
stand exactly how these mea-
surements function or how to
interpret measurement
results. However, measure-
ments are still required to
continue system installation
and maintenance activities.
The DMA120 Series helps
technicians to continue work-
ing by providing measure-
ment pass/fail indicators. The
system engineer or chief tech-
nician can determine the
measurement-result thresh-
old values. This enables the
technician to continue work-
ing if measurements are pass-
ing or follow an Engineering
directive if failures are
encountered. Pass/fail indica-

tors are available for: MER,
RF Signal Level, Adjacent
Channe! Level, Channsl
Power-to-Noise, Severely
Errored Seconds (BER mode).

Status indicators also help
clarify measurement condi-
tions: the DMA120 Series
notes if it's locking to the
incoming QAM signal and
also if it's locking to the R-S
decoder output. The actual
received symbol rate is also
reported.

QOperating Convenience

The DMA120 Series uses a
moisture- and dust-proof key-
pad. It uses a high-resolution
LCD display with backlight.
Contrast controls are conve-
niently located on the front
panel.

The DMA120 Series includes
many capabilities designed to
simplify the job of digital
plant installation and mainte-
nance. Ancillary enhance-
ments include: :
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« Print screen: Any measure-
ment or display mode
screen can be directly
printed via RS5-232 inter-
face

Up to 30 constellations or
100 other measurement
results can be stored in
internal memory with real-
time clock/date stamp,
measurement site name,
operator name, and ambi-
ent temperaturs
User-changeable input
adapter {type F or BNC~
optional accessory)

PC Card (PCMCIA) input
for 2 and 20 Megabyte
memory cards 1o store
additional measurement
results and/or system chan-
nel tables

User-changeable, NiMH
battery to extend the oper-
ating day; battery capacity
indicator; user-selectable
automatic power down

L]
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MA120 Series N

(OTE: All specifications apply across the cperating tempsra-

ture range (-5 to +40° C) unless otherwise stated. All values
refer to measurement after 25-minute warmup. All power mea-
suremants referenced to 75 Q impedange.

RECEIVER

Frequency Range (channe! center fre-
quency) -

DMA120: 54 to 860 MHz.

DMA121; 50 to B6E MHz.

Resolution Bandwidths (typical) -
DA 120 135 Mhz, 6 MHz.

DMA121: 135 kHz, 8 MAz,

Input impedance - 75 Q, nominal.
Maximum Inpui -

RF Power: 120 dByY (80 dBmY).

AC Voits: 80 V peak.

Distortign-fres Dynamic Range — >40 dS.
Sensitivity - <20 dBuV (40 dBmV).

DISPLAY MODES

Spectrum -
Displayed Lavel (average power of B40AM
signal at 6.875 Msymby/s):
Minimumy: 40 dByV (20 d8mV).
Maximur: 100 dBuY (40 dBmVv).
Aftenuation Steps: S d8, typical.
Attenuation Range: 35 dB, typical.
Vertical Scale: 10 d8/div, 10 to 90 dBpV,
—50 to 30 dBmV, -100 to -20 dBm.
Span Settings: 2 to 624 MHz {fixed to
135 kHz REW).
Fiatness: =1 ¢B.

Caonstelilation -
Size: 640AM,
Evaluation: Full constellation, single point
{box).
Adapiive Equalizer -
Numbar of Taps:
DMA120: 8 fead-forward; 8 feed-back.
DMA121; § fesd-forward; 24 feed-back.
Scate: +10 to ~40 dBe.
Mask: DVB.

MEASUREMENT MODES

Signal Level -
Channef Bandwldth:
DMA120: 6 MHz.
DMAT21: 8 MHz
Level {channel average pawer):
Minimue: 40 dBuV/~20 dBmV,
Maximurm; 160 d8yu\v/40 dBmV.
Accuracy: £1.5 dB, referenced to 25° G,
Reference Units (selectabie); dBuY, dBmV,
dBm, dBpW.

Pass/Fail Indication: User-adjusiabie thresh-

oid, .
In-service Measuremant.
Channe} Power-1o-Noise —
Channel Bandwidth:
DMA{20: 6 MHz.
DMA121: & MHz.
Maximum Ratio: 40 dB.
Accuracy: 22,1 dB.

