WO 2017/200842

CORE NETWORK
106/107/109

INTERNET

RAN
103/104/105

115/116/117

115/116/117

110

PCT/US2017/032201

FIG. 1A

100



WO 2017/200842

2/18

PCT/US2017/032201

115/116/117 ,
A 122
ACCESS
DECODER LOGIC | TRANSCEIVER LACCESS
119 120
102
SPEAKER/ POWER
MICROPHONE SOURCE
124 134
GPS
KE;(ZPé\D 18 PRO%—ISSOR | CHIPSET
- - 136
DISPLAY/
TOUCHPAD H - PERIPSERALS
128 —
NON-REMOVABLE REMOVABLE
MEMORY MEMORY
130 132

FIG. 1B




PCT/US2017/032201
3/18

WO 2017/200842

1T

STHYOMLAN

JIHLO

80T
NISd

JIL "OId

qovi
d-°9PON

qcrT
g | @D
(any)
0ST | | SFT
NS9O NS5S
Rp
(Sdni)
Wi | | 9T o eTrT
MO JSIN >IN INY
90T MIOMILAN
TI0D
emp
T0T

B0Vl
d-°PON

qcoT

r40))




PCT/US2017/032201
4:/18 CT/US /

WO 2017/200842

dl "OId

T
SMTHOMLIN
JdHLO

30T
NISd

\

997 79T
AVMAIVD AVMALVD
Ndd ONIAYIS
9T
dJNIN

LOT XIOMIIN 909

YA

(1s) | 2091

(19)

(s

q-9pOND
%\n

(x)

qosgt
q-apON?

%\n

(X)

e091
g-opPOND

701
NVY %

001




PCT/US2017/032201
5/18

WO 2017/200842

T
SIOMIAN
JIHIO

30T
N.ISd

88T
AVMALVYD

78T

d1 "OId

VH-dIN

98T
VvV

oUlL
MHYOMLAN FH0I

€1

8T
Aemalen

NSV

(99)

081
uonels
aseg

A

(8¥)

(9W

qost
uonels
aseq

A

(8%)

(90

e081L
uonels
aseg

A




WO 2017/200842 PCT/US2017/032201

6/18
|
198
COMMUNICATION
INTERFACE
192
INSTRUCTIONS
197
PROCESSOR
194
DATA STORAGE
196
NETWORK ENTITY 190

FIG. 1F



PCT/US2017/032201
7/18 CT/US /

WO 2017/200842

012 dVI-

802 LINIT TVOILTYOTHL

. sozmvder £/ /

NQN MSAdd

00¢




WO 2017/200842 PCT/US2017/032201

8/18 L
300
HEADER DATA
STF 304 CEF 306 310 312
A
Y Y
SC 302 OFDM 308
FIG. 3 e
402
RECEIVE BITS 4
404
GENERATE AT LEAST TWO COMPLEX-VALUED SYMBOLS USING %
PIPELINED MODULATION
406
SELECT FIRST RESOURCE IN FIRST SINGLE CARRIER CHANNEL FOR
FIRST SYMBOL
408
SELECT SECOND RESOURCE IN SECOND SINGLE CARRIER CHANNEL FOR
SECOND SYMBOL
410
TRANSMIT FIRST AND SECOND SYMBOLS USING RESPECTIIVE
SELECTED RESOURCES
INPUT 502 DATA
COMMUNICATIONS
RESOURCE SELECTOR
506
PIPELINED
CONSTELLATION POINT
GENERATOR 504 TRANSMITTER 508
DUAL-PIPELINED MODULATOR 500

FIG.5



WO 2017/200842 PCT/US2017/032201
9/18
Q

600




PCT/US2017/032201
10/18

WO 2017/200842

008 \

8 "OId

urewo( Aouanbaajy
© < _
&
0
S fouanb
& Al prin Louanbaiz-suny zour
& —
v -
8C8 — /
104N0sTd 978 olg
AVTAd A04N0STH
78
zd
SIS dVIN __
WVOF9 908 dVIN
_ WVOT9
718
14
_ /
\ ;
218 HIVd 'TYNDIS . 708 HLVd TVNOI

