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NPRM en Unhcensed

Pier-to-Picr
(409 miliiwat_ts}g
Portable devices

Point-to-multipoint
(4 Watts)
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: NPRM_m_Umcensed_oevices

Unlzcensed dewces gﬁ, fﬁ(‘{“{}_ T
- within a co-channel contour of N

~and DTV full power station, Class A

a “station, LPTV, translator and boos

B ‘Operation outside a station contour /s

- allowed prowded that they meet the
following criteria: e

» D/U ratio of 34 dB for ana/og statfons e

a D/U ratio of 23 dB for digital stations

NPRM on Unlicensed Devices

= Adjacent channel operation

= Fixed access devices must not cause barmful

nterference to first adjacent TV chameis
_ Operatlon based on D/U ratios below '
« Upper adjacent -
-17 dB for analog
-26 dB for digital
w Lower adjacent
= -14 dB for analog
+ -28 dB for digital
m AEIow ad}acent channel operation for portable
or pier-to-pier operation




. [Concems. |

o] terference zs caused to consum
- receivers S
= Can't control Iocatfons of unhcensed
~devices or TV receivers -~
Can't prevent an unlicensed dev
“being too close to TV receiver

Potential Interference .

_ not sufficient to protect TV operahons
CRC measurements show mterference at 78 feet

= §73.623 adJacent channel protectlon Elmlts also il
reguired for portable devices RS
= 100 mW portable device could cause mterference -
at dlstances of 780 meters .

a If unlxcensed device madvertentiy transm|ts on a
channel being used for TV service — interference
range of 3 km (indoor TV antenna) to 16 km
(outdoor TV antenna) 8
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& :';?;‘0utuof—Band Emls

| CRC LABORATORY REPORTS-I:'::
~ Phase 1 &2 :

Laboratory Tests
(o1:{0)

= Determine the interference distance from an R
unlicensed device (portable) complying with out-- .~ .
- of-band emission required for FCC Part 15 : s

devices -
s FCC requires an out-of-band signal to be no greater ST
than 200 uV/m (46 dBuv/m) within a 120 kHz S
“bandwidth at 3 meters _ S
« Convert to dBm: § ' :
P {dBm) = —75.5 + 46 dBuV/m - 20 log(Frequency in MHz) e
= -29.5 - 20 log (Frequency in MHz) S

% For TV Ch. 48 (677 MHz), the interference level is —29.5 - 20
log (677) = -86.1 dbm within 120 kHz
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CRC Laboratory Report

' at a signal level that is 3dB belo'_
“value. (-&89.1 dBm for vy WH

o= T_ested 5 DTV & 3 NTSC recelvers

De-sensitization of NTSC & DTV r'
w De- sensrczzatlon through a wa!l

_'_w_The DTV Szgnal and the UD Sideband.s

were transmitted and received ‘in the same
room. Calibration was done at a distance of 3
m from the DTV receiver

9

Laboratory Tests (CRC)

i Loss of picture | 1 [

Optional wall wi
3 meter separation




~ Phase 1 Laboratory Signals

Wideband

&
=

&

Amplitude (dBm)

2
=

9272 673 674 B75 B8 &77 L7 B9 68 6B 68
Frequency fMHz} et

5.6 MHz wide COFDM Signal

Total interference power for this signal
~89.1 + 10 log {5.6/0.12) = -72.4 dBm

Receiver .. .4

NTSC NTSEC Modulasor
Saurce Drake VM 25504

NTSC
Televisions

ATSC Modulator
R&S SFQ

| ATSC
Receivers

i, 140dB

T, Sijwer-.
“ 0T
Interference Source )
COFDM Mo dulator J \ /

Undesired Signal

Vector Signal
Analyzer
HP 894404
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De-sensitization of DTV receivers bY out-~of-
band interference from a single unlicensed

dev:ce with a W|deband (5 6 MHz) emissi

OReceiver 1 J8
‘OReceiver 2 B8
-1 AReceiver 3 B8
7 - xBReceiver 4 L

. XReceiver 5

1 SN 2‘1 ;'-
eiver-Disiance fram rencc(meieru)

De-sensitization of DTV receivers by out-of-
band interference through a wall from a

