WO 2016/171621 PCT/SG2016/050184

1/8

i

GLDB

HD radio station N

Other public
broadcasters

Figure 1A

. . A~-102
Connecta TVWS GLDB to public RF broadcast stations or towers

v

At each broadcast transmitter, e.g. TV tower, HD radio station, data signals

containing TVWS and other data are embedded in RF broadcast signals of 4~—104
existing television or radio channels

A
RF broadcast signals of existing television or radio channels, together with 106
the embedded data signals, are broadcasted through the broadcast
transmitters to white space devices (WSDs) and over a RF network which
is a non-IP network

Y

4~-108
WSD receives RF broadcast signals over the RF network and extracts data

signals from the received RF broadcast signals. Based on the extracted
data signals, each WSD ascertains its available channels and selects a
suitable available channel therefrom for performing TVWS communication

Figure 1B



WO 2016/171621

2/8

PCT/SG2016/050184

Transmitter data
(location data and/or
identification data)

TVWS GLDB data

Time reference data

PN codes corresponding to transmitters

Encryption

Fi

Service area

P1 P2

Or
L1 12

e pixel

P16

Figure 3A

gure 2

Figure 3B



WO 2016/1

71621

3/8

41

{J

Teletext embedding in
vertical blanking interval

PCT/SG2016/050184

{\/

Teletext extracting

410 420
Video signal » TV signal encoder % TV Tx TVRx ] TV signal decoder [ ;;g::;
\ 408 407 \412 \ 422 426 Cons
Tx position + iti
GLlp)B . Encryption Tx position + -
] code GLDB + Decryption code
time reference ) time reference C
N N406 f 428
404 Y N\ 432
Station PN code TVWS
402 channel Station PN code
selection \ 430
{
AN434 v
Self-
positioning
{
\ 436
Figure 4

Coverage areas of
broadcast signals

Region A

Region B A
Broadcast Tower B
Avail Ch: {1,3,5}

Region F

Broadcast Tower A
Avail Ch: {2,4,6}

Region E

Broadcast Tower C
Avail Ch: {1,2,3}

Figure 5

Region C




WO 2016/171621

GLDB

610

Pixel locations and
available channels for

WSDs within each
pixel in the service area

PCT/SG2016/050184
4/8
Broadcasters WSDs
v 512
Embed the Tx tower
positiont+GLDB+time
reference data in the i 614

broadcast signal

Figure 6A

Scan and decode al'l
broadcast signals

v 515
Determine its location by
self-positioning using time
reference signal or an
additional positioning
device such as GPS

v 516

Determine the pixel it is in
based on its location and the
recovered GLDB

v 517

Determine the available
channels for its pixel and
choose any available
channels to use




WO 2016/171621

GLDB

/620

Contour information

for all primary user
the service area

S in

PCT/SG2016/050184
5/8
Broadcasters WSDs
¢ 622
Embed the Tx tower
positiont+GLDB+time
reference data in the i 624

broadcast signal

Figure 6B

Scan and decode all
broadcast signals

¥ 625

Determine its location by
self-positioning using time
reference signal or an
additional positioning
device such as GPS

v 526

According to the contour
information the WSD
calculate the available

channels at its location.

¥ =627

Select one available channel
for TVWS communications




WO 2016/171621

GLDB

630

Transmitter parameters
of primary users in the
service area

PCT/SG2016/050184
6/8
Broadcasters WSDs
v 632
Embed the Tx tower
position+tGLDB+time
reference data in the $ 634

broadcast signal

Figure 6C

Scan and decode all
broadcast signals

v ~635
Determine its location by
self-positioning using time
reference signal or an
additional positioning
device such as GPS

v 636

According to the all primary
user transmitter parameters
the WSD calculate the
available channels at its
location.

—637

Select one available channel
for TVWS communications




WO 2016/171621 PCT/SG2016/050184

7/8

71 72

w w

embedding in other-use-period extracting from other-use-period
Y Y v

Video N TV signal N Super | TV Super TV signal N Video
signal encoder framing Tx Rx framing decoder signal
712 \ 710 . 708 714 \720 N722 76 N N 727
Tx position + iti
GLE)B . Encryption Tx position + .
. code GLDB + Decryption code
time reference :\ time reference N728
{
\ 704 - 706 \732
S:catlon PN code TVWS .
\ 702 channel Station PN code
selection \.730
A\734 4
Self-
positioning
\ 736
Figure 7

TV Tower kA ——————————————————————— A‘TV Tower j

Tower j position + GLDB + /
Time reference coded in /
code j

Tower & position +GLDB +
Time reference coded in

code k /
/
/
/
/
WSD !/ /
Tower [ position +GLDB + 4
Time reference coded in /
code / . //
Tower i position +GLDB + / SFN DVB-T2
Time reference coded in / system
TV Tower / 4.\ code i ,/
~—_ /

~ - /
:,\Z& TV Tower i
GLDB | -—

Figure 8




PCT/SG2016/050184

WO 2016/171621
8/8
K\/ 1 K\/ 92
L4 encoding Y Y L4 decoding
Audlo N HD radio encoder L, FM/AM FM/AM L, HD radio N Audlo
signal Tx Rx decoder signal
\ 908 \ 906 905 \910 \ 920 \ 922 /-926 \924
Tx position + . ition +
GLDB + Encryption (1;1(4 [p;cgtlon Decryption
; code . code
time reference N time reference ,
i\ 904 902 y ‘\932 N 928

TVWS

channel

selection

A\934 v
Self-
positioning
\ 936
Figure 9

HD radio \g _ E\ HD.rad.lo
———————————————————————————— station j

station k

Tower position;
GLDB &
Time reference coded
in frequency &

Tower position,
GLDB & /
Time reference in
frequency j 4

/

Tower position,
GLDB & WSb 1 /I
Time reference //
frequency code / /
- " /I Connected for
ower posttion, / hronizing the
HD radio ‘g GLDB & ! e s
- clock and GLDB data
station / S~o Time reference in //
T~L_ frequency i /
S~ ~ - - /
\\><ELHD radio
GLDB | -—— station i

Figure 10



