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Abstract

Key words: Set-Top Box, Conditional Access, Digital Cable Television,
Usage Control, Common Interface

Due to the government did not give specification to our cable television
industries, the cable television industries adopted different digital set-top boxes
that middleware and conditional access system using different standards. This
event affected the end-user limited viewing set-top boxes in the video and
image decoding quality.

In recent years, cooperated with the need of the digital cable television,
the government proposed the cable radio and television draft amendments that
research suitable our country digital cable set-top box specifications. To
protect the subscriber terminal set-top boxes to receive digital signal quality.

Nordic digital television broadcast industry alliance impetus launched
NorDig-Unified ver 2.0 test specification. This document provided set-top
box device basic received requirements. British government thought cable
television is private industry, so they do not intervene to promote digital cable,
the government just let market decided it.

Every country parent-child lock is different, British did not specifically
request radio and television programs to do classification, and only want radio
and television did not broadcast hurt teenager and children physical, mental
and morality programs before 9 O’clock. In our country “television programs
classification method” definite requested television industry did not against the
regulations, and should classify programs be four levels.

Now, China and the U.S. both hope to advance cable television digital
set-top box common interface solution model. The U.S. promoted common
interface solution to reduce the cable industries’ unfair competition and users
switching barriers. China attempted to promote digital set-top box and
separation CA systems to remove the cable industries market monopoly, and to
improve set-top box product standardization.

In 2000, the U.S. Cable Labs announced a PCMCIA-based interface
interpretation of the DVB-CI card specification from the CableCard 1.0
specification, FCC defined it be the POD card (Point of Deployment module),
the U.S. ATSC organized also adopted POD program, in 2002 the United
States SCTE promulgated the standard, in 2003 the U.S. FCC / ATSC as it be a
mandatory standard, the physical layer based on the same PCMCIA interface
protocol, mainly used for TV One machine CA card separation and CP, POD
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module is not only fit the U.S. FCC "separation of CA function" approach, but
also easy to handle and cracking, even if the password information leakage is
not need to modify the set-top box, only need to replace the POD module. In
2005, Cable Labs has announced a CableCard 2.0 standard, compared to the
others set-top box and smart card separation standards; CableCard highlights
the ability to support two-way business. July 1, 2007 FCC required the system
operator to implement the common interface solution policy. December 25,
2009 the United States Federal Communications Commission (FCC)
announced that recognizes CableCARD is a complete failure, then abandon the
Cable CARD. There are three main reasons for failure levels: Cable CARD
module cost too high, affecting CA's security services and other value-added
application development is limited.

In 1996, the European DVB Organization announced a PCMCIA-based
interface interpretation of the DVB-CI draft agreement standard. Presently
widely used version standards are CENELEC EN 50221 Common Interface
Specification for Conditional Access and other Digital Video Broadcasting
Decoder Applications, 1997, two specifications, ETSI TS 101 699 VI1.1.1
Digital Video Broadcasting (DVB) and Esxtensions to the Common Interface
solution Specification, 1999. Since 2006, the European Organization began to
legislated DVB-CI 2.0 standard to satisfied DVB-CI copyright and
value-added applications, DVB-CI is suitable in set-top box conditional access
Common Interface solution, it is application in satellites, ground broadcast and
cable set-top box.

Until 2010, China cable television systems still have several CA in the
market. Mostly CA systems are closed, every STB factory authorize different
CA codes to different Clients made each CA systems cannot operate together.
If the client adopts one CA system, must pay high cost when switch the others
CA systems. For this reason, the sender and receiver have simulcrypt and
Multicrypt these two kinds of norms in order to avoid CA system providers’
monopoly. However, the code within the common interface module mainly
related to the CA that hackers are easily to crack. In this case the set-top box
and smart card does not separate, the data is not easy to distinguish the code
related to CA let hackers is not easy to crack code.

Now, domestic digital TV and set-top box of test specification, Ministry
of Economic Affairs requirement: Receiver Performance Testing,
Electromagnetic Interference Tolerance Testing, Electromagnetic Interference
Testing, and Safety Test. In the future, Taiwan’s digital cable set-top box and
IPTV set-top box can follow this model, for example: Safety, Electromagnetic
Interference Testing, Audio and Video Quality Requirements, Power
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Consumption, Programs Switching Speed and Reliability Testing and the other
projects. About the Reception Quality Testing need consideration 0DVB-C/C2
and IPTV individual reception, then can correct assessment signal quality test
items. We tested three different brands of DVB-C set-top boxes A, B and C
from cable system manufacturers provided; the tested results show that the
receiver sensitivity below 47dBuV, Gaussian channel C/N below 33dB, Phase
noise below 88dBc/Hz, all of them can reach NorDig test requirements and
normal viewing. However, this test obtained set-top boxes models from some
major cable system manufacturers, most of models has already layout, but few
set-top boxes manufacturer with performance requirement do not reach all the
requirements. Therefore, it is essentiality legislating set-top box standardized
test standard.

Suggestion: in the future, Taiwan’s digital cable set-top box will follow
this model, Safety and EMI tests are international common testing standards.
The receiver’s RF will as different countries have different rules, Taiwan’s
DVB-C device bandwidth is 6MHz can not directly use NorDig test
specification, but can follow the NorDig test items through experiment and
research to find suitable Taiwan's DVB-C RF test specification. In addition,
power consumption can refer to the EU's set-top box test specification. About
the set-top box audio and video time synchronization problem, Europe and the
United States set about 20ms ~ 30ms, we can considered to refer it, and set-top
box switching time suggest within 2 seconds to switch programs, EPG
switching within 1 second, value-added service within 3 seconds. IPTV can
collect the International Standards Organization ITU-T FG IPTV relevant
specifications for legislate our country specification standardization.
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B A DVB ATSC OpenCable

A K R%EHE |MPEG-2system MPEG-2 system MPEG-2 system
3 seas A 1 o SR AL K E28 E SF
ECM, EMM, CAT, Table ID.ECM.EMM. CAT. Table ID, etc. ECM. EMM., CAT. Table_ID. etc.
st (A/70, p.25) (SCTE DVS/3131.5,p.11)
(ETR 289.p.7)

B. ¥ ¥ |DVB Simulerypt /g % # DVB Simulerypt #8 N/A

SimulCryptSynchronizer 4.1.2

(SCS)fr o :

This standard does not specify or define

1. ECM Generator 1 SCS 2 [ [multiplexer or scrambler interfaces.

However, to maximize interoperability|

2. EMM Generator #1|and to support multiple CA vendors. it is
Multiplexer . [i] recommended that these interfaces

comply with the principles outlined in part]

3.Private Data Generator #|; a54 part 2 of the DVB Simulcrypt

Multiplexer 2 [4] Technical Specification referenced in|
Section 2.
(TS 101 197-1v1.1.1,
A/70,p.7
TS 103 197 v1.1.1) ( P-7)
C. #4534 & |DVB-CSA 168 bit Triple DES. N/A
3% 47 fm 5 o4 48 35 & ETSI i %|The scrambling function Shall be
£ NDA» + LA R4 performed by the replaceable CA module
(ETR 289.p.9) (A/70.p-9)
D $&E®BE DVB-CL 4F J§ PCMCIA #4 /1 |Renewable Security Interface, Host — POD interface
(B 7 BS 48 f}|(EN 50221 & | NRSS-A (smart card) & LA NRSS-B B E A SR B e -
i PCMCIA Fi 8 81 ¢ i /
@) TS 101 699 v1.1.1) NRSS-B (PCMCIA) 4 PCMCIA {3 48 5% STB o A copy
protection
A/70. p.
(4/70.p.11) (IS-POD-131-INT06-010515
IS-POD-CP-INT05-010515)
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(1)DVB-CSA

(2)168 bit Triple DES (ATSC #74 * )
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XML IR viAEe ETSI B~ F DVB-CSA i * 4 -
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DVB-CI mxﬁ,‘!;* WE M DTV AR EHE* A4 At H 4 24
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T ATSC ¢ &+ e 48+ £ enhi 5 o /& + 2 210 PCMCIA i %
NRSS-B #_ ATSC i st® PCMCIA module 22 STB e/ @ o < &} &2
DVB-CI 4 ¢ > g ifdr Bhe — $R o e d 30 A RF @ * DVB 45> e * =
A ¥ i % - POD m%ﬂg—# * g I PCMCIA Hom pe B /54 - 48
UABBE R R g B2 WER AR 2 AR R T s
¥ @ L+ ;2 ----Diffie-Hellman Key Agreement o 5385~ & chifzf » 7 10 %
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(Z)BlzEA P 2 & RfEE

1. % # 4p % (Electromagnetic Compatibility » EMC) 2. Bl & @ & # &
CNS13438 1 72U B ivek & SHHE F 4f2 4| e £ 9] 2 2 e o

2. 4§ % >(Safety) : & & CNS14336 : T F/HF X 2 P2 R 2o

3. SPIE(RF)RA

FORBETAETW T Ty BE LA MEKETARA N
¥ (177 MHz ~ 867 MHz)% ¥+ A7 i (i 3E 7 243 136) 0 & A7 2 475
% 6 MHz - #ici> 7 A48 2. EHE%?J »# fs 45 FI(E & RF sensitivity % $ -] &
Tro) & R B B R BT ARBS P §hE - BRI &
5.057M Symbols/s, 0.15 roll off i i* & » 64 QAM #* f # [ = 45-73 dBuV >
256 QAM ¥ @g«% Bl % 47-73 dBuV o  #icix 7 ARE TS chF - B 7
FTAA XTI G o F RBEETARRIC T o Fad f28E & ISO/IEC
13818-1 2. MPEG-2 Transport Stream > ¥ £ 256QAM, 5.057M Symbols/s ,
0.15 roll off, 6 MHz #f &

(1) *f4vo B 272+ 3P T 2 M £ £ (Performance with Additive White
Gaussian Noise(AWGN)) :

BT AR TP §E - BREOEYE PR A I FEFR T 4v e B BT
%alﬁﬁ%ﬁﬁ%%m:%ﬁ»ﬁ%ﬁawﬁﬁg6M&N,h»$%
e+ s 0 2 C/N* 64QAM = 26dB ~ 256QAM & 33dB st { /] p¥ > #c
A TSR R F B0 o

