PCT/US2018/030736
1/19

WO 2018/204543

dzgL - 116l

BULBUE
Bulalgnay /

dgsL - st

BUUBJE  ~,
Buinizgoay N

[
A

e

dize ) suusue
UOISSILSURS |

,q\f.\

o hLe) euusiue
)| uoissiusuel )
AY

Y

ot



PCT/US2018/030736
2/19

WO 2018/204543

¢ Ol

a7z'iL
BUUSIUE
Bunuisuel | s/,/ M dz7 9l euusiue
() M BulneI9y
// eubig L

[ SN ()~

o fw | L'L°g) BuusUE
: 7 > \ W) 1 puneooey
. \ leubig { I P

e oragen | (W)

A .
\\“m:mmm N

e
VLA \\
RLUSIUR ;/ 1BAIE08Y

Buiuisuel |

WP
)

-~

o~ T¢D Enusuel ]

N

135



PCT/US2018/030736

WO 2018/204543
3/19

Cable 18
Metal .
shigld 17\ Insulator 24
. Conductor > Wire 21
core 22
A
Wire 21 ~£
Wire 21
Fair of
wires 23
FIG, 3A
Cable 162
- Wire 164
= O
- U
/
AN (
| /( f:
\ 9
. |
Vo)
\ / Wire 164
L
s

FIG. 3B



WO 2018/204543

4/19
Cable 166
ST T

FIG. 3C

J
S/

e —————_
e

T e,

Waveguide 28
Insulator 24

ey
~

-7
/
\

Waveguide 28

PCT/US2018/030736
O Twisted
> wire pair
) ) 168
N .
~0y | Twisted
%\J (\>- wire pair
D
Wirg 21



WO 2018/204543 PCT/US2018/030736
5/19

aﬁtenna\ZS

Cable 16
Transmission
signal 54
\s\ ///
FIG. 5
— 50 - 683
, o Antenna 38a
Antenna 080“) Conducior A;ﬁtenna 38b Antenna 38¢
e===7 cog 22 ;/[?\T” [\(,-)
\ 7 /A a
Antenna QRemT\ W : i} \
= i //
R



WO 2018/204543 PCT/US2018/030736
6/19

Transmitter/

Receiver

. PRERNY ’
antenna Bca«\)\ e

Transmitter/ ~
Receiver "
antenna 38b {3

insulator 24

{ Conductor - Wire 21
core 22

FIG. 6B

Transmitter/
Haceiver
antenna 38¢ \)

]

AN
N

Transmitier/
Receiver
antenna 384

Wire 21

t
LY

FIG. 8C



WO 2018/204543 PCT/US2018/030736
7/19

~._ Insulator 24 Wire 21
. Lonductor
N\ / core 22

Transmitier/ \
Receivar. ™

Y

Wire 21

antenna 40

Transmitter/

Transmitter/
Receiver
antenna 41 E .

Receiver Wire 21
i

antenna 41 \

——

Insulator 24

Conductor
core 22

Wire 21

FG. 7B



WO 2018/204543 PCT/US2018/030736
8/19

Transmitter/
Receiver
antenna 427\

Transmitier/

1 Receiver
<~ 1 antenna 42

;‘:7‘
Q % W ?@ 21

Wireg 21

FIG. 7C



WO 2018/204543 PCT/US2018/030736
9/19

Frequency band 802

A
( 3
E E f E ; } -
L 1 J , ; Frequency {Hz)
804.1 8042 804.N
Sub-carrier Sub-carrier
FIG. BA
Transmitter 12 I
N PP T el
[ 806.1.1 T
) 4 goeto T Tl
CUQ. ~~
) ||/ =
4
f Fracoder
E\ goefficlent
matrix 810
;.4
2 s




PCT/US2018/030736

WO 2018/204543

10/19

Y6 Old
.} Sieubis paIEmpop
o
g - . -t
() . FIun :
= . UOHEZIRINLY .
g o
7/ sousnbas
. Hq psugad
PG §740) 01 [publs lossaooyd %
LOISSILUSURI | T ~| yoeqpes) . [eubie
A , . EINPO asuodse) ’ f0BqRas; YBnoiy
/ /o (s T e
Aﬂ ) \ ",, Y . IQUUBYD 20 ¥0RUDSS, J
A / BIVRREEY
| ) iy iBUUEYD
V / ./_,ABW\.
C « v
9}, 8l1qe’ ; - o it
9h 919 (i) ot B O e A P
W L 7a &9 Jepoduy .
. | 18pooeld . IoguwAs :
() < e —
09 eiep ndul
LCISSIUSUBL |

26
Arlie RUURIY

SIS IEEN ST




PCT/US2018/030736

11/19

T

WO 2018/204543

g6 Ol
o
(&)
08 99
ST Wiok . B Jossaooid
) 8 yoeqpasy
/ e %ﬁg . jojgnpowag BSUOUSB | g
! { \
\ RN
A ik
/ 5 / )
C >
9l 8I9ED / . 74 sepooep Gg ejep
() . 5 Bo- WA > ueaisdn
pBAIBOEH
(1)
JOAIE5EI WESHSTN
A%
Aeie puuelUy 4/



WO 2018/204543 PCT/US2018/030736
12/19

A
‘ — . - = . 1002
Send probing sequences, covering all candidate sub-carreir frequencies on gach ¥
of the channels

'

—— 1004
For each channel, raceive channel response feedback from each receiver af each
sub-carrier frequency

¥ ~— 1006
Estimate channel responses of all channels and crosstalk responses between all
pairs of channels

¥
Based on the estimated channel responses and crosstalk responsas, identify {7 1008
useful sub-carrier frequencies for each channel and/or power-spectral-density of

transmission for each channel

- T : : 1010
For each channel, select one of the useful sub-carrier frequencies that is used for
transmitiing data

FIG. 10



WO 2018/204543

-

<

13/19

PCT/US2018/030736

Encode a plurality of data streams to be sentto a pluralily of receivers,
respectively

'

Precode each of the plurality of data streams according to the precoder code
coefficient matrix

— 1104
[

¥

Create multicarrier symbols and generate time-domain data streams

/"""E!QU

¥

Transmit the plurality of precoded data sirsams through a plurality of channels

in a cable at the preferred frequency band(s)

1106
—




PCT/US2018/030736

WO 2018/204543

14/19

/AL g21 oid
6 420)|dg

X % ( 46 =I0d 0 = ﬂmm Buiy
. . 36 B

US 1919 Jajonpl 1950
{eILS {18 0lNpuoy 2L108]81(]

PiBlus e __06J018UU0D SARIE
76 1801|dg /

5 N D A
SBIM \ T\ﬁi lllll ,/fN\ S
I 1 < e
jo Jred * e T ——
pojSIM b DR - T . N
T i T I /
/.NMW!\.\:!\{ ‘«O.\.‘K'Jéy‘cwrl’.i! II“IIII.I.III”I IIII/I /ll/l(\ \\ \ W@
§6 10 pg g0 ( T ) \ f,%@w
ad oin 4 y B
IOPNPUOY nnign ©0 OIMSH —/ ] 0

_/ pasa



WO 2018/204543 PCT/US2018/030736

15/19
Dsesgc:.nc Conductor Conductor  Vietal shield
filling . core core
s -

]

L L

Twisted | )
oair of \ Twisted
'Wires pa_ir of

J wires

Connector 100

Reflector 102




WO 2018/204543 PCT/US2018/030736
16/19

100-300 GHz TDSL, per Channel data rates
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Per-home data rates, Non-Linear Precoding (NLP)
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