WO 2020/214674 PCT/US2020/028272

1/10

100

101"
A
g 125 iooih Ny 125
2| | o bW Y
o = . // :.' . \\
- DW I/ '," \\ ‘\“‘
f \

Node [N\.
Receiver

]
]
130 /‘: Access
]
]
]
]
]
]
]

Network
Device

141 140

Downstream (Forward to User Terminal)

»

Upstream (Return from User Terminal)

FIG. 1A
jL

A



WO 2020/214674 PCT/US2020/028272

2/10

122 180
\

FIG. 1C



WO 2020/214674 PCT/US2020/028272

3/10
201
r./
o 211-a-1
__n 211-2-2
P
i b
I ¥ 2113
{7
lfl' N
*1230-a
¥
\J
T
!
21-a
FIG. 2A
202
K\/

122-a

FIG. 2B



WO 2020/214674 PCT/US2020/028272

4/10

203
r-./
Gain (dB)
A
235-a
250-a-1  250-a-2 ,/ 250-a-3
= S 255-a

FI1G. 2C

204

221-a <
260-a

jL FI1G. 2D



PCT/US2020/028272

WO 2020/214674

5/10

300

<
—
—
(@]

FIG.3A

FIG. 3B



PCT/US2020/028272

6/10

WO 2020/214674

¥ "DIA

Juouodwio)) SUISSIV0IJ I -ISOq 00t
_ y ’
= Wy
Eocw_mwcoo K “HOMIIN K wr
qoreg Suruo ayae) i
weagq
VAN
[ c<t
g-c1v
(434 Tev /
0d1d Iozpuen()
gy~
juouoduro))
25eI01§ [RUSIS JUOWOT P9
Sov
10A1209Y
[euS1g
JUOWR[H
Pa9q
— Ttr -1y
mmﬂ o JI0MION \
wolsAg A_.H e A_-H E—— A
soWME%:uH 19zippuury)) weog
| POIN wmay ™ 01t
ocy
juouoduro)) SuIssoo0I ] QW] -[6oy




WO 2020/214674 PCT/US2020/028272

7/10
500
s i~

Define Signal of Interest

v

5201 Beamform to Location Hypothesis

510~

A

All Locations ™\ Y¢s
521 Checked?
5301 Test Modulation Hypothesis <
i Yes
Modulation Modulations
531 Present? Checked?
CORECA 532
5401 Test Symbol Rate Hypothesis <
ymbol Rate\_No _ All Rates
541 Present? i Checked?
5501 Test Identifier Hypothesis <
Identifier No .~ All Identifiers
551 Present? - Checked?
Y
5601 Demodulate / Decode »  Done
570

FIG. 5
jL



PCT/US2020/028272

WO 2020/214674

8/10

)\ 600

FI1G. 6



WO 2020/214674 PCT/US2020/028272

9/10

Real-time Beamforming
Processor

7 7

A 4
A
A 4

Feed Element Signal Receiver |«

710 715
Storage Component <«—>| |«—>| Past Event Search Manager
720 725
Past Event Beamforming PN B PR Past Event Evaluation
Processor N Component

7 7
730 v 735

705

\ 700

F1G. 7



WO 2020/214674 PCT/US2020/028272

10/10

Receive a set of feed element signals

\ 805

Process the received set of feed element signals according to a first
beamforming configuration to generate one or more spot beam signals
each corresponding to a respective spot beam

\ 810

Store the received set of feed element signals over a duration

\ 815

Y

Determine to search for a target signal from a location within the service
coverage area and at a first time window within the duration

\ 820

Y

Process the stored set of feed element signals for the first time window
according to a second beamforming configuration to generate a target
spot beam signal corresponding to the location

\ 825

Evaluate the target spot beam signal for a presence of the target signal

\ 830

\ 800

FIG. 8