Pass/Fail Indication; User-adjustable thresh-

old.
In-service Measurement: Noise measure-
ment frequency aut of channg).

Adjacent Channel Level ~
Diffarence Amplitude Fanga:

DMA120: +10 1o -25 dB.

DMAT21: +15 t0 -25 di.
Acturacy: £2.1 d8 referanced 10 25° C.
Display Vertical Scale: 40 to 100 dByY, -20
to 40 dBmV, -85 1o -5 dBm, 25 to
85 dBpW.
Pass/Fail Indication: User-adjustabie thresh-
old.
In-service Measurement.
Modulation Error Ratip [MER) -~
Range: 22 to 35 dB.
Accuracy: +1.5 dB at 65 dByV/5 dBmY, ref-
arencad to 25° C.
Pass/Fail Indication: User-adjustabla thresh-
oid.
ln-service Measurement.

Error Vector Mapnitude (EVRY) ~

Range: 1.210 4.1%.

Accuracy. £0.4% over 1.2 10 2.0% range;
+0.8% over 2.1 to 4.1% range at

65 d8yV/S dBmV.

In-service Measurament.

Average Bit Error Rate (BER), Before R-S
Decoding -

Range: 10~ to 109,

User-selectable Time Period: 1 to 60 min-
utes.

Number of Paricds Comparable: 24.
In-sesvice Measurament.

Estimated Average Bit Error Rate (BER),
After R-S decoding -

User-selectable Time Period: 1 to 63 min-
utes.

Number Perlods Comparable: 24.
fe-service Maasurement.

System Availability Statisties -
Usar-selectabie Time Pericg: 1 to 60 min-
utes.
Errored Seconds.
Severely Errored Seconds:
Pasg/Fail indication; User-settable thresh-
cld.
Unavaitable Tims,
Severaly Disturbad Period.
fn-service Measurement.
Estimated Noise Margin -
Range:
DMA120: 110 12 dB.
DMA121: 110 10 d8B.
Accurzcy: 1.5 dB at 65 dBpV/5 ¢emv.
Symbol Rate -
Range:
DtA120; 5.057 1o 5.360 Msymb/s.
DAMA121: 5.000 to 6.856 Msymb/s.
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angral
aracieristics

ENVIRGNMENTAL

Temperatura -

QOperating: -5 to +40° C.

Adfitude -

Operating: Up to 4,800 m (15,000 it.).

Meon-operating: Up to 15,600 m {50,000 ft.).

EMC COMPLIANCE

Quatified Per The Following Standards —
U.S.ASFCG: CFR 47, Fart 15, Subpart 8,
Class A
Australian EMG Framework: AS/NZS
2064.1/2.
EU (EMC Directive 83/336EEC (and IEC
§1326)):

EN 55022 Class A (radiated and con-

ducted emissions).

1EC 1000-4-2 (ESD immunity).

1EC 801-3 (RF field immunity).

[EC 1000-4-4 (EFT/burst immunity).

POWER

DC Input Range - 12V, 2 A,
Battery Run Time ~ >2 hours, typical.

Battery Charge Time [Instrument off) -
4 hours, fypical

40

PHYSICAL

Dimeansions tm in.
Haight 32 125
Width 17 6.75
Depth 6 2.25
Weight g (LR
Net 2.1 4.6
WARRANTY
One year paris and labor,
QTHER

Communicatian Intertace - RS-232; speed
$600 to 115,200 bayd.

Channel Tables — User-defined tabiss in
standard memory. Additiona! stored in FC
Card (PCMC!A) memory cards.



1
‘

Padded Carrying Case, 120 VAG Nerth
American Power Pack with DMA120,

220 VAG Eura Universal Power Pack with
DMA121, Precision Female-Femate Type F
Adagter Vehicle Power Adapler, Channel
Table Loader Software with Manual, RJ45 1o
§-pin Adapter, RJ45 Cable.