(2) % - AE 7 AP TARR 45T 4E T S (et B3E (Performance with first
adjacent channel DVB-C interference) -

TR ARET PN 7 anE - BREJUEg b’L’rﬁ%J B T BL R S
60dBuV > &2 H ZREAE 3f it A d 5L 5 64QAM 75T # 256QAM
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B HE X 4 NTSC #gv AR#F 4B 2 5 Ed-21 dB 1+ 5 & 2 e %
256QAM 75T 4 64QAM Hc (= A84E T 5 FiE-11dB M &4 NTSC
B ARHE 4R D 0 B iE-16dB 11 F o

(3) Mk BFEL T (Micro-Reflection)* 3 45 14ip| 3 -

Beie LA N § 60 - BRJOFE 40N T AR OR § R i
B 2 (Micro-Reflection )+ #ens#f 2 8L #-A R 5 T F 32 2 MELS
64QAM S44F 13 5L r’ﬁﬁl AR 2 855 B 5 60dBuV o R~ £ 1 2 H - fir
F &g AT (Micro-Reflection )+ #3220 {8 » gt — R & 1 )L,ﬁ;;] > B T OARAE
Yot P o Bt T AR A K 117 o 3N A ehg MTAR kAP e
SRS T RS < 3T 45us A o ik SRR IS (Micro-Reflection )+ 3 2 4
AR e

Delay #£ #& (us) Relative Attenuation 4p ¥+ % 7 & (dB)

=05 = -10
=10 = -15
=15 = -20
=45 = -30

4. F B+ 3T i Pl (Burst noise tests) ¢ #icit T ARG ELR GO S
% 10Hz e & 2230+ 3 (Burst noise) > F & fe3Uph 3 ] 3T 2 E 3 25usec

%l el AR R § o F - BRI » R D AR T

5. Ap =g+ 3 RIsE(Phase Noise) @ iR AR AL P n 2223 7 B
4% AT 10kHz -88dBe/Hz 4p 5030 4 GmUEL » 0~ GBI 1 5L
% 64QAM/256QAM, 0.15 roll off, 5.057M Symbols/s » #c i+ 7 AR FE T P

§oend - RROEE o AR D FEL I o

6. i@ ﬂ}%ﬁ;ﬂf F & 7 (Frequency Offset)ic # RIFF & B T AR T 70 a0 2R
F iy £ +150KHz 3 %30 85 50f & 44 i (Frequency Offset)sc # > b’“rﬁis?l » i
BHE 15 5 5 64QAM/256QAM, 0.15 roll off, 5.057M Symbols/s -
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IR ¢ s
2R ERgE ¢
AFD Automatic Format Descriptor R S e

AGVOT Action Group on Violence on Television (g N
BBC British Broadcasting Corporation ERAR S
FRT AR E
BBFC British Board of Film Classification €
BCH Bose Chaudhuri Hocquenghem code BCH 7§
C/N Carrier/Noise Ration EAR S P
CA Conditional Access EREE
R T AP
CAB Canadian Association of Broadcasters €
CAM CA-Module EE e R BN
CAS Conditional Access System TEE N EE R
CATV CableTelevision AT kA
CBC Cipher Block Chaining TR Bdb
Coded Orthogonal Frequency Division
COFDM | Multiplexing Gy 1 S RSIPA ~ i
DDS Display Definition Segment BT T REE
DigiTAG | Digital Television Action Group RG] e
Data-Over-Cable Sevice Interface | 7 S & 8 7 4 PR A%
DOCSIS | Specifications RIS
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2R ERgE ¢
7RI T AL
DVB-C Digital Video Broadcasting - Cable £
Digital Video  Broadcasting-Common CEE Rl il AN
DVB-CI | Interface o {2
Digital Video Broadcasting-Technical
DVB-TM | Module P e
European  Association of Consumer | ¥ ' i § & + W 2
EACEM Electronics Manufacturers [RER
ECM Entitlement Control Messages [ARE AR U
ECM Entitlement Management Messages IR I
EPG Electronic program guide THapEE
European Telecommunications Standards
ETSI Institute BV R G IRFS AR
2 REiE LR
FCC Federal Communications Commission €
HFC Hybrid fibre-coaxia Sk o SRR
IEC International Electrotechnical Commission | FlI"# & 1 % f ¢
IPTV Internet Protocol Television PRTAR
ISDB Integrated Services Digital Broadcasting & B RIYR 46
ITU International Telecommunications Union | FI'"# % G & ¢
AL § -
ITU-R ITU-Radio communication Sector I AR e
International Telecommunications Union- | 7 % #e = % 4R @ ﬁe‘?]
ITU-T J.83 | Television J.83 it
LDPC Low Density Parity Check code MR A RS
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LLC Logical Link Control R fBid B I
MAC Media Access Control prl L NER S Al
MPAA Motion Picture Association of America EFRTHEE
NAB National Association of Broadcasters FRARTE T g
NCTA National Cable Television Association 2R TR €
Ofcom Office of Communications AR EER
PAL Phase Alternating Line iE {7 3] 4P

Personal ~Computer Memory  Card BA T e b

PCMCIA | International Association g
PCR Program Counter Reference a P R AR
PLR Packet Loss Ratio e B4 F
PRD Parental Rating Descriptor Forfhdt F
RS Reed-Solomon code BAG-IT R P S
SDTV Standard Definition Television T AL

SMS Subscriber Management System TR ORI R
STB set-top box i
UTI Universal Transport Interface g ﬁa?l«ﬁ% T
V-Chip Violence-Chip F 4 ogw &
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B LA T2 § U 5Y F it 2 42 Stereo Output (L+R 1 %] £ 7
) o 2R AR R R

_?iF

1. 4 §J 21 % = (Signal Level ) #]3 @ Bli#3 5 5 1kHz@ 0 dBFS MPEG
%%iﬁﬁmAwmgﬂnﬁﬁﬁﬁﬁ%I%KQ’ﬁﬁﬁaﬁmiﬁ
R F 5 =1 Vims -

2. mubak 4 E4sean (THDHN) I3 ¢ RIa#n 55 & 20Hz~20KHz@ -3 dBFS
MPEG %52 I 5%k Audio %5 f fIgifk® 100K Q » ot B 5 sy
Do MR f L < 03% o

3. 4 F B (Freqence Response ) B3 1 ipl#3 5L 5 20Hz~20KHz@ 0 dBFS
MPEG $nfh 2. & 524 Audio 5L f fUredigr* 100KQ - gt pF5 gmgl
M2 FR KRBT AN+ 1dB B 3 F ) -1dB e

4, ZEL-zet (SNR) Bl 1R EL 5 1KHz@ 0 dBFS MPEG 75 2. 1t
ok Audio 8L f fUrEdadk * 100KQ 0 P F A B A R R
Unweighted 3 A-Weighted & f&#5¢ > ot pF 2 & B3 5 3%@?] A2 B R
Fg 5 =70dB o

5. 4 *;Jhﬁg?] N2+ BE R § F 3 (LR Cross Talk ) iz ¢ plE 5L 5 1KHz@
-20 dBFS MPEG % #5 2. & 5% & Audio % 5. § 3*.\ FeEdidx * 100KQ » b pF
TR IR BE RL Z-70dB -

6. F#M =+ #iFip=4 (LR Phase Difference) i|3#RI5# @ 3U5L 5
20Hz~20KHz@ 0 dBFS MPEG $:#% 2 I 5% & Audio 5 %0 f $*1edifk »
T00KCY » g4 P = % Mo 5 S A (L 2 iR H5 =5 A -



FRBETASG BB f RTRFF T RIFE

7. Fadd =+ BE L =4 (LR Power Difference) #I3# ¢ iRl 3U 5L 5
20Hz~20KHz@ 0 dBFS MPEG 4% 2_ i+ 3% & Audio 3 5. § ;u FE b
100K Q » pv P =+ B f i R £ 2 Pk £5 <05dB -

8. % ;‘%ﬁéﬁ:’:ﬁvi#%](Dynamlc Range ) iBl:# 1 BlE 5L 5 1KHz@ -60 dBFS
MPEG 88 2. I 5% Audio 5L f Freddr * 100KQ » ot Pz + &
FF e R R RS = 70dB -

= ‘#FL%W%J A e TR

e T L 42 NTSC #8255 2 SfB Al > f e T AR ey R &
BEE (SDTV) e it B &5 & 4F £ 43 (CompositeVideo; CVBS)
21 P Juﬁﬂ“' ’ Txé"@u—rrf'%&b%r}”b@ Fé‘IEB

1. 4Rz m] |t AR

1+

(1) ﬁgmﬁ iRty (Bar Amplitude) st 45§17 & 100
Flzp e

(2) AR R # =15 (Sync Amplitude) shti& f R &40 £ 21IRE #
Bz p oo

(3) R ARiFTEE AR (Bar Width) et £4 FIF & 18£0.5 us # Fl2

P\ o

5IRE #

2. ARG 2 KO iplE (K-factor)

(1) 2T Borpt % B @ (K2T) cpkie® fofs B k.5 %L p o

,\._

(2) 2T 233 @ik ririg2 v @ (K-PB) skir® $45 1 643 %

1] F\ o

3. ARGUE N2 A E P RiRE (Multiburst) & % 6 1 3 AT 5 4t e
11 Multiburst B] (& {7 430 ﬁi%l Ay 2 R A R ER o

4. mRpZemp4 B pliE (Luminance Non-Linearity ) 4R31 éig.l B RZER
P E AR N R KPR £5%2 P o
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5. ¢ mtamit 4 B pliE (Chrominance Non-Linearity )

