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* UHF DTV “Grade B": 7 => 48 dBuV/m
* UHF DTV “Grade A”. =1 => 65 dBuV/m
* H-VHF DTV “Grade B™. == => 42 dBuV/m

°* H-VHF DTV “Grade A™. =1 => 68 dBuV/m
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* TRIGGER

* INVESTIGATION & RESULTS

°* IMPACT

* CONCLUSION & NEXT STEPS
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STATIC FIELD STRENGTH MEASUREMENTS
VANCOUVER, BRITISH COLUMBIA
CBUT-DT - DIGITAL TV (E) TRANSMITTER
Ch. 58VL EHAAT: 615m
ERP: 30.5kW (Max. ), 15.6kW (Avg.)
Ground level: 845.8m Radiation Centre: 87.4m
Lat.: 49°21' 12" N. Long.: 122° 57' 18" W.
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THE ORIGIN of 41 dBuV/m

Planning Factor Symbol Low VHF
Geometric Mean Frequency (MHz) F 69
Dipole Factor (dBm-dBuV/m) K, -111.8
Dipole Factor Adjustment K, None
Thermal Noise (dBm) N, -106.2
" Antenna Gain .(d B G 4
L 1
N, 10
\/Re\quwed Carrier to Noise Ratio (dB), C/N 15
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High VHF
194
-120.8
None

-106.2

6

2

10

15

615

-130.8

See Text

-106.2

10

4

2

15



UHF 4 Bow-Tie

UHF
—— ® Galin (specs): 10 dBd
— * Measured gain: 7.5 dBd
- ®* Returnloss: 15.5 dB

Ld
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High-VHF & UHF Yagi

High-VHF

® Galin (specs): 4.1 dBd

* Measured gain: 1.9 dBd
®* Returnloss: 5.1 dB

UHF

* Gain (specs): 7.2 dBd

* Measured gain: 3.5 dBd
®* Return loss: 13.7 dB
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Technology

Low-VHF
®* Measured gain: -5.3 dBd
®* Returnloss: 4.5 dB

High-VHF
* Measured gain: -8.8 dBd
®* Returnloss: 7.9 dB

UHF
* Measured gain: 1.5 dBd
®* Returnloss: 18.3 dB
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Indoor square panel

Low-VHF
* Measured gain: -32.3 dBd
®* Returnloss: 4.3 dB

High-VHF
* Measured gain: -20.2 dBd
®* Returnloss: 9.3 dB

UHF
* Measured gain: -6.8 dBd
* Returnloss: 12.0 dB
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Consumer antenna summary

* Gain 2.9 dB below specs on average
- Mismatch loss: 0.5t0 1.8 dB
- 300 ohms => 75 ohms balunloss : 1 to 2 dB

* Return loss:
- High-VHF : 9.3 dB on average
- UHF: 12.9 dB on average

* Compares with other studies
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ATSC RX NOISE FIGURE & C/N

TEST SETUP

ATSC Absolute signal threshold (dBm)
Measurement setup diagram:

Infarnal cabls

REW: 10 KHz

WEY: 100 kHr
Spar: 20 MHe
Sveaap Sme: 500 ms.
Attaraatar; D dB
Mizer. -20 dB
Datenior: HKS

|RF] Scale: Linear [dE)
WHF: 1849 MHz [RF channel 4] Rafenence: -55 tBm
LIHF: 581 MHz (RF channal 32) kutiple saerp aug: 14
ATSC receiver ATSCDTV | e 310 Spedirum
e N enciter ; | - analysar
{Sencore ATES4) ; :
RO — 3108 (hxcars DTEG) / | (R&S FSEA|
Y CNR CIT test I
- Mixer » sal = Manitor
- {minicircuit ZA0-11) LBsenualor & Mok
' GERARTRGOT
Signal Tuner
qenarator Lo (Unit under fest)
(fluseoe BOHEOR) Leral: +7 dBm
WHF: 210.5005 MHz
LIHF: 602.5005 MHz
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LG LST-4200A UHF (chanel 32) 7.7dB 15.0dB
VHF (channel 9) 6.9 dB