: smgie unilicensed device with a wideband Tk

0 (5 6 MHz) emlssmn

OReceiver 1

[IReceiver 2 &N
=l AReceiver 3
| xBeceiver 4 B
XReceiver 5 [

L Mmeters - Wall o




CRC Laboratory Report
Phase 2 (February.j 05)

§ 15.200 value ( '%’f’ ! dBm :0; I?{? A’rff)

= Tested 1 DTV.& 1 NTSC rece:vers to vahd
|  previous tests - S
'_ = De-sensitization of NTSC & DTV receive
s The DTV. 51gnat and the UD su:!eband
were transmitted and received in the same
room. Calibration was done at a distance of 3
m from the DTV receiver
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Phase 2 Lab Test Con_figura_t_ign__g;:

Channe] ————vs——— Receiver ~—>

L

Desired Signat

NTSC NT5C Modutator
Source '—’I Drake VM 2863
NTSC

E—_I / —
L) ATSC Modulator "
\

| ATSC

! Receivers

140dB

- [P e ’ -
| Interference Source B Fgumbl]:.:m\\ N y
Random. Noise Generator A izi er = Video
NOD-5250 SBT-S00/100 Moniters
. T

Attenus Veotor Signal

Analyzer
HP 854404

Undesired Signat
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Amplitude (dBm)

S
Frequency (MHz)
Spectrum of the Filtered
Random Noise Signal Source

Ampftude {dBm}

Phase 2
~ Signals

VAN

(-3 £92 698 704 Ti0 ali T 728

Frequency (MHz)
Spectrum of the Fiitered Random 7

Mnice Sinnal Boacaivard at R Matarce

De-sensitization of DTV receivers by out-of-
band interference from a single unlicensed
- device with a wideband (30 MHz) emission

Channel
. Rx Sensitivity

De-Sensitisation




IEEE 802. 22 Exparte Filing (Sep. 2005)

Fundamental requirements for WRAN systems to
protect TV broadcasting

Systems should not be allowed to operate on N or N+1 within the
protected contour of a DTV station
Need to consider DTV I/IPs and DTV veceiver saturation for
N=£2 channels and beyond and resulting possible peed for an
“EIRP profile” for WRAN devices
€5 fndicate that Part 15.209¢») out-of bani i

lewls are insufficient to protect DTV receivers for N22 and

d (by some 33 dB for 1 dB desensitization of DTV 1 2
TEEE 802.22 anilcipates T Tg an out-of-band emission
mask to the Commission, based on an agreed deployment
scenario once D/U7s are agreed for Ni2 chaune}s and beyond and
an EIRP profile is specified

Adjacent Channel
Interference
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- _Why Can't Adjacent Channels

Be Used ] '

" Let’s look at a snmple model

"= Required acl]acent channel prote i
' (§73 623) :

= DTV service contour is 41 dBu (§73 62, .

= Assume unlicensed device at 10{) mW (m
-than FCC proposed) . R

= Free space propagation modef R

1st Adjacent Channels
Can’t be Used Without Causmg

Enterference

400 mW (portable
device limit with
antenna gain)

Note: Grade B signat is 41 dBu and signal required for community of ficense is 48 dBu.

22
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WHD Ch. 34 Field Data =
- Adjacent Channel In_t:e;_rferg_r}_c_;e_;-j-

|78.8dBu~68.8dBu |
|68.7dBu — 58.8 dBu -

46.7 dBu — 41 dBu

WETA Ch. 26 Field Data

Adjacent Channel Interference
Interference |
 distance |
measured el

Field Strength

68.7dBu — 58.8 dBu

58.7 dBu — 52.8 dBu
52.7 dBu — 46.8 dBu

46.7 dBu — 41 dBu

Percent of
sites

- 17.0%
14.3% .