DMA120 SERIES OPTIONS
Optlon C3~ Three years calibration
services.
Option G5~ Five years calibration services.
Option 01 - Cafibration data report.
Option B3 - Tgst data {order with Option
3).

Option D5 - Test data (order with Option
C5).

Option R3 — Three years post-warranty
repair protection.

Option RS — Five years post-warranty repair
protection.

41

2ring DiAT20 Digital Modulation Analyzer for {TU-T-J83, AC ADAPTER QPTIORS
rmation Annex B 540AM Option AQ— North American 115 Y, 80 Hz
pMA121 Digital Modulation Anatyzer tor DyB-C £4 QAM oction A1 (Esm‘ilar'd vnm! SQADA\Z'ZSG?}'H
. - ption A1 - Eyra Universa \ z
Ineludes: Usars Manual, Reference Card, {standard with DMA 12 1)

Option A2 ~ UK 240 VAC, 50 Hz,
Ogtion A3 ~ Austratian 240V, 30 Hz.
DMA120 SERIES RECOMMENDED
ACCESSORIES

Type F-to-BNC Input Adapter -
103-0310-00.

Additlonal Battery - DMABAT.

External Battery Charger for DMABAT -
DMACHG (specify power cord Option &2 ar
A3, as applicabie).

Thermai Printer - DMAPRN.

incluges: Five Ralls Paper, Batlery, AC
Adapter. Select one of following AC Adapter
options:

Qption A0 - North Amerlcan 115V, 60 Hz.
Option A1 - Euro Universal 220V, 5G Hz.
Option A2~ UK. 240 VAC, 50 Hz '
Opticn A3 - Australian 240V, 50 Hz.

page 7
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Designed To Work With
Hard-Line CATV
Applications Conforming to
{TU J.83 Annex B.

(General Instruments™
Scientific Atlantal”

...5et Top Boxes)

Select a more detailed description of this product by application:

o CATV/IMATV/SMATV Analyzing

QAM-B 970 - QAM Analysis Meter

@ Full tuning capabilities to test analog or digital f Digital power measurements that give you
channels and carriers throughout your system average power level across the full channel
(5 to 750 MHz). space, not corrected peak power measurements.

@ Quick and accurate pre & post FEC estimated $ Equalization measurements that help determine
.BER testing to help determine signal guality icro-reflections (in the system or cable drop)
being delivered to the customer. without interrupting service to your customer.

Qf Signal-to-Noise measurements ta determine the f Quick Good/Bad visual test to determine whether
quality of signat (MER) and identify problems the set-top or modem will operate properly when
with either signal or system noise. the signal is applied.

kfs "Smart Charge" battery charging system. f Exclusive 3-year warranty.

QAM-B 970 Condensed Specifications

MEASUREMENT FUNCTIONS:
LEVEL Mode:
Amplitude Resolution: 0.1 dB
Amplitude Accuracy: '81.0 dB
Level Lingarity: #0.75 dB from -40 dBmV to +60 dBmVv
Flatness: 180,75 dB from 5 MHz to 750 MHz
Typical: 1.5 Total, @ 70 degrees F

Full Channel Display:
Shows channel frequency response

42
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C/N Ratio:
Automatic Off Channel Test
Amplitude Resolution: 0.1 dB
Dynamic Range: Input Level 40 dB below actual result
(i.e. -10 dBmV input provides a maximum C/N result of +30 dB,
0 dBmV input provides a maximum C/N result of +40 dB)
(Noise Reference is set under the CONF!G section)
Noise Reference Freguancy: User-defined 300 kHz wide sample anywhere from 5 MHz to 750 MHz

+S/N Ratio (digital channels only):
Method: Statistical analysis of the QAM constellation. Errors calculated from the demodulated [ and Q
signals.
Range: 0 to 30 d8 (normally signal lock is lost at approximately 22 dB)
n carriers with tevel >= -10 dBmV

TUNING:
Range: 5 MHz - 750 MHz
Channe! Plans: FCC/EIA, HRC, IRC, VHF/UHF

Resolution:
Analog Channel Mode: 1 Channel (6 MHz)
Frequency Mode: 50 kHz
Digital Channel Mode: 1 Channel (6 MHz)
Frequency Mode: 1 MHz