auny,




PCT/US2017/032201
11/18 CT/US /

WO 2017/200842

006 \

6 "OId

urewro Louanbaxy

\/

pro Lousnbaag-aury,

Z-ur

T-uy

P NL

AV R

906 —1
I2dN0STT 306

AVTdd

\

018
J04N0s3d

¢06 YIAVITHILNI

SIS dVIN
WVOP9

718
4

908 dVIN
NWVOP9

/

¢18 HLVd TVNDIS

N

708 HLVd TVNDIS

aury,




Cluadrature

na

0.6

0.4

0z

WO 2017/200842 PCT/US2017/032201
12/18 1000
Scatter plat

T T T T T T T T T T
111000 #111001 #111010 #1101 #11100 &11101 «111110 #1111
+110000 110001 #110010 +110011 #110100 #110101 +110110 #1017
«101000 «101001 «101010 +101011 +101100 «101101 «101110 <0111
+100000 +100001 +100010 « 00011 +100100 +100101 «100110 €l EIIIIﬁ
«011000 «011001 «011010 01101 «111100 011101 011110 41111
«010000 «010001 «010010 «010011 «010100 «010101 +010110 41011
«J01000 «001001 «001010 001011 «001100 «001101 «001110 40117
«000000 «000001 «000010 «000011 «000100 «000101 «000110 410011

| | | I I I I 1 1 I

-1 -0.8 -0.6 0.4 0.2 1] 0z 0.4 06 ns

In-Phase

FIG. 10



_{}E e

WO 2017/200842

13/18

PCT/US2017/032201
1100

31 HR

RERIELY

R

NEERES

T

pE RN

REEiRteN

UG AR

G0INR

LR

108

t11910

“PHgH

AR

MARREE]

1R

“HTHH

Seatter plot

1011 100300

G RRE S

~HINN ~HERNN

REVAISA Vg

SO <HRRIY

VT VHRH

IO HRRN

FHE VB

100

QAT S

~OCRRED

REAEE

RAY TR

REEHER

QDR

QI

*HgId

T

N

LR

P

T

MRt EaH

SO

O

GO

TR

Y




1200

PCT/US2017/032201
14/18

WO 2017/200842

AWGEN, mapping 3 bits to 1 symbol, mapping: 9

S S S EERE

~gg— nipe bd AN

—O— pipe BACAM joint ||

1 mirrn 1 1 1
i
i

- +H+F 4+ =1 == = 4

mirr
HeH= ==
mire

mirn
Y ¥ 1) I DN [P Py B
mir
mir

U

e U

I T T T S SRR SR S N SRR X

i el el i el e el el e

=EI=

1B

14

4

1

13

12

11

10

=MR dB

FIG. 12




WO 2017/200842 PCT/US2017/032201
BITS 1302 BITS 1304 /
o : 3
Z
{Cknir Crprts s Cienvaic) (Crenet) Crynstyeds wons Crgsanr)
SYMBOL 1312
San Saven SYMBOL 1316
SPATIAL STREAM - -
1306
5 SYMBOL 1314
Sons1 | | S2avema1
R SYMBOL 1318
SPATIAL STREAM L -
1308 > e
- J
Y
SC BLOCK 1310
BITS 1402 BITS 1404 Y
..............
(Cxne Crnwty ooy Crnater) [ {Crenrnye Crpurnats oo Crnvrrea)
Son | i Sz 1
SYMBOL S20v+1) Savi1y+ SYMBOL
1414 SPATIAL STREAM 1406 ’ 1418
\“ / y
SYMBOL SYMBOL
1420 1416
\\ j /
) kN V.
SC BLOCK 1410 SC BLOCK 1412
...... SPATIAL STREAM 1408

FIG. 14




WO 2017/200842 PCT/US2017/032201

BITS 1502 BITS 1504
(Ciknr Crrnerts ooor Crminka) {Creusyy Crpuatyeds s Creueann)
SYMBOL 1516
Son -
SPATIAL STREAM —
1506 - A
SYMBOL 1518
Son+1 /
SPATIAL STREAM /
1508 - 1
SYMBOL 1520
Son+1)
SPATIAL STREAM _ 1 —
1510
SYMBOL 1522
Son+1)+1
SPATIAL STREAM 1
1512 ™
_ J
Y
SC BLOCK 1514

FIG. 15



PCT/US2017/032201
17/18 CT/US /