14.3%
17.0%

1imio30m

31mto100m |
101 mto200m |
201 mto400m |

1401 m to 780 m

mto 200 m |
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IEEE 802. 22 Exparte Filing (Sep. 2005)

Fundamental requirements for WRAN systems to
protect TV broadcasting

3 5 should not be allowed to operate on N o1 NET'¥

rotected contour of a DTV statien
Need t0 € ' B = iver-siniivation for
N2 channels and beyond and resulting possible need for an
“EIRP profile” for WRAN devices
Our studies indicate that Part 15.209(a}) out-of-band emission
levels are insufficient to protect DTV receivers for Ni2 and
beyond (by some 33 dB for 1 4B desensitization of DTV receivers)
IEEE 802.22 anticipates recommending an out-of-band emission
mask to the Commission, based on an agreed deployment
scenario once D/U7s are agreed for N&2 channels and bevond and
an EIRP profile is specified

::SP@Ctr&im Sensing

slide



slide

TV Band Spectrum Sensing

Protectmg TV receptlon is fundam_

technlcal probiem than 5 GHz
Need to protect consumers TV _

« Need to detect at very low level e
= Receiver performance dn‘ferences ofTV ' cf'"
- device s .

‘" & Hidden No.d.e problem
" & Sensing antenna efflaency

» Need to detect correctly all the time

# Every failure potentially can cause 75 square miles or
more of interference! 27

. Knobstructed
- pathto TV 10

dB antenna
Heavily

Obstructed _:' :

Pati to CR Sl
Intuterem @
nih lo TV .
mimna

Intel Presentation to FCC 11/1/2004

14
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DTV -D/U rati :23dB gives moderate -
interferen nge therefore detect and;
Detect some feature of Broadcast TV
flot tone, frame sync (DTV) :
Video carrier,: Ime syne (NTSC) =
* Indoor CR scenario (Hidden Transmttmr Pmb!e:
~Low antenna gain (0 versus 10 dBj -
~L.ow.antenna height {2 versus 10 m)
-Bu:ldmg josses {Average 5.7, SD 8 GdB)

Intel Presentation to FCC 11/1/2004

Let's Use Intel’s Examp!e

Minimum Useable DTV .

_ ﬂgﬂ@al Strength 83 dBm e _
Required Protection - : : - e
Ratio (dB)

Difference in Antenna
1Gain (dB)

conservative” proposal | - - slide example

Difference in Antenna
Height (dB)

Building Losses (dB) ' _;'ﬁ | R AR 7dB (8 6dB SD) ik

Multipath Losses (dB)

Detection Signal level -118 dBm* -126.7 to ~135.3 dBm

*Include a 2 dB to account for the excess path loss at 8 km outside
the service contour

Intel’s “very Numbers from Intei’ g

15
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TV Band Spectrum Sensmg :

-~ for aIl 5|gnal degradatlon effects .

= Usable DTV signal (-83 dBm) & (- 17'dB
" antenna gain and height dlfferences) B

S Clearly Not sufficient for hidden nod

Techmcal B@ttom-!me

= NPRM not ready to act on - S
= Actual interference performance of DTV sets have o

' not been. measured

= Can't use adjacent channels for ﬁxed or portabl

unlicensed devices

& FCC out-of-band limits needs to be t|ghtened .
= Sensing in TV band needs to be tested N

and proven

- = No field tests of approprzate sensmg Ievels e
"= No testing of sensing reliability . S

16



IEEE 802 22 ActMt.es__;,._ R

Group chartered to develop standards-fo i
‘. Area Network (WRAN) for P-MP between 54 t0.862 MH
- that protect incumbent I;censed servaces from-harmful
~Anterference .. - L
Group formed in Nov. 2004 _ -
Issued a Requirement Document in Sep 200
16 proposals were submitted in Oct. 2006
Merging of proposal into a single proposai Mar 2

;_;. Motorola, Thomson, Samsung, Philips, Nextwave
- France Telecom, Huwau Paragon & ETRI .-

Evaluation of proposal including testmg Dec 2006 : .
WG draft standard to sponsor ballot Jan. 2007 - Dec. 2007 .
= Publication of Standard Spring 2008

33
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