RF input: _
Sensitivity: ~40 dBmV
Maximum reading: +60 dBmV
input impedance: 75 ohms, unbalanced
Return Loss: 14 dB minimum ,
Maximurn Safe Input: 100 Volts DC+AC peak < 1KHz, +65 dBmV > 1 KHz

*EQUALIZATION:

All Equalizer Dispiay: :
Simuitaneious display of all equalizers with real-time updates
percent Display Range: 0 to 100 %
Reading is expressedin a percent of total equalizer activity
dB Display Range: -32 to 0 dBc for all 16/20 equalizers

COMPOSITE LEVEL:
Amplitude Resolution: 0.1 dB
Amplitude Accuracy: 1.0 dB
Dynamic Range: -40 dBmV to +60 dBmV

TEMPERATURE VARIANCE:
Typical: 184.0 dB8mV

DROP COMP:
100 MHz and 550/750 MMz range: 0.0 dBmV up to 9.9 dBmV
Drop Cable loss levels between 100 MHz and 550/750 MHz are calculated

*ESTIMATED BER!
Range: Pre Corrected "Raw" <1 10810 to > 9.9 x 10°4
Corrected: <1 x 1081010 > 1x 104
Reed Solomon Forward Error Cosrection required

AUTO INSPECT:
Auto Inspect Tilt Test: _
Amplitude Resolution: 0.1 dB
Amplitude Accuracy: F#1.0 dB
Range: Any two carrier levels -40 to +60 dBmV

Auto Inspect P/V Test:
Amplitude Resotution: 0.1 daB

43
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Amplitude Accuracy: 1.0 dB ,
Range: Any two carrier levels -40 to +60 dBmV '

Auto Inspect Flatness Test:
Amplitude Resolution: 0.1 d8
- Amplitude Accuracy: 1#1.0 dB |
Range: Calculated from any carriers with lavels from -40 to +60 dBmV |
: |

* These tests are most accurately performed on channels with power levels between -20 and +15 dBmV.

[ Seagore Home Page i

email webmaster@sancore.com for feedback on our site.
Or call 1-800-SENCORE (735-2673)/1 -605-339-0100
Copyright 51897 Sencore, nc. All rights reserved,
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MR F T
CR1200 Digital Signal
Analyzer

True Digital Testing Combined with Analog Measurements at a Fraction of the Cost

Features

o Compatible with ITU-T J.83 Annex B, MCNS, DigiCipher I, JEEE
802.14, and SCTE DVS-031 (Contact factory for other moduiation
formats)

| s Conduct in-service digital measurements, including:

} Fre- and Post-FEC bit error rate Madulation Error Ratio (MER)
} Errored seconds Severely errored seconds

| Signal level " Display Consteliation

* Conductin-service analog measurements, includ'in‘@:\
Signal level 24 hour tests

* Integral RS-232 computer/printer interface

s Battery powered

s Portable

* Weatherized

The CR1200 is a low cost CATV
maintenance and troubleshooting tool that
supports in-service measurements of 64
and 256 QAM-modulated digjtal signals
and traditional analog signals. The CR1200
is rugged, portable and can be used
without additional subscriber equipment.

)

%,

uwt-:.ﬁf:‘sﬂw@ﬂ«}?ﬁb

At

Unlike analog video signals, digital video
signals can appear to operate normally,
even when they are very close to falling.
Simply checking to see if there is a picture
and sound does not tell the technician how
close to failing the channel really is. By
using the CR1200's constellation display,

signal to noise functions and bit error rate
tester, the technician can quickly determine the integrity of the installation to ensure that the

digital performance is well within limits, helping to ensure long term subscriber reliability.

o v van
5

:
1%
i
® >
1’,
X]
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n _ T .