(1) ¢ s £ 4 £ (Chrominance Non-linear Gain) 2 & f # ]
b+ 3% 2P oo

(2) ¢ ptsmpripi=4 £ ( Chrominance Non-linearPhase) 2 & f 4
nt 2 R OZp oo

(3) ¢ R¢taRIA%42E ( Chrom./Lum.Intermodulation) #HiF& &

PR £ 2%2Lp -

6. § B/% R 4% 2 (Chrominance to Luminance) p|3#

(1) ¢ B-mAE# 2 %4 (Chrominance to LuminanceGain) 2. $# 55 &

FEL 100 £ 10 %2 p -

(2) ¢ B-2ARuEZF &M (Chrominance to LuminanceDelay ) 2. 5% 4
R £ 30ns 2 p oo

7. ¢ B2 dRtg/ip B e (Chrominance AM/PM) Bl3&

(1) ¢ Rirtgs #e (Chrominance AM Noise) Bl3# 2 $irE f i

v

» <-45dBrms zZ p o

(2) ¢ RAp =3 %323 (Chrominance PM Noise) Pl3#2 Hivr& fd F &
<-45dBrms 2z p o

8. M F e pi=4 E (DG&DP) Bl

(1) #es# %2 (Diff. Gain) RIFFZHIFE LFERE £ 5% 20 -
(2) MesAp=2 & (Diff. Phase) jPlagz H 3 fFEFE £5 & 2 p -
9. A2 wkt  (Video Signal to Noise Ratio ) B]3&

(1) #F§F 5 0.1~42MHz R Gtefgsniert » B HR LFEF L = 52
dB rms o

(2) HFHFF 5 0.1~5MHz e ifte et » B HEL RFEF L = 52
dB rms -

(3) - s{re@lfse szt (S/N Weighted, Unified) - 2 3pvg F4
Bl 5= 58dBrms °

10. AR L2 05 2 584 (Color Bar) Bl:#4F & 43 (Composite Video ) 2.
Color Bar 3 H /¥ o 42 {ci# F £ 38 NTSC 8 #2548 2 it - % =
REBTPEFTRE BT AR (HDTV ) $&qx# i B¥ > uﬁ; TR EFB L
A & A3 (Composite Video e iy & Feb B & & 2= 43 (Component
Video; YPbPr) i3 )ﬁ%] Ay 33053 i 480p ~ 720p ~ 10801 g B 445
iRz
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11, Zadhin (& f4R37 ) 2 3 3 £ B4 P32 (ChannelDelay )

(1) “Y” $F “Pb” 21 i 4 Rl3%: AR F46 F & +40ns 2 p o

(2) YY" % "Pr” 2 iiE a BpIE PSR KR A £40ns 2 oo

(3)  “Pb” # “Pr’ 2 i if 4RI R S F A +40ns 2 p oo

12. e XA 2 4555 Bl4F42R13%  (Color Bar ; Bar AmplitudeError ) 2 = 431
( Component Video ) 2. Color Bar |z °
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1.1 RF Sensitivity

Test Case Task 1 : RF Sensitivity
Input RF Frequency Range: Digital Signals 108~870MHz. The input signals of
. DUT shall equal to or better than specified level in the range 45 to 75dBuV for
Requirement )
(64QAM, 5.057MS/s, 0.15 roll off) or in the range 47 to 73dBuV for (256QAM,
5.057MS/s, 0.15 roll off). The performance is judged by picture failure point.
1. (64QAM, 5.057MS/s, 0.15 roll off) Measurement record:
Limits Test Results
Frequency (dBuV) (dBuV)
Channel (MH2)
Max. Input | Min. Input | Max. Input | Min. Input
7 177 75 45 102.4 31.8
8 183 75 45 103.4 31.9
9 189 75 45 104 31.8
10 195 75 45 105.3 32.2
Test 11 201 75 45 105.6 32.3
Results
12 207 75 45 105.4 32.8
13 213 75 45 105.6 33
17 141 75 45 101.3 32.1
18 147 75 45 102.1 32
19 153 75 45 103.3 31.9
20 159 75 45 104.2 32.2
21 165 75 45 100 32.2
22 171 75 45 101.2 32.6
23 219 75 45 105.1 32.8
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24 225 75 45 105 32.5
25 231 75 45 104.5 32.8
26 237 75 45 103.5 32.8
27 243 75 45 102.7 32.6
28 249 75 45 102.2 32.7
29 255 75 45 101.6 33
30 261 75 45 101 32.5
31 267 75 45 100.4 32
32 273 75 45 100.2 32.1
33 279 75 45 99.8 32.3
34 285 75 45 99.7 32.3
35 291 75 45 99.5 32.5
36 297 75 45 99.5 31.7
37 303 75 45 99.5 32
38 309 75 45 99.3 31.9
39 315 75 45 99 31.6
40 321 75 45 99 31.5
41 327 75 45 98.4 31.4
42 333 75 45 98.5 31.6
43 339 75 45 98.7 32.1
44 345 75 45 98.8 32.2
45 351 75 45 99.1 31.8
46 357 75 45 99 31.7
47 363 75 45 99.4 31.8
48 369 75 45 99.6 32
49 375 75 45 99.4 31.7
50 381 75 45 99.2 31.6
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51 387 75 45 99.8 32
52 393 75 45 100 32.2
53 399 75 45 100.1 32.5
54 405 75 45 100.3 34.5
55 411 75 45 100.8 35.3
56 417 75 45 100.8 33.9
57 423 75 45 101.2 33.8
58 429 75 45 101.4 33.1
59 435 75 45 101.9 32.8
60 441 75 45 101.8 32.9
61 447 75 45 103.3 33.6
62 453 75 45 103.9 36.5
63 459 75 45 103.8 37
64 465 75 45 103.5 35
65 471 75 45 103.1 33.2
66 477 75 45 103.4 32.8
67 483 75 45 103.3 33.6
68 489 75 45 102.7 33.5
69 495 75 45 102.4 32.5
70 501 75 45 102.9 32.8
71 507 75 45 103 31.8
72 513 75 45 103.2 31.8
73 519 75 45 103.8 32.1
74 525 75 45 104.3 32.3
75 531 75 45 104.4 32
76 537 75 45 104.2 32.2
77 543 75 45 103.7 32.1
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78 549 75 45 103.7 32
79 555 75 45 104 31.7
80 561 75 45 103.6 31.9
81 567 75 45 103.5 31.8
82 573 75 45 103.9 31.9
83 579 75 45 104 32.2
84 585 75 45 103.4 31.8
85 591 75 45 103.5 31.7
86 597 75 45 103.6 31.6
87 603 75 45 103.7 31.8
88 609 75 45 103.3 32.1
89 615 75 45 103.3 32
90 621 75 45 103.1 31.7
91 627 75 45 103.4 31.9
92 633 75 45 103.2 31.8
93 639 75 45 103.6 31.6
94 645 75 45 103.6 31.7
98 111 75 45 100.8 32
99 117 75 45 100.2 32.1
100 651 75 45 102.8 32.1
101 657 75 45 102.8 32
102 663 75 45 103.5 32.1
103 669 75 45 103.1 31.9
104 675 75 45 102.7 31.9
105 681 75 45 102.9 32.1
106 687 75 45 103.2 32
107 693 75 45 102.9 32.3
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108 699 75 45 102.4 31.7
109 705 75 45 102.5 31.6
110 711 75 45 102.9 31.9
111 717 75 45 103.3 31.7
112 723 75 45 102.9 31.9
113 729 75 45 103.9 32.1
114 735 75 45 104 32.2
115 741 75 45 103.7 32.1
116 747 75 45 103.2 31.8
117 753 75 45 103.5 31.9
118 759 75 45 103.5 31.7
119 765 75 45 103 31.6
120 771 75 45 102.7 31.7
121 77 75 45 103.1 31.4
122 783 75 45 102.9 31.4
123 789 75 45 103 32.6
124 795 75 45 103.2 33.2
125 801 75 45 103.9 33.2
126 807 75 45 103.7 33.3
127 813 75 45 103.6 32.9
128 819 75 45 104.2 33
129 825 75 45 104.4 32.7
130 831 75 45 103.8 32.8
131 837 75 45 103.9 33
132 843 75 45 104.7 32.9
133 849 75 45 105 32.8
134 855 75 45 104.2 32.5




FREFEA LI R T I AIFE

135 861 75 45 104 32.7

136 867 75 45 104.5 32.9

2. (256QAM, 5.057MS/s, 0.15 roll off) Measurement record:

Limits Test Results
Channel Fr(z'(\q/lt'ezr)]cy (dBuV) (dBuV)
Max. Input | Min. Input | Max. Input | Min. Input
7 177 73 47 100 38.6
8 183 73 47 101.9 38.2
9 189 73 47 102.9 38.5
10 195 73 47 103.3 38.1
11 201 73 47 103.2 38.6
12 207 73 47 103.1 38.3
13 213 73 47 103.1 38.7
17 141 73 47 99.7 38.1
18 147 73 47 100.5 38.2
19 153 73 47 101.4 38.3
20 159 73 47 102 38.4
21 165 73 47 97.8 38.5
22 171 73 47 98.8 39
23 219 73 47 103 38.9
24 225 73 47 102.8 39.2
25 231 73 47 102.4 39.3
26 237 73 47 101.6 38.4
27 243 73 47 101 38.4
28 249 73 47 99.9 38.2
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29 255 73 47 98.8 38.4
30 261 73 47 98.3 38.2
31 267 73 47 97.4 38
32 273 73 47 97.1 38
33 279 73 47 97.2 38
34 285 73 47 96.5 38.2
35 291 73 47 96.4 38.4
36 297 73 47 96.4 38.2
37 303 73 47 96.5 38.3
38 309 73 47 95.9 38
39 315 73 47 95.9 38
40 321 73 47 95.2 37.6
41 327 73 47 94.9 37.5
42 333 73 47 95.1 37.8
43 339 73 47 94.2 37.7
44 345 73 47 94.1 38.3
45 351 73 47 94.7 37.7
46 357 73 47 95.2 37.8
47 363 73 47 95.6 38.1
48 369 73 47 95.4 38.4
49 375 73 47 95.4 38.1
50 381 73 47 95.4 37.9
51 387 73 47 96.1 38.3
52 393 73 47 96.3 38.4
53 399 73 47 96.5 39.1
54 405 73 47 96.6 41
55 411 73 47 97.4 41.7
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56 417 73 47 97.5 40.3
57 423 73 47 98.1 40.5
58 429 73 47 98.4 39.3
59 435 73 47 98.7 390.1
60 441 73 47 99 39.4
61 447 73 47 100.9 40.1
62 453 73 47 101.4 42.6
63 459 73 47 101.1 43.1
64 465 73 47 101 42.3
65 471 73 47 100.9 39.4
66 477 73 47 101 39.4
67 483 73 47 100.7 39.7
68 489 73 47 100.2 39.3
69 495 73 47 100.2 38.6
70 501 73 47 100.1 38.8
71 507 73 47 100.1 38.4
72 513 73 47 100.2 38.3
73 519 73 47 100.8 39
74 525 73 47 101.3 39
75 531 73 47 101 38.3
76 537 73 47 101 38.8
77 543 73 47 101 38.4
78 549 73 47 100.7 38.6
79 555 73 47 100.6 38.2
80 561 73 47 100.6 38.4
81 567 73 47 100.1 38.2
82 573 73 47 100.5 38.6




