TEST TOOLS FOR LAB & FIELD | ANALYZE RF & BASEBAND
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REFEREE Il - nameputenbHbIil NpueMHUK ans umudpoBoro
3¢upHOro u KabenbHoro TB, CMOCOGHBIA NpUHUMATD,
3anucbiBaTb M aHANM3UPOBaTb B peafibHOM BpeMeHu
curHanbl B pexkumax: Single-PLP u Multi-PLP.

REFEREE Il no3BonsieT npou3BoAUTb MOHUTOPUHI MAapaMeTpoB CUrHANOB CTaHAapTa
DVB-T2 (skntouyas DVB-T2 131/ T2 Lite) (RF, T2 frame structure, PLP parameters), B
nio6om pexxume nepepaun (Single PLP, Multi PLP, SFN/MISO. .). ReFeree Il Takxe
no3BosisieT oTcNIeXmnBaTb napameTpbl DVB-T (RF, TPS, MIP), DVB-C u DVB-C2 (RF, C2
frame, L1, BB frame, data slice).

Kak opuH u3 nupepoB B obnactu DVB-T2, ENENSYS npepnaraet nporpammHoe
o6ecrieyenue DiviSuite gns 0C MS Windows, pa6otatoiiee ¢ ReFeree Il yepes USB
WHTepdeiic, AN  OfHOBPEMEHHOrO KOHTpons napametpoB RF  curHana u
TPAHCMOPTHOFO  MOTOKA, B  pexume pearnbHoro BpemeHu. KoHdurypaums
oTobpaxkaeMoit MHPopMauun rpadpuyeckoro uHTepdeiica M0 MoxeT NOMHOCTbIO
HacTpauBaTbCA Monib3oBatenieM. B 6a30Boit KoHdpurypauum - DiviSuite BASE M0
No3BOMSET 3aMMUCbIBaTb U BOCMPOM3BOAUTL MOTOKM OCHOBHOW mnonocbl (T2-MI,
MPEG2-TS). 3T0oT BapuaHT, TaKe MO3BOJIsSET, AEKOAUPOBaTb He3alndpoBaHHble
cepsucbl (H.265/HEVC, H.264/MPEG-4 AVC, MPEG-1/2, AAC, MP3..) npu nomoLum
VLC media player.

Onums RFScope plug-in pgns DiviSuite aktuBMpyet otobpaxeHne RF napametpos, B
pexxuMme peanbHoro BpeMenu: signal level, SNR, MER, BER, modulation parameters,
constellation, Channel Impulse Response and SFN synchronization.

Onuma T2MI plug-in paeT BO3MOXHOCTb KOMMMEKCHoro aHanusa T2MI Single &
Multi-PLP: L1 specificscreen (pre/post signaling), PLP allocation (BB frame, TS,
padding/overflow), BB frame header, ISSY field, T2 timestamp, PLP extraction.

Tpetbsi nporpammHas onuusi - TS Analyzer plug-in, no3BonseT aHanW3MpoBaTb
cofiepumoe TpaHcropTHoro [loToka, ofHoOro u3 BblGpaHHbIX PLP. BbinonHsetcs
napcuHr u otobpaxkenne Tabnuy PSI/SI (Bkniouyas Private Table parsing). Ectb
BO3MOXHOCTb KoHTponsa no ETSI TR 101 290 no npuoputetam: 1, 2 n 3. KoHTponb
GUTpeiiTa MOET OCYLLUECTBNATLCS, KaK [N BCEro MOTOKa, TaK M [N Kaxaoro
cepBuca oTaenbHO. Bo3aMoXHa rMbKas HacTpoiKa cMCTeMbl OMOBeLLeHNs 06 OLIMBKaX.

Onums Test Coverage aKTMBUpYeT BCTPOeHHbIi GPS/Glonass npueMHuK,
NO3BONAIOLLMIA L06ABNATL B OTYETbI AaHHbIE O MECTOHAX0XAeHUU 1 BpeMeHn (Google
Earth u Google Fusion ready). laHHas onuus noctaBnsietcs B Kommnekte ¢ GPS L1
AHTEHHOW Ha MarHUTHOM NOACTABKe.

WHTEPOENCHI

1x RF input for DVB-T/DVB-T2 (T2 Lite supported) & DVB-C/DVB-(2
ITU-J83 Annexes A, C (roll-off 0.15) supported

1x ASlinput and 1x ASI output

1x IP Data input/output

X 1PPS & 1x 10MHz inputs for SFN delay measurement

1x GPS/CGLONASS connector for coverage tests

USB self-powered, 660 g
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RF measurements: signal level, SNR, MER, BER, graphical constellation

SFN Drift, Network Delay, Channel Impulse Response display

Single and multi-PLP support

T2-Ml analysis: L1 pre & post signaling, T2 frame statistics, BB frame header,

ISSY field, T2 timestamp

DVB-C2 specific analysis: L1, C2 frame, BB frame, Data Slice...

PSI/Sland PIDs parsing, PCR graphs

ETSI TS 101290 validation (priority 1, 2, 3)

Services decoding: H.265/HEVC, H.264/MPEG-4 AVC, MPEG-1/2, AAC, MP3...