Zenith DTT901 UHF (chanel 32) 8.4dB 14.0dB
VHF (channel 9) 6.1 dB

Samsung LN-T1953H UHF (chanel 32) 6.0dB 17.0dB
VHF (channel 9) 6.1 dB

Samsung SIR-T451 UHF (chanel 32) 10.3dB 15.0dB
VHF (channel 9) 9.5dB

OnAirUSB  NA UHF (chanel 32) 146dB 15.4dB
VHF (channel 9) 11.7 dB

Panasonic TH-50PZ800U UHF (chanel 32) 7.2dB 15.1dB
VHF (channel 9) 7.2 dB

Samsung DTB-H260f UHF (chanel 32) 6.9dB 15.1dB

VHF (channel9) _  __ . 13.2dB |

.— "'~ UHF average:| 7.2dB| 15.2 dB

. High-VHF average:[ 7.9 dB
Technology —_— —l
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ATSC RX RETURN LOSS
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Channel [Panasonic TV |Samsung TV |Samsung STB [Aw all RX
10 10.1 dB 11.1dB 9.8 dB| 10.3dBD
14 10.7 dB 6.3.dB 11.6dB| T
19 (17dB} (¢ '5.6dB] 13.2 dB
25 9.87dB 6.1 dB 14.8 dB
51 15.8 dB 13.1 dB (48dB
Avg UHF: 9.5 dB 7.7 dB 11.17dB| ¢ 9.4dB]



CABLES & “LNAS”

°* RG-6: 75 ft cable
v 4 dB loss @ UHF (615 MHz)
v 2 dB loss @ H-VHF (194 MHz)
v’ Planning criteria are OK

* 11 “LNAS’ tested
. Specs from 2.2 dB to 7.5 dB Noise figure (NF)
. Real performance from 2.8 dB to 28 dB NF
. 2 out of 11 working as per specifications
. Can’t rely on Consumer LNAs to help
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DIGITAL GRADE A

ASSUMPTIONS

®* Same receivers

* |ndoor antenna

* Shorter cable (10 ft RG-59)

* Height Loss (from 9.1 mto1.5m)~6 dB

* Building penetration loss ~ 8 dB (detached
house)

- Source: Plets, D. & al.h, “Extensive Penetration Loss Measurements and
Models for Different Building Types for DVB-H in the UHF Band”,
IEEE Transactions on Broadcasting, June 2009
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* UHF DTV “Grade B”: 45 dBuV/m

* UHF DTV “Grade A”: 62 dBuV/m
°* H-VHF DTV “Grade B”: 39 dBuV/m
°* H-VHF DTV “Grade A”. 65 dBuV/m

* Still a few dBs missing...
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Required margin to decode ATSC signal (All CBC UHF measurements)

Availability

3to6 6to09 9to 12 12 or more

less than O
dB above threshold
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Required margin to decode ATSC signal (All CBC High VHF measurements)

Availability

less than O 4108 8to 12 12 to 16 16 or more

dB above threshold
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POTENTIAL CAUSES FOR +3dB

* More man-made noise than expected

* Multipath not accounted for in threshold
- Tap equalizer corrects this but adds noise

* Poor antenna & RX VSWR not only creates
mismatch losses, but also degrades system
noise figure (up to 4.8 dB)

- Source: Bendov, O. & al., “Planning Factors for Fixed & Portable
DTTV Reception”, IEEE Transactions on Broadcasting, Sept. 2004
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* UHF DTV “Grade B": 7 => 48 dBuV/m
* UHF DTV “Grade A”. =1 => 65 dBuV/m
* H-VHF DTV “Grade B™. == => 42 dBuV/m

H-VHF DTV “Grade A”. = => 68 dBuV/m

Now good to go!
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CONCLUSIONS

* Significantly greater field strength is required
for DTV service than Noise-Limited contour

* Broadcasters can use these figures to plan
their DTV service area

* Parameters in Industry Canada’s DTV post
transition plan allow to reach 82 km with
these Digital Grade B levels => Replication of
H-VHF and UHF Analog is possible!
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NEXT STEPS

* Discussions for inclusion of such levels in
BPR-10
- Pros:
e more representative of real service area
 not required to solve complaints outside Grade B
- Cons:

 potential binding to CRTC rules (must carry,
etc.)

 potential binding to Copyrights rules
* Measurements to confirm indoor predictions
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http://www.hdtvprimer.com/
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Questions?

Thank you!

pascal.marcoux@radio-canada.ca
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