FRBGLAS LI R TIAFE

83 579 73 47 100.6 38.7
84 585 73 47 100.1 38.4
85 591 73 47 100.2 38.3
86 597 73 47 100.1 38.5
87 603 73 47 99.7 38.2
88 609 73 47 100 38.3
89 615 73 47 100.2 38.3
90 621 73 47 100.1 38.2
91 627 73 47 99.9 38.2
92 633 73 47 100.1 38.3
93 639 73 47 100 38.2
94 645 73 47 100.1 38.4
98 111 73 47 99.5 38.8
99 117 73 47 99.2 38.6
100 651 73 47 98.7 38.3
101 657 73 47 98.9 38.4
102 663 73 47 98.9 38.4
103 669 73 47 99 38.7
104 675 73 47 99.1 38.6
105 681 73 47 990.1 38.6
106 687 73 47 99.2 38.7
107 693 73 47 99.1 38.9
108 699 73 47 98.8 38.3
109 705 73 47 98.4 38.4
110 711 73 47 98.9 38.7
111 717 73 47 98.8 38.5
112 723 73 47 99.3 38.4
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113 729 73 47 99.7 38.9
114 735 73 47 99.8 38.7
115 741 73 47 99.5 38.5
116 747 73 47 98.9 38.4
117 753 73 47 99 38.3
118 759 73 47 98.7 38.2
119 765 73 47 98.5 38.1
120 771 73 47 98.7 38.7
121 777 73 47 98.7 38.1
122 783 73 47 98.5 38.1
123 789 73 47 98.9 39
124 795 73 47 990.1 39.7
125 801 73 47 99.3 39.6
126 807 73 47 99.5 39.7
127 813 73 47 99.6 39.6
128 819 73 47 99.6 39.3
129 825 73 47 100 39.1
130 831 73 47 99.9 38.8
131 837 73 47 100.1 39.3
132 843 73 47 100.1 39.2
133 849 73 47 100.4 39.2
134 855 73 47 100.3 39.1
135 861 73 47 100.4 39.2
136 867 73 47 100.4 39.2




FRBGLAS LI R TIAFE

1.2 C/N performance on Gaussian channel

Test Case Task 2 : C/N performance on Gaussian channel
The C/N ratio of DUT shall less or equal to 26dBuV for 64QAM and 33dBuV for
Requirement | 256QAM at the point where the DUT starts to work correctly.
The input signal level shall be 60dBuV.
1. (64QAM, 5.057MS/s, 0.15 roll off) Measurement record:
Channel Fr((a'?/lt;'ezgcy Limits Rl—sjltts
7 177 26 22.9
12 207 26 23
13 213 26 23
17 141 26 22.9
18 147 26 23.2
24 225 26 22.9
25 231 26 23
Test 39 315 26 22.9
Results 53 399 26 23.1
54 405 26 23
82 573 26 23
94 645 26 23
98 111 26 23
99 117 26 23.1
100 651 26 23
118 759 26 23
136 867 26 22.9




F AR TR G B f R PRI AR

2. (256QAM, 5.057MS/s, 0.15 roll off) Measurement record:

Channel Fr?&lij_lezr;cy Limits RZESItts

7 177 33 29.6
12 207 33 29.6
13 213 33 29.5
17 141 33 29.6
18 147 33 29.7
24 225 33 29.5
25 231 33 29.5
39 315 33 29.5
53 399 33 29.4
54 405 33 29.5
82 573 33 29.5
94 645 33 29.7
98 111 33 29.6
99 117 33 29.4
100 651 33 29.7
118 759 33 29.6
136 867 33 29.6
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1.3 Micro-reflection Test

Test Case Task 3 : Micro-reflection Test

Micro-reflections bound for dominant echo:
-10dB at < 0.5us

-15dB at =< 1.0us

-20dB at = 1.5us

Requirement _30dB at

IA

4.5us

Micro-reflection longer than 4.5us rarely occur in conventional cable television
system. Moreover very low-level micro-reflections (e.g. -40dB) longer than
4.5us may not be measured reliably.

The input signal level shall be 60dBuV.

1. (64QAM, 5.057MS/s, 0.15 roll off) Measurement record:

Test
Frequenc Condition | Limits SIS
Channel (I?/IHZ) y (us) (dB) Relative
Power
(dB)
at 0.5 us 10 5.1
at 1 us 15 9
18 147
at 1.5 us 20 15
at 4.5 us 30 21.3
The
at 0.5 us 10 5.2
Results
at 1 us 15 9
12 207
at 1.5 us 20 15.1
at 4.5 us 30 21.3
at 0.5 us 10 5.3
at 1 us 15 8.9
82 573
at 1.5 us 20 15.2
at 4.5 us 30 21.3

% 100 7




FREFEA LI R T I AIFE

2. (256QAM, 5.057MS/s, 0.15 roll off) Measurement record:

Test
Frequenc Condition | Limits FEEULS
Channel (&HZ) y (us) (dB) Relative
Power
(dB)
at 0.5 us 10 8.8
at 1 us 15 10.3
18 147
at 1.5 us 20 17.2
at 4.5 us 30 28.5
at 0.5 us 10 9
at 1 us 15 10.3
12 207
at 1.5 us 20 17.7
at 4.5 us 30 28.5
at 0.5 us 10 8.9
at 1 us 15 10.3
82 573
at 1.5 us 20 17.9
at 4.5 us 30 28.8
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1.4 Phase Noise

Test Case

Task 4 : Phase Noise

Requirement

Equipment shall achieve a bit error rate in the transport stream of no worse
than 3x10°® for a single channel RF input signal with phase noise of -88dBc/Hz
at 10kHz offset. The input signal level shall be 60dBuV.

Test

Results

1. (64QAM, 5.057MS/s, 0.15 roll off) Measurement record:

Channel Frequency AUl Rl—;jltts
(MHZ) (dBc/Hz) (dBc/Hz)
18 147 -88 -78.2
12 207 -88 -78.8
82 573 -88 -79

2. (256QAM, 5.057MS/s, 0.15 roll off) Measurement record:

Channel Frequency Limits RZseSItts
(MHZ) (dBc/Hz) (dBc/H2)
18 147 -88 -85.5
12 207 -88 -85.3
82 573 -88 -86.2

% 102 F




F ARG T A I D RARFFTTIA A

1.5 First Adjacent Channel Rejection

Test Case

Task 5 : First Adjacent Channel Rejection

The worst case Adjacent Channel performance shall be characterized according

to below table 2.5:

Desired (D) Channel | Undesired (U) Adjacent | Worst Case D/U
Modulation Channel Modulation Ratio
1 | 640Q0AM 256QAM -21dB
Requiremen
t 2 | 64QAM Analog NTSC -21dB
3 | 256QAM 640QAM -11dB
4 | 256QAM Analog NTSC -16dB
Table 2.5
The desired input signal level shall be 60dBuV.
1. (64QAM, 5.057MS/s, 0.15 roll off) Measurement record:
Desired: 640QAM / Undesired: 256QAM
Channel Frequency q y Channel Limits (dBuV)
(MHz) (dB)
N+ N- N+ | N- N+ N-
Chanpel A
18 147 153 141 1 1 -21 -31 -30.4
Test 12 207 213 | 201 | 1 | 1| -21 | -28.6 | -30.7
Results
82 573 579 567 1 1 -21 -31.4 -30.1
Desired: 64QAM/ Undesired: NTSC
Unwanted Unvxéjante Test Results
Frequency | Frequency(MHz) Limits (dB)
Channel (MH2) Channel (dB)
N+ N- N+ | N- N+ N-
18 147 151.25 | 139.25 1 1 -21 -36.2 | -28.5
% 103 7
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12

207

211.25

199.25

-21

-33.9 | -28.6

82

573

577.25

565.25

-21

-35.1 | -26.3

2. (256QAM, 5.057MS/s, 0.15 roll off) Measurement record:

Desired: 256QAM / Undesired: 64QAM
Channel Frequency q ) y Channel Limits (dBuV)
(MHz) (dB)
N+ N- N+ | N- N+ N-
18 147 153 141 1 1 -11 -24.5 -24.4
12 207 213 201 1 1 -11 -23.9 -25.1
82 573 579 567 1 1 -11 -24.6 -24.3
Desired: 256QAM / Undesired: NTSC
Unwanted Unvx:jante Test Results
Frequency | Frequency(MHz) Limits (dB)
Channel (MH2) Channel (dB)
N+ N- N+ | N- N+ N-
18 147 151.25 | 139.25 | 1 1 -16 -28 -26.7
12 207 211.25 | 199.25 | 1 1 -16 -27.7 | -26.9
82 573 577.25 | 565.25 | 1 1 -16 -28.1 | -24.7
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Test Case

Task 6: Burst Noise

Requirement

The DUT shall tolerate a noise burst that is not longer than 25us duration at a
10HZ repetition rate without visible errors. The noise burst shall be generated
by C/1=15dB, measured in the 6MHz channel under test, reference to the
average power of the DTV signal. The input DTV signal level shall be 60dBuV.

Test

Results

1. (64QAM, 5.057MS/s, 0.15 roll off) Measurement record:

Erequency | Limits | Measurement
Channel (I\(jIHZ) y o e ita
(us)
18 147 25 30
12 207 25 27.5
82 573 25 27.5
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a2

*

1.7 Frequency Offset

Test Case

Task7: Frequency Offset

Requirement

The DUT shall have RF characteristics equal to or better than
+150kHz frequency offset. The input level is 60dBuV. DUT locks
to carrier and decodes picture without any visible degradation.
Step size of the tuner: 1kHz.