You Can't Tell the Performance of Digital Signals by Looking At the Picture!
IfTect of Noise on Analog Svstems ((radually Poorer C/N)

gl 23 Ce ek ‘@ T Ny WS L P s £

e ¢ - L

24 0B MER 23 (3 MER
Noise has very little cffect on digital systems
until the system fails completely

Pre and Post FEC Bit Error Rate (BER) RN 09 AN iHz, B :
The CR1200 provides both Pre-FEC and Post-FEC Bit e N':O-'OE;@ s

Error Rate (BER) testing, allowing the technician to Post FEQ*G_;:O EE ¥
determine if forward error correction is being used IMERI35,3dB LOCKERS &

heavily to correct for errors in the path. The display will - gg‘s'ggggﬁggg;ggggggi“ 1apedd?
indicate the errored-seconds prior to the correction and gy waEE EETT
after the correction. If the FEG codes can correct the R B Bz
errors, the POST-FEC will indicate zero. If the errors Main Digit:1 Screen
are so severe that the POST-FEC cannot correct them, : TS Ol [0 7057 BOTIHES
then a severely errored second is displayed, showing FIMERZ3476708
that an impairment could be passed through the setiop 5% f?rgigo;oE%
box to the subscriber's television set.

. 1ErriskciEE00e00d:
b 28a08a;

Constellation Display

A consteliation display provides a graphic

representation of the QAM modulated signal. Ideally
each of the 64 or 256 symbols should display a clean
dot, indicating a perfect QAM signal. The size and
shape of the build up of these dots indicates the amount
and type of impairment. Technician if they are a result of
noise, interference, phase noise of gain problems.

Cor “tellation displays can aiso indicate the presence of
in->_d spurs or hum. Since alt of these impairments
can cause bit errors, this display is a valuable tool for
identifying and troublashooting these problems. Adaptive Equalizer Display
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R1200 QAM Monitar

Specifications

Modulation

Modulation Type:

Lock Range 64
QAM:

Lock Range 256
QAM:

- Digital Signal Analysis

64/256-QAM (DUS-031, ITU-T

J.83 Annex B)

-20 to +50 dBmV (typical)

15 to +50 dBmV {typical)

Modulation Error Ratio (MER)*"

Range:
Accuracy:

2110 35dB
H0odB

Digital Signal Level Mater™

Accuracy.

Graphic Displays

Constellation:

#.0dB @ 25HEC

I-Q display of QAM signal

Frequency Spectrum: Spectrum of either a dlgital

Equalizer Display of equalizer taps
BER (Pre- and Post-FEC) \
Carrier Offset: 5500 kHz .
Range: 1.0%x10%t0 8.0 x 103

Errored Numerical count of errored
Seconds: seconds

FEG Lock: Loss/Lock-indication

Error Count:  0to 8.9 x 10%°

Severe Numerical count of severely
Seconds: errored seconds

or analog channal

Etapsed Time: hr, min, sec

Additional Features

General
Display:

Power Reduction:
Frequency Plans:

Printouts:

LL.CD with backlight

Auto upit shutdown -~
NTSC STD., IRC, HRC
RS-232 to serial printers

Ordering Information
CR1200 Digital Signa! Analyzer, includes battery changer, 12V Adapter, and operations manual.

Options:

:1' .

SLM Scan Display

Analog Signal Analysis
Moduiation
Maodulation Type: VSB (NTSC)

Operation Range:

Measurements**

-20 to +50 dBmV (typical)

Signal Level Meter (Video and Audio Carrier Level)

Accuracy:
Amplitude:

Elsctrical
Tuning Range:

input Resistance:

RF Input:

Serial Interface:
Physical
Approx. size:
Weight:

. Operating

Temperature:
Power

Power;
Operating Time:
External Power:

125 dB @ 256EC
-20 to +50 dBmVY

System Features

54-802 MHz
75 ohms (nominal)

F81 connector (Field
Replaceable)

EIARS-232

10.75"W x 9.75"D x 5"H
<10 pounds

0°C - 5012

Internal battery pack
3 hours continuous {typical)
120V AC adapter/charger

1699/3
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®4e - Hansjoerg Haisch
Bl wiway@ee.nctu.edu. tw <wiway@cc netu.edu, th>
HEE.  199943F1H PM 09:33