MPEG-2 TS record and playback

MPEG-2 TS over IP forward (PC's Ethernet interface selection)

Compatible MS Windows XP/Vista/7/8/10

NMPUMEHEHUE

TeneBewaHue

ceTax

HayuyHo-uccnepoBaTenibCKue U NPOEKTHble nabopaTopum
TectupoBanus n Usmepenus Ha stane HUOKP

MoHuTopuHr kauectBa RF curtanos
lMownck u ycTpaHeHue npo6nemM Ha 3GUPHBIX U KabenbHbIX

YcTaHOBKa 1 06cnyXuBaHUe 060py0BaHUSA
TecTbl 30HbI MOKPbLITUA U [lpaiiB-TeCTbl

NMPEUMYLLIECTBA

. N HaCcTpoiiKe
. (660 g), nutaHue ot USB
2Bl aHasnms, 3anucb u

BocnpouseegeHune TS u T2MI

* MNoppepxka Bcex TMNoB Mopynsuum (o1 QPSK po 256QAM,
Normal & Rotated ans 3¢upHoro, ot 16QAM no 4096 QAM

nnsa KabenbHoro TB)
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TECHNICAL CHARACTERISTICS

RF
Connector In
DVB-T/T2
Sensitivity
Frequency range
Channel bandwidth
Modulation
FFT mode

DVB-C/C2
Sensitivity
Frequency range
Channel bandwidth

1x F-type female - 75 ()

-80 to -5 dBm / 28 to 104 dBpV
40 to0 1000 Mhz

1.7,5,6,7& 8 MHz

QPSK, 160AM, 64QAM, 256Q0AM

1k, 2k, 4k, 8k, 8k extended,16k, 16k extended,

32k, 32k extended

-80 to -5 dBm / 28 to 104 dBpV
40 to 1000 Mhz (125 kHz resolution)
6 &8 MHz
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Modulation 16QAM, 64QAM, 1280AM, 2560AM, - e
10240AM, 40360AM
Symbol rate 1.8 to 7.2 Msymbols/s BASEBAND TRANSPORT MONITORING
DVB-ASI

Connector In
Connector Out
Max bitrate

1x BNC female - 75 0
1x BNC female - 75 0
140 Mbps

IP data

1x Gigabit Ethernet

1PPS connector
10MHz connector

1x BNC female - 50 0
1x BNC female - 50 0

GNSS Connector Ix MCX - 50 0
USB
Data connector 1x USB2 Mini-B

USB Auxiliary power connector 1x USB2 Mini-B

RF MEASUREMENTS

All measurements are made in real-time
Graphical display Constellation, Channel Impulse Respanse (DVB-T/T2)

Signal level -90 to -5 dBm / 18 to 104 dBpV (0.1 dBm resolution)
SNR 0 to 40 dB (0.1dB resolution)

MER 0to40dB

BER (DVB-T/T2) Pre-Viterbi, Post-Viterbi, LDPC, BCH

BER (DVB-C/C2) Pre-RS, Post-Viterbi, LDPC, BCH

T2/C2 SPECIFIC ANALYSIS

Single & Multi-PLP, PLP extraction

DVB-C2: C2 frame, L1, BB frame, data slice, notch parameter

DVB-T2/T2-Ml:

* T2 L1 pre/post signaling: frame, cells, OFDM symbals, # FEC, interleaving,
Tl block size

« PLP allocation: BB frame padding, TS padding, TS overflow

* BB frame, ISSY field, T2 timestamp

ORDERING CODES

MPEG-2 TS features analyzed in real-time from either source:
* RF, DVB-ASI or IP through USB from the ReFeree

+ |P from the PC's Ethernet interface

Or analyzed offline from TS file source

ETSI TR 101 290: priorities 1, 2, 3

Service information

« PSI/SI table display for MPEG, DVB, BTS; including private tables
* Service components type and structure

* PID summary

Bitrate monitoring

« Overall, by Service (Program), by PID

PCR Accuracy graphs

BASEBAND TRANSPORT PROCESSING

Audio/video decoding (unencrypted programs): stream display via VLC
media player application

* H.265/HEVC, H.264/MPEG-4 AVC, MPEG-1/2, AAC, MP3...

Recording of the entire multiplex (MPTS/SPTS) into a TS file
Real-time forward of the entire multiplex to ASI or IP (unicast or
multicast over UDP streaming)

TS files playback:

* Loop/segment play modes

« Stream playlist handling, bitrate auto-detection with PCRs

* Null packet removal

ENVIRONMENT & PHYSICAL

Dimensions 210x35x153 mm / 8.3x1.3x6in
Weight 660 ¢g

Operating temperature -20to+55°C/-4to131°F
Storage temperature -20to+70°C/-4t0158 °F
Humidity 0 to 95%, non condensing

Power supply USB self-powered

Software options RF Analysis

MPEG-2 TS Analysis

T2-MI Analysis

‘ RF + TS Bundle

GPS/GLONASS localization information

{:@-8HMAX SHIPMENT All Options Bundle (RF + TS + T2-MI + Test Coverage)
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