Test

Results

a. (64QAM, 5.057MS/s, 0.15 roll off) Measurement record:

Channel Frequency Limits MeaFteseusruelrt'zent
(MHZ) (kHz) (kH2)

18 147 +150 870 -950

12 207 +150 870 -950

82 573 +150 870 -950

b. (256QAM, 5.057MS/s, 0.15 roll off) Measurement record:

Channel Frequency Limits Me%seiruelgent
(MHZ) (kHz) (kH2)

18 147 +150 810 -940

12 207 +150 800 -950

82 573 +150 770 -940
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1.8 Symbol Rate and Modulation

Test Case Task 8. Symbol Rate and Modulation

The DUT shall have RF characteristics equal to or better than specified below:
Requirement | Symbol Rate: Digital signals 3.6Msymbols/s to 5.217Msymbols/s
Modulation: Digital signals 64QAM and 256QAM

1. Symbol Rate:
a. (64QAM, 5.057MS/s, 0.15 roll off) Measurement record:

Limits Me%seirligent

Channel Fr?'\cjll:'ezr;cy i) (MS/s)
Min. Max. Min. Max.
18 147 3.6 5.217 0.9 6.9
12 207 3.6 5.217 0.9 6.9
82 573 3.6 5.217 1.1 6.9

b. (256QAM, 5.057MS/s, 0.15 roll off) Measurement record:

Test Limits Measurement
Frequency (MS/s) RERUTS
Results Channel (MHZ) (MS/s)
Min. Max. Min. Max.
18 147 3.6 5.217 1.3 6.2
12 207 3.6 5.217 1.1 6.2
82 573 3.6 5.217 15 6.2

2. Modulations:

Frequency
Channel (MHZ) Measurement Results
18 147 Pass
12 207 Pass

% 107 §
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82

573

Pass
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1.9 Quality Reception Detector

Test Case | Task 9. Quality Reception Detector

The receiver shall be equipped with a reception quality detector. Check that
Requirement | the DUT is equipped with a reception quality detector. It shall be possible to
access some kind of a reception quality detector.

Measurement record:
Test

Results Pass

% 109 7
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1.10 Return Loss

Test Case

Task 11. Return Loss

Requirement

The performance data below shall be satisfied:

Return loss: 10dB (typically), in worse case 7dB min.

Test

Results

Measurement record:

1. Selected Frequency: 147MHz; Return Loss: 13.73dB.
2. Selected Frequency: 207MHz; Return Loss: 30.14dB
3. Selected Frequency: 573MHz; Return Loss: 13.5dB
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1.11 RF Sensitivity

Test Case

Task 1 : RF Sensitivity

Requirement

Input RF Frequency Range: Digital Signals 108~870MHz. The input signals of
DUT shall equal to or better than specified level in the range 45 to 75dBuV for
(64QAM, 5.217MS/s, 0.13 roll off) or in the range 47 to 73dBuV for (256QAM,
5.217MS/s, 0.13 roll off). The performance is judged by picture failure point.

Test

Results

1. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Limits Test Results
Channel Frt(elc\q/lli'ezr;cy (dBuV) (dBuV)
Max. Input | Min. Input | Max. Input | Min. Input
7 177 75 45 106 32.3
8 183 75 45 105.9 32.6
9 189 75 45 105.6 32.4
10 195 75 45 105.8 33
11 201 75 45 106.5 324
12 207 75 45 106.4 33.1
13 213 75 45 106.2 32.8
17 141 75 45 106.1 325
18 147 75 45 105.8 32.2
19 153 75 45 105.7 32.2
20 159 75 45 106 32.9
21 165 75 45 105.7 33.7
22 171 75 45 105.4 32.6
23 219 75 45 106.5 33.1
24 225 75 45 106.7 32.8
25 231 75 45 106.7 334
26 237 75 45 107 33
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27 243 75 45 107.6 33.3
28 249 75 45 107.3 32.9
29 255 75 45 107.2 32.9
30 261 75 45 107.9 33

31 267 75 45 108.3 33.1
32 273 75 45 108.2 32.9
33 279 75 45 108.1 33.4
34 285 75 45 108.2 33.5
35 201 75 45 108.5 33.8
36 297 75 45 108.8 34.6
37 303 75 45 109.1 34

38 309 75 45 109.3 34.5
39 315 75 45 109.2 34.2
40 321 75 45 109.2 34.8
41 327 75 45 109.4 34

42 333 75 45 109.7 34.9
43 339 75 45 109.7 35.5
44 345 75 45 110 36.2
45 351 75 45 110.3 34.7
46 357 75 45 110.1 35.2
a7 363 75 45 110.6 36

48 369 75 45 1111 36.1
49 375 75 45 111 35.1
50 381 75 45 110.7 34.9
51 387 75 45 111.4 35

52 393 75 45 111.8 35.3
53 399 75 45 111.6 36
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54 405 75 45 111.1 35.1
55 411 75 45 111.6 34.8
56 417 75 45 111.7 35.3
57 423 75 45 111.8 35.4
58 429 75 45 111.7 40.6
59 435 75 45 111.6 39.9
60 441 75 45 111.6 41.5
61 447 75 45 111.7 41.4
62 453 75 45 111.8 41.2
63 459 75 45 111.6 41
64 465 75 45 111.6 41.4
65 471 75 45 111.6 42.8
66 477 75 45 111.7 42.9
67 483 75 45 111.6 43.1
68 489 75 45 111.6 44.3
69 495 75 45 111.6 42.8
70 501 75 45 111.7 42.9
71 507 75 45 111.6 42.6
72 513 75 45 111.5 42.3
73 519 75 45 111.6 40.6
74 525 75 45 111.7 40.7
75 531 75 45 111.6 41.2
76 537 75 45 111.5 40.5
77 543 75 45 111.4 40.1
78 549 75 45 111.6 41.7
79 555 75 45 111.7 40.3
80 561 75 45 111.6 41.3
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81 567 75 45 111.4 40
82 573 75 45 1115 41.2
83 579 75 45 111.6 41.7
84 585 75 45 111.7 40.8
85 501 75 45 1115 39.6
86 597 75 45 111.4 40.7
87 603 75 45 111.4 40.7
88 609 75 45 111.6 40.6
89 615 75 45 111.6 41
90 621 75 45 111.4 40.4
91 627 75 45 111.4 39.9
92 633 75 45 111.5 40.2
93 639 75 45 1115 40.2
94 645 75 45 111.5 40.7
98 111 75 45 108 41.5
99 117 75 45 106.9 43.1
100 651 75 45 111.4 41.6
101 657 75 45 111.4 38.8
102 663 75 45 111.5 39.3
103 669 75 45 111.5 39.3
104 675 75 45 111.4 41.3
105 681 75 45 111.5 39.7
106 687 75 45 111.5 37.9
107 693 75 45 111.5 38.5
108 699 75 45 111.4 38.7
109 705 75 45 111.4 38.3
110 711 75 45 1115 38
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111 717 75 45 111.5 39

112 723 75 45 111.4 37

113 729 75 45 111.3 37.8
114 735 75 45 111.3 37.6
115 741 75 45 1115 38.2
116 747 75 45 111.5 37.3
117 753 75 45 1115 38.6
118 759 75 45 111.4 36.7
119 765 75 45 111.4 37.2
120 771 75 45 1115 37.4
121 77 75 45 111.5 36.6
122 783 75 45 111.4 36.9
123 789 75 45 111.4 37.6
124 795 75 45 111.5 37

125 801 75 45 1115 37.6
126 807 75 45 111.5 36.8
127 813 75 45 111.4 37.3
128 819 75 45 111.4 36.8
129 825 75 45 111.5 37.6
130 831 75 45 111.4 36.5
131 837 75 45 111.4 37.1
132 843 75 45 111.4 36.3
133 849 75 45 111.4 37.1
134 855 75 45 111.4 36.3
135 861 75 45 111.4 37.2
136 867 75 45 111.3 36.2
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2. (256QAM, 5.057MS/s, 0.15 roll off) Measurement record:

Limits Test Results
Channel Fr%(\q/lL}J_lezr)lcy (dBuVv) (dBuV)
Max. Input | Min. Input | Max. Input | Min. Input
7 177 73 47 104.3 45.2
8 183 73 47 104.2 45.2
9 189 73 47 104.1 45.4
10 195 73 47 104.1 46.9
11 201 73 47 104.9 45.6
12 207 73 47 105.5 45.9
13 213 73 47 105 40
17 141 73 47 104.8 42
18 147 73 47 103.8 42.9
19 153 73 47 100.5 40
20 159 73 47 99.2 43.6
21 165 73 47 101.6 44.4
22 171 73 47 104 40.6
23 219 73 47 104.2 394
24 225 73 47 105.2 40
25 231 73 47 105.3 40.4
26 237 73 47 105.4 39.7
27 243 73 47 106.1 39.8
28 249 73 47 105.9 39.6
29 255 73 47 106 39.3
30 261 73 47 106 41.5
31 267 73 47 106.6 41.6
32 273 73 47 106.5 41.3
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33 279 73 47 102.6 41.5
34 285 73 47 106.8 42.1
35 201 73 47 107 42.1
36 297 73 47 107 41.8
37 303 73 47 101.4 42.1
38 309 73 47 107.4 42
39 315 73 47 101.2 42.2
40 321 73 47 107.6 42
41 327 73 47 107.3 41.8
42 333 73 47 108.2 41.3
43 339 73 47 109.6 42.6
44 345 73 47 108.2 40.4
45 351 73 47 108.6 40.4
46 357 73 47 108.9 40.8
47 363 73 47 109 41.2
48 369 73 47 109.3 41.4
49 375 73 47 109.1 40.2
50 381 73 47 108.1 39.7
51 387 73 47 109.1 42.3
52 393 73 47 109.7 42.8
53 399 73 47 105.3 42.7
54 405 73 47 108.6 42.4
55 411 73 47 109.4 42.7
56 417 73 47 104.7 42.9
57 423 73 47 106.3 42.9
58 429 73 47 107.7 42.9
59 435 73 47 104.3 43.1
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60 441 73 47 111.2 42.3
61 447 73 47 110.3 42.9
62 453 73 47 110.8 42.9
63 459 73 47 111.3 46.1
64 465 73 47 111.6 46.6
65 471 73 47 110.9 47
66 477 73 47 111.7 46.7
67 483 73 47 111.6 42.9
68 489 73 47 111.6 44.5
69 495 73 47 111.6 44.6
70 501 73 47 111.7 44.2
71 507 73 47 111.6 42.9
72 513 73 47 110.7 42.2
73 519 73 47 111 42.1
74 525 73 47 110.7 42.7
75 531 73 47 111.6 42.5
76 537 73 47 111.5 43.1
77 543 73 47 1111 42.9
78 549 73 47 111.4 43
79 555 73 47 111.5 42.2
80 561 73 47 111.6 42.4
81 567 73 47 111.4 42.2
82 573 73 47 102.6 42.3
83 579 73 47 111.6 43.1
84 585 73 47 111.7 43.2
85 501 73 47 1115 42.6
86 597 73 47 111.4 42.6
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87 603 73 47 111.4 43.2
88 609 73 47 111.4 41.9
89 615 73 47 111.6 42.9
90 621 73 47 111.2 42.1
91 627 73 47 111.4 42.1
92 633 73 47 111.5 42.5
93 639 73 47 111.5 42.3
94 645 73 47 111.5 42.7
98 111 73 47 106 41.2
99 117 73 47 105.5 40.6
100 651 73 47 111 43.1
101 657 73 47 111.4 43.1
102 663 73 47 103 44.2
103 669 73 47 111.5 44.3
104 675 73 47 111.4 43.8
105 681 73 47 111.5 44.6
106 687 73 47 111.5 43.5
107 693 73 47 110.2 43.4
108 699 73 47 111.4 43.2
109 705 73 47 111.4 43.2
110 711 73 47 109.5 43
111 717 73 47 111.5 43.7
112 723 73 47 108.9 43.1
113 729 73 47 111.3 43.6
114 735 73 47 111.3 42.8
115 741 73 47 1115 43
116 747 73 47 110 43.5
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117 753 73 47 111.5 43.3
118 759 73 47 111.4 43.3
119 765 73 47 111.4 43
120 771 73 47 111.5 42.5
121 77 73 47 1115 43.2
122 783 73 47 109.9 44.1
123 789 73 47 111.4 43
124 795 73 47 111.5 43.8
125 801 73 47 111.5 43.7
126 807 73 47 1115 44.1
127 813 73 47 111.4 43.4
128 819 73 47 111.4 43.7
129 825 73 47 1115 43.4
130 831 73 47 111.4 43.6
131 837 73 47 111.2 44
132 843 73 47 111.4 43.8
133 849 73 47 111.4 44.1
134 855 73 47 111.4 44.7
135 861 73 47 110.9 44.5
136 867 73 47 111.3 44.4
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1.12 C/N performance on Gaussian channel

Test Case

Task 2 : C/N performance on Gaussian channel

Requirement

The C/N ratio of DUT shall less or equal to 26dBuV for 64QAM and 33dBuV for
256QAM at the point where the DUT starts to work correctly.

The input signal level shall be 60dBuV.

Test

Results

1. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Channel Fr(zlt\q/ﬁl_'ezr)lcy Limits stjltts

7 177 26 23.5
12 207 26 23.5
13 213 26 23.3
17 141 26 23.4
18 147 26 23.4
24 225 26 23.5
25 231 26 23.3
39 315 26 23.5
53 399 26 23.4
54 405 26 23.4
82 573 26 23.4
94 645 26 23.2
98 111 26 23.5
99 117 26 23.4
100 651 26 23.3
118 759 26 23.5
136 867 26 23.4
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2. (256QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Channel Frt(e&t;ezgcy Limits RZSjltts
7 177 33 30.1
12 207 33 29.9
13 213 33 325
17 141 33 32.5
18 147 33 32.7
24 225 33 32.6
25 231 33 31.9
39 315 33 324
53 399 33 32.3
54 405 33 32.6
82 573 33 33
94 645 33 30
98 111 33 30.2
99 117 33 29.8
100 651 33 30.3
118 759 33 29.9
136 867 33 30.2
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Test Case

Task 3 : Micro-reflection Test

Requirement

Micro-reflections bound for dominant echo:
-10dB at < 0.5us

-15dB at =< 1.0us

-20dB at = 1.5us

-30dB at

IA

4.5us

Micro-reflection longer than 4.5us rarely occur in conventional cable television
system. Moreover very low-level micro-reflections (e.g. -40dB) longer than
4.5us may not be measured reliably.

The input signal level shall be 60dBuV.

1. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Test
Frequenc Condition | Limits SIS
Channel (I?/IHZ) y (us) (dB) Relative
Power
(dB)
at 0.5 us 10 0
at 1 us 15 0.1
18 147
at 1.5 us 20 0.2
at 4.5 us 30 0.2
The
at 0.5 us 10 0
Results
at 1 us 15 0
12 207
at 1.5 us 20 0
at 4.5 us 30 0
at 0.5 us 10 0
at 1 us 15 0
82 573
at 1.5 us 20 0
at 4.5 us 30 0
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2. (256QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Test
Frequenc Condition | Limits FEEULS
Channel (&HZ) y (us) (dB) Relative
Power
(dB)
at 0.5 us 10 2.9
at 1 us 15 3
18 147
at 1.5 us 20 3.1
at 4.5 us 30 6.5
at 0.5 us 10 1.7
at 1 us 15 2
12 207
at 1.5 us 20 2
at 4.5 us 30 6
at 0.5 us 10 2.8
at 1 us 15 2.8
82 573
at 1.5 us 20 2.8
at 4.5 us 30 6
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1.14 Phase Noise

Test Case Task 4 : Phase Noise

Equipment shall achieve a bit error rate in the transport stream of no worse
Requirement | than 3x10° for a single channel RF input signal with phase noise of -88dBc/Hz
at 10kHz offset. The input signal level shall be 60dBuV.

1. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Channel Frequency AUl Rl—;jltts
(MHZ) (dBc/Hz) (dBc/Hz)
18 147 -88 -69.5
12 207 -88 -70.3
82 573 -88 -70.5
Test
Results

2. (256QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Channel Frequency Limits RZseSItts
(MHZ) (dBc/Hz) (dBc/H2)
18 147 -88 -73
12 207 -88 -73.8
82 573 -88 -73.5
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1.15 First Adjacent Channel Rejection

Test Case

Task 5 : First Adjacent Channel Rejection

The worst case Adjacent Channel performance shall be characterized according

to below table 2.5:

Desired (D) Channel | Undesired (U) Adjacent | Worst Case D/U
Modulation Channel Modulation Ratio
1 | 640Q0AM 256QAM -21dB
Requiremen
t 2 | 64QAM Analog NTSC -21dB
3 | 256QAM 64QAM -11dB
4 | 256QAM Analog NTSC -16dB
Table 2.5
The desired input signal level shall be 60dBuV.
1. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:
Desired: 640QAM / Undesired: 256QAM
Channel Frequency q ) y Channel Limits (dBuV)
(MHz) (dB)
N+ N- N+ | N- N+ N-
Chanpel A
18 147 153 141 1 1 -21 -29.9 -29.8
Test 12 207 213 | 201 | 1 | 1| -21 | -31.4 | -31.2
Results
82 573 579 567 1 1 -21 -29.6 -29.8
Desired: 64QAM/ Undesired: NTSC
Unwanted Unvxéjante Test Results
Frequency | Frequency(MHz) Limits (dB)
Channel (MH2) Channel (dB)
N+ N- N+ | N- N+ N-
18 147 151.25 | 139.25 1 1 -21 -34.4 | -34.2
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12

207

211.25

199.25

-21

-34.3 | -34.1

82

573

577.25

565.25

-21

-35 | -33.5

2. (256QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Desired: 256QAM / Undesired: 64QAM
Channel Frequency q ) y Channel Limits (dBuV)
(MHz) (dB)
N+ N- N+ | N- N+ N-
18 147 153 141 1 1 -11 -23.1 -23.7
12 207 213 201 1 1 -11 -24.5 -24.8
82 573 579 567 1 1 -11 -23.8 -24
Desired: 256QAM / Undesired: NTSC
Unwanted Unvx:jante Test Results
Frequency | Frequency(MHz) Limits (dB)
Channel (MH2) Channel (dB)
N+ N- N+ | N- N+ N-
18 147 151.25 | 139.25 | 1 1 -16 -24.1 | -26.9
12 207 211.25 | 199.25 | 1 1 -16 -24.8 | -26.8
82 573 577.25 | 565.25 | 1 1 -16 -25 -25.7
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1.16 Burst Noise

Test Case Task 6: Burst Noise

The DUT shall tolerate a noise burst that is not longer than 25us duration at a
Requirement 10HZ repetition rate witho_ut visible errors. The noise burst shall be generated

by C/1=15dB, measured in the 6MHz channel under test, reference to the
average power of the DTV signal. The input DTV signal level shall be 60dBuV.

1. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Erequency | Limits | Measurement
Channel (I\(jIHZ) y o e ita
(us)
Test 18 n . -
Results o — - .
82 573 25 25
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Test Case

Task7: Frequency Offset

Requirement

The DUT shall have RF characteristics equal to or better than
+150kHz frequency offset. The input level is 60dBuV. DUT locks
to carrier and decodes picture without any visible degradation.
Step size of the tuner: 1kHz.

Test

Results

a. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Channel Frequency Limits MeaFteseusruelrt'zent
(MHZ) (kHz) (kH2)

18 147 +150 -450 640

12 207 +150 -460 650

82 573 +150 -490 630

b. (256QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Channel Frequency Limits Me%seiruelgent
(MHZ) (kHz) (kH2)
18 147 +150 -460 640
12 207 +150 -460 650
82 573 +150 -490 630
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1.18 Symbol Rate and Modulation

Test Case

Task 8. Symbol Rate and Modulation

Requirement

The DUT shall have RF characteristics equal to or better than specified below:

Symbol Rate: Digital signals 3.6Msymbols/s to 5.217Msymbols/s
Modulation: Digital signals 64QAM and 256QAM

Test

Results

1. Symbol Rate:
a. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Limits MeathseL;rl:algent

Channel Fr?'\cjll:'ezr;cy i) (MS/s)
Min. Max. Min. Max.
18 147 3.6 5.309 3.1 6.3
12 207 3.6 5.309 3.1 6.4
82 573 3.6 5.309 3.1 6.4

b. (256QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Limits Measurement
Channel Frt(a'\c;t;'ezr;cy (8 (MS/s)
Min. Max. Min. Max.
18 147 3.6 5.309 2.3 6.2
12 207 3.6 5.309 2.3 6.25
82 573 3.6 5.309 2.3 6.1
2. Modulations:
Channel Frc(a,\t}uHezr;cy Measurement Results
18 147 Pass
12 207 Pass
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1.19 Quality Reception Detector

Test Case | Task 9. Quality Reception Detector

The receiver shall be equipped with a reception quality detector. Check that
Requirement | the DUT is equipped with a reception quality detector. It shall be possible to
access some kind of a reception quality detector.