. RE: Your vugraph and ... HFC

Dear Professor Way,
T received your inquiry from my colicague Gustav Veith. Here are sime
answers to your HEC questions: :

1. Currently no special measurement procedure of Deutsche Telekom
(DT) known.

9. In Europe measurements are/will be done according to the
procedures described in the standard EN5S0083-1C Cable netwarks for
televisison signals, sound signals and interactive services, Part

10: System performance for return paths

3. Tn EN50083-7 "System performance” there are methods deseribed for
measurement of downstream path. Upgrades for digital signals are
currently prepared. :

Aawde wpleiah Tear tha wo o i
dards, which by the way are ©20 intarnational -

Based on hese stad
Standards (EC60728-1 for system performance downstream und

TC60728-10or system performance return path, you can describe your
Tules.

Best regards, H. Haisch

------- Forwarded Message Follows

------- From: "Winston Way" <wiway@cc.nem.edu tw> To:
<pveith@rcs.sel.de> Subject: Your vugraph and ...

Date: Sun, 28 Feb 1999 20:46:06 +0800

As 2 side issue, 1 am currentiy helping my goverzument 10 define ,
an investigation rule for DIGITAL HFC system yarformances. In other words,
we will have to come up with rules of measuring error-seconds,
bit-error-rate, etc., for itwo-way cable modems.

My question is, dogs German

government have rules in checking the CATV operators’

system performance o provide digital services? 1f 50,

could you let me know who 1s the right person

in German government for us to contact? If not, how can

German CATV networks be assured 10 perform well when providing

digital services in the future? Thank you for your help!

Best Regards,

. 48



2{% Cliff Brown

%ﬁ: wiway@cc.nctu.edu. tw <wiway@cc.nctu,edu. tw>
Bi43# Gene Faulkner <Windows/Admin/GeneF@mindspring. com>; Jim Barker

& <Windows/Admin/J imB@mindspring.com>
HE. 19994518298 PM 10:29
¥5: CR1200 QAM Monitor

Dear Mr. Way,

Thank you for your interest in the CR1200 QAM Monitor. 1t demodulates and
analyzes QAM-64 and QAM-256 signals that meet the ITU 83.J Annex B
specification. This is also the specification adopted by the Society of

Cable Telecommunication Engineers (SCTE DVS-031). It is the standard used
for forward path signaling in digital video set tops deployed in North
American and MCNS (DOCSIS) cable modems. If the signals that you are
deploying do not meet this specification, let us know and we can look into
modifying our design to meet your requirements.

In our lab, we use Scientific Atlanta, General Instrument and Wavecom
modulators. Any of these modulators will generate continuous MPEG packets
that will be received by the CR1200 without any input to the modulator and
could be used for testing purposes. The model numbers are as follows:

S-A: D9476 (supports both QAM64 and QAM256)
GI: IRT 1000/C6U (QAM 64 only)
Wavecom: (Contact Wavecom)

There are no handshaking or training sequences involved in receiving the
downstream signal.

We are looking into developing 2 head end product for monitoring upstream
QPSK signals but will not have anything to offer for several months.

Please visit our WEB page for more information on the CR1200 (www.hukk.com).

Sincerely,

Cliff Brown
President

Cc: Gene Faulkner, International Sales Manager
Jim Barker, Senior Staff Engineer
cliff. brown/@hukk com

Hukk Engineering, Inc.
3250-D Peachtree Corners Circle

r999/1f30 %



sefd2% - Johnson, Brad
W% 'wiway@cc.nctu.edu, tw' <wiwayl@dec . nciu. edu. tw>

HEd: 1999%FE1H30F AM 12:50

T8 e-mail response

Winston-

To answer your questions concerning the QAM970. The transmitter is 0ot a
concern with our meter, we develop our RER on-channe! without a generator by
calculating the BER from FEC. Our BER is actually an estimated BER, but does
track very closely with an actual BER but can be done in less than 10 per
channel.

As far as testing upstream bursty QPSK, we do not have this capability.

If there are any other questions, please drop me a note at
biohnson@sencore.com

Thank you,

Brad Johnson
Sencore, Inc.

1999/1/30 50