Measurement record:

Test . .
No support this function

Results
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1.20 Return Loss

Test Case Task 11. Return Loss

] The performance data below shall be satisfied:
Requirement ) ) )
Return loss: 10dB (typically), in worse case 7dB min.

Measurement record:

Test 1. Selected Frequency: 147MHz; Return Loss: 13.29dB.
2. Selected Frequency: 207MHz; Return Loss: 11.68dB
Results 3. Selected Frequency: 573MHz; Return Loss: 8.13dB
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1.21 RF Sensitivity

Test Case Task 1 : RF Sensitivity
Input RF Frequency Range: Digital Signals 108~870MHz. The input signals of
. DUT shall equal to or better than specified level in the range 45 to 75dBuV for
Requirement .
(64QAM, 5.217MS/s, 0.13 roll off) or in the range 47 to 73dBuV for (256QAM,
5.217MS/s, 0.13 roll off). The performance is judged by picture failure point.
1. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:
Limits Test Results
Frequency (dBuV) (dBuV)
Channel (MH2)
Max. Input | Min. Input | Max. Input | Min. Input
7 177 75 45 102.6 29.6
8 183 75 45 102.8 29.4
9 189 75 45 102.8 29.5
10 195 75 45 102.4 29.6
11 201 75 45 102.5 29.8
Test 12 207 75 45 102.8 30
Results
13 213 75 45 102.4 29.7
17 141 75 45 100.1 29.4
18 147 75 45 103.3 29.6
19 153 75 45 103 29.6
20 159 75 45 103.1 29.8
21 165 75 45 103.1 29.7
22 171 75 45 102.7 29.5
23 219 75 45 102.1 29.7
24 225 75 45 102.4 29.9
25 231 75 45 102.4 30.1
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26 237 75 45 101.9 30.2
27 243 75 45 101.8 29.8
28 249 75 45 102.1 29.8
29 255 75 45 102.1 33.2
30 261 75 45 101.7 30.2
31 267 75 45 101.6 30.1
32 273 75 45 101.9 31
33 279 75 45 101.7 30.1
34 285 75 45 101.4 30.2
35 291 75 45 101.5 30.4
36 297 75 45 101.9 30.2
37 303 75 45 101.7 31.2
38 309 75 45 101.5 30.5
39 315 75 45 101.5 30.6
40 321 75 45 101.5 31.8
41 327 75 45 101.3 30.4
42 333 75 45 101.5 30.5
43 339 75 45 101.4 30.3
44 345 75 45 101.4 30.1
45 351 75 45 101.4 30.4
46 357 75 45 101.4 30.5
47 363 75 45 101.7 30.7
48 369 75 45 102 30.9
49 375 75 45 101.6 30.6
50 381 75 45 101.5 30.8
51 387 75 45 101.9 31
52 393 75 45 102 31.2
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53 399 75 45 101.6 30.9
54 405 75 45 101.5 30.4
55 411 75 45 101.9 30.9
56 417 75 45 102.3 31
57 423 75 45 102.3 31.5
58 429 75 45 102 31.1
59 435 75 45 102.2 31
60 441 75 45 102.3 31.3
61 447 75 45 102 31.2
62 453 75 45 102.2 31.3
63 459 75 45 102.2 31
64 465 75 45 102 31
65 471 75 45 101.8 30.8
66 477 75 45 102 30.9
67 483 75 45 102.3 30.9
68 489 75 45 102.1 31
69 495 75 45 101.8 31.1
70 501 75 45 102.3 31.1
71 507 75 45 102.4 31
72 513 75 45 102 32.9
73 519 75 45 101.7 31.1
74 525 75 45 102.1 30.8
75 531 75 45 102.3 30.8
76 537 75 45 102.2 31.2
77 543 75 45 101.7 31.1
78 549 75 45 102.5 31
79 555 75 45 102.3 30.7
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80 561 75 45 102 30.8
81 567 75 45 101.9 30.9
82 573 75 45 102.5 30.8
83 579 75 45 102.8 31.1
84 585 75 45 102.1 30.8
85 591 75 45 102.1 30.7
86 597 75 45 102.2 30.6
87 603 75 45 102.5 30.7
88 609 75 45 102.3 30.9
89 615 75 45 102.3 30.6
90 621 75 45 102.3 30.5
91 627 75 45 101.6 31.1
92 633 75 45 101.5 31.1
93 639 75 45 101.8 31.6
94 645 75 45 102 31
98 111 75 45 101 29.5
99 117 75 45 102.5 29.3
100 651 75 45 101.3 30.9
101 657 75 45 101.3 30.9
102 663 75 45 101.8 30.9
103 669 75 45 101.3 30.8
104 675 75 45 101.2 30.7
105 681 75 45 101.5 30.9
106 687 75 45 101.9 30.8
107 693 75 45 101.8 30.8
108 699 75 45 101.4 30.9
109 705 75 45 101.6 31.9
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110 711 75 45 102.1 31
111 717 75 45 101.7 31
112 723 75 45 101.4 30.9
113 729 75 45 101.9 31.1
114 735 75 45 102 31.1
115 741 75 45 102 31.1
116 747 75 45 101.5 31.2
117 753 75 45 101.6 30.9
118 759 75 45 101.7 30.8
119 765 75 45 101.3 30.9
120 771 75 45 101.5 31
121 777 75 45 101.8 30.8
122 783 75 45 101.7 30.9
123 789 75 45 101.6 30.9
124 795 75 45 102.2 31.4
125 801 75 45 102.4 31.7
126 807 75 45 102.3 31.3
127 813 75 45 102.2 31.4
128 819 75 45 102.3 31.4
129 825 75 45 102.7 31.4
130 831 75 45 102.4 32.4
131 837 75 45 102.4 31.5
132 843 75 45 102.7 31.7
133 849 75 45 103 31.8
134 855 75 45 102.9 31.6
135 861 75 45 102.6 31.7
136 867 75 45 102.8 31.7
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2. (256QAM, 5.057MS/s, 0.15 roll off) Measurement record:

Limits Test Results
Channel Fr?&t'ezr)lcy (dBuV) (dBuV)
Max. Input | Min. Input | Max. Input | Min. Input
7 177 73 47 101.8 36
8 183 73 47 102 36
9 189 73 47 101.9 35.9
10 195 73 47 101.8 36
11 201 73 47 101.8 36.2
12 207 73 47 102 36.5
13 213 73 47 101.7 36.3
17 141 73 47 99.5 35.8
18 147 73 47 102.7 35.9
19 153 73 47 102.2 35.9
20 159 73 47 102.4 36.2
21 165 73 47 102.4 36
22 171 73 47 102 35.9
23 219 73 47 101.1 36.2
24 225 73 47 101.4 36.4
25 231 73 47 101.6 36.3
26 237 73 47 101.2 36.6
27 243 73 47 101.2 36.5
28 249 73 47 101.2 36.5
29 255 73 47 101.1 394
30 261 73 47 101.1 36.8
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31 267 73 47 101 36.7
32 273 73 47 100.9 37.5
33 279 73 47 100.7 36.4
34 285 73 47 100.7 36.4
35 291 73 47 101 36.6
36 297 73 47 101 36.7
37 303 73 47 100.9 37.8
38 309 73 47 100.8 37.2
39 315 73 47 100.7 36.9
40 321 73 47 100.7 36.9
41 327 73 47 100.6 36.7
42 333 73 47 100.7 36.9
43 339 73 47 100.7 36.8
44 345 73 47 100.6 36.7
45 351 73 47 100.5 36.8
46 357 73 47 100.8 36.8
47 363 73 47 101 36.9
48 369 73 47 101.2 37
49 375 73 47 100.9 36.6
50 381 73 47 100.6 36.9
51 387 73 47 101 37.5
52 393 73 47 101 37.2
53 399 73 47 100.9 37.3
54 405 73 47 100.6 36.6
55 411 73 47 100.9 37.1
56 417 73 47 100.8 37
57 423 73 47 101.2 37.2
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58 429 73 47 100.8 36.7
59 435 73 47 100.8 36.6
60 441 73 47 101.1 37.3
61 447 73 47 101 37.3
62 453 73 47 101.2 37.1
63 459 73 47 101.1 37.1
64 465 73 47 100.7 37.3
65 471 73 47 100.9 36.9
66 477 73 47 101.1 37
67 483 73 47 101.2 36.9
68 489 73 47 101 36.9
69 495 73 47 100.9 36.9
70 501 73 47 101 36.9
71 507 73 47 101 37.1
72 513 73 47 100.7 39.8
73 519 73 47 100.7 36.9
74 525 73 47 100.8 37.3
75 531 73 47 100.7 37.1
76 537 73 47 100.8 37.3
77 543 73 47 100.8 37.4
78 549 73 47 100.8 37.4
79 555 73 47 100.8 37.3
80 561 73 47 100.8 37.4
81 567 73 47 100.7 37.2
82 573 73 47 100.8 37.5
83 579 73 47 100.9 37.4
84 585 73 47 100.9 37.1
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85 501 73 47 100.9 37.5
86 597 73 47 101 37.4
87 603 73 47 101.2 37
88 609 73 47 101.2 37
89 615 73 47 100.9 37
90 621 73 47 100.9 37
91 627 73 47 100 37.4
92 633 73 47 100.5 37.2
93 639 73 47 100.3 37.8
94 645 73 47 100.3 37.4
98 111 73 47 100.1 36
99 117 73 47 101.6 35.6
100 651 73 47 100 37.2
101 657 73 47 100.3 37
102 663 73 47 100.6 37.1
103 669 73 47 100.2 37
104 675 73 47 99.9 36.9
105 681 73 47 100.6 37.2
106 687 73 47 100.6 36.8
107 693 73 47 100.5 36.9
108 699 73 47 100.5 37.6
109 705 73 47 100.6 38.1
110 711 73 47 100.7 37.3
111 717 73 47 100.7 37
112 723 73 47 100.3 37.1
113 729 73 47 100.8 37
114 735 73 47 100.7 37.1
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115 741 73 47 100.7 37
116 747 73 47 100.6 37
117 753 73 47 100.6 36.7
118 759 73 47 100.3 36.7
119 765 73 47 100.1 36.4
120 771 73 47 100.3 36.3
121 777 73 47 100.6 37
122 783 73 47 100.3 36.4
123 789 73 47 100.5 36.6
124 795 73 47 100.9 36.8
125 801 73 47 100.9 37.7
126 807 73 47 100.9 37.1
127 813 73 47 100.7 37
128 819 73 47 101 36.8
129 825 73 47 101 36.5
130 831 73 47 100.7 37.6
131 837 73 47 100.9 36.6
132 843 73 47 101.1 36.9
133 849 73 47 101.3 36.9
134 855 73 47 101.9 37.9
135 861 73 47 101.4 37.7
136 867 73 47 101.6 37.9
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1.22 C/N performance on Gaussian channel

Test Case Task 2 : C/N performance on Gaussian channel
The C/N ratio of DUT shall less or equal to 26dBuV for 64QAM and 33dBuV for
Requirement 256QAM at the point where the DUT starts to work correctly.
The input signal level shall be 60dBuV.
1. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:
Channel Fr(zlt\q/ﬁl_'ezr)lcy Limits stjltts
7 177 26 23.1
12 207 26 23.2
13 213 26 23.2
17 141 26 23.3
18 147 26 23.2
24 225 26 23.2
25 231 26 23.2
Test
Results 39 315 26 23.4
53 399 26 23.3
54 405 26 23.3
82 573 26 23.3
94 645 26 23.1
98 111 26 23.2
99 117 26 23.2
100 651 26 23.2
118 759 26 23.1
136 867 26 23.3
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2. (256QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Channel Frt(e'(\qAL;'ezr)]cy Limits RZ:jltts

7 177 33 29.3
12 207 33 29.5
13 213 33 294
17 141 33 29.3
18 147 33 29.5
24 225 33 294
25 231 33 29.5
39 315 33 294
53 399 33 29.4
54 405 33 29.4
82 573 33 29.2
94 645 33 29.5
98 111 33 29.3
99 117 33 29.4
100 651 33 29.4
118 759 33 29.5
136 867 33 29.6
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Test Case

Task 3 : Micro-reflection Test

Requirement

Micro-reflections bound for dominant echo:
-10dB at < 0.5us

-15dB at
-20dB at
-30dB at

1.0us

IA

I\

1.5us

IA

4.5us

Micro-reflection longer than 4.5us rarely occur in conventional cable television
system. Moreover very low-level micro-reflections (e.g. -40dB) longer than
4.5us may not be measured reliably.

The input signal level shall be 60dBuV.

1. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Test
Frequenc Condition | Limits Results
Channel (I?/IHZ) y (us) (dB) Relative
Power
(dB)
at 0.5 us 10 5.3
at 1 us 15 7.2
18 147
at 1.5 us 20 7.3
The at 4.5 us 30 21.1
Results at 0.5 us 10 4.7
at 1 us 15 6.9
12 207
at 1.5 us 20 7.3
at 4.5 us 30 21.2
at 0.5 us 10 5.5
at 1 us 15 7.2
82 573
at 1.5 us 20 7.4
at 4.5 us 30 21.2
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2. (256QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Test
.. .. Results
Channel Fr?&tgcy CO?SS'W L(';négs Relative
Power
(dB)
at 0.5 us 10 9
at 1 us 15 7.3
18 147
at 1.5 us 20 10.5
at 4.5 us 30 29.3
at 0.5 us 10 9.5
at 1 us 15 7.5
12 207
at 1.5 us 20 10.3
at 4.5 us 30 29.3
at 0.5 us 10 9.5
at 1 us 15 7.3
82 573
at 1.5 us 20 10.4
at 4.5 us 30 29
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1.24 Phase Noise

Test Case Task 4 : Phase Noise

Equipment shall achieve a bit error rate in the transport stream of no worse
Requirement | than 3x10° for a single channel RF input signal with phase noise of -88dBc/Hz
at 10kHz offset. The input signal level shall be 60dBuV.

1. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Channel Frequency AUl Rl—;jltts
(MHZ) (dBc/Hz) (dBc/Hz)
18 147 -88 -74.2
12 207 -88 -73.8
82 573 -88 -74.5
Test
Results

2. (256QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Channel Frequency Limits RZseSItts
(MHZ) (dBc/Hz) (dBc/H2)
18 147 -88 -80.6
12 207 -88 -79.5
82 573 -88 -80
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1.25 First Adjacent Channel Rejection

Test Case

Task 5 : First Adjacent Channel Rejection

The worst case Adjacent Channel performance shall be characterized according

to below table 2.5:

Desired (D) Channel | Undesired (U) Adjacent | Worst Case D/U
Modulation Channel Modulation Ratio
1 | 640Q0AM 256QAM -21dB
Requiremen
t 2 | 64QAM Analog NTSC -21dB
3 | 256QAM 640QAM -11dB
4 | 256QAM Analog NTSC -16dB
Table 2.5
The desired input signal level shall be 60dBuV.
1. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:
Desired: 640QAM / Undesired: 256QAM
Channel Frequency q ) y Channel Limits (dBuV)
(MHz) (dB)
N+ N- N+ | N- N+ N-
18 147 153 141 1 1 -21 -31.6 -31
Test 12 207 213 | 200 | 1 | 1| -22 | -31 | -318
Results
82 573 579 567 1 1 -21 -30.5 -31.1
Desired: 64QAM/ Undesired: NTSC
Unwanted Unvxéjante Test Results
Frequency | Frequency(MHz) Limits (dB)
Channel (MH2) Channel (dB)
N+ N- N+ | N- N+ N-
18 147 151.25 | 139.25 1 1 -21 -28.1 | -28.4
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12

207

211.25

199.25

-21

-29.7 | -28.9

82

573

577.25

565.25

-21

-28.9 | -29.1

2. (256QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Desired: 256QAM / Undesired: 64QAM
Channel Frequency q ) y Channel Limits (dBuV)
(MHz) (dB)
N+ N- N+ | N- N+ N-
18 147 153 141 1 1 -11 -23.9 -24.5
12 207 213 201 1 1 -11 -24.1 -24.1
82 573 579 567 1 1 -11 -24.6 -24.7
Desired: 256QAM / Undesired: NTSC
Unwanted Unvx:jante Test Results
Frequency | Frequency(MHz) Limits (dB)
Channel (MH2) Channel (dB)
N+ N- N+ | N- N+ N-
18 147 151.25 | 139.25 | 1 1 -16 -23.9 | -27.4
12 207 211.25 | 199.25 | 1 1 -16 -23.7 | -27.2
82 573 577.25 | 565.25 | 1 1 -16 -21.8 | -26.5
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1.26 Burst Noise

Test Case Task 6: Burst Noise

The DUT shall tolerate a noise burst that is not longer than 25us duration at a
Requirement 10HZ repetition rate witho_ut visible errors. The noise burst shall be generated

by C/1=15dB, measured in the 6MHz channel under test, reference to the
average power of the DTV signal. The input DTV signal level shall be 60dBuV.

1. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Erequency | Limits | Measurement
Channel (I\(jIHZ) y o e ita
(us)
Test 18 n . -
Results o — 25 .
82 573 25 25
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F ARG T A I D RARFFTTIA A

Test Case

Task7: Frequency Offset

Requirement

The DUT shall have RF characteristics equal to or better than
+150kHz frequency offset. The input level is 60dBuV. DUT locks
to carrier and decodes picture without any visible degradation.
Step size of the tuner: 1kHz.

Test

Results

a. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Channel Frequency Limits MeaFteseusruelrt'zent
(MHZ) (kHz) (kH2)

18 147 +150 -220 240

12 207 +150 -210 250

82 573 +150 -150 300

b. (256QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Channel Frequency Limits Me%seiruelgent
(MHZ) (kHz) (kH2)

18 147 +150 -210 240

12 207 +150 -200 250

82 573 +150 -150 300
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1.28 Symbol Rate and Modulation

Test Case

Task 8. Symbol Rate and Modulation

Requirement

The DUT shall have RF characteristics equal to or better than specified below:
Symbol Rate: Digital signals 3.6Msymbols/s to 5.217Msymbols/s
Modulation: Digital signals 64QAM and 256QAM

1. Symbol Rate:
a. (64QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Limits MeathseL;rl:algent

Channel Fr?'\cjll:'ezr;cy i) (MS/s)
Min. Max. Min. Max.
18 147 3.6 5.309 1 5.39
12 207 3.6 5.309 1 5.39
82 573 3.6 5.309 1.9 5.39

b. (256QAM, 5.217MS/s, 0.13 roll off) Measurement record:

Limits Measurement
Test Results
Channel Frequency (MS/s) (MS/s)
Results (MHZ)
Min. Max. Min. Max.
18 147 3.6 5.309 1 5.37
12 207 3.6 5.309 1 5.39
82 573 3.6 5.309 1.9 5.38
2. Modulations:
Frequency
Channel (MHZ) Measurement Results
18 147 Pass
12 207 Pass

#2
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1.29 Quality Reception Detector

Test Case | Task 9. Quality Reception Detector

The receiver shall be equipped with a reception quality detector. Check that
Requirement | the DUT is equipped with a reception quality detector. It shall be possible to
access some kind of a reception quality detector.

Measurement record:
Test

Results Pass
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1.30 Return Loss

Test Case Task 11. Return Loss

] The performance data below shall be satisfied:
Requirement ) ) )
Return loss: 10dB (typically), in worse case 7dB min.

Measurement record:

1. Selected Frequency: 147MHz; Return Loss: 8.74dB.
Results 2. Selected Frequency: 207MHz; Return Loss: 9.53dB
3. Selected Frequency: 573MHz; Return Loss: 7.868dB

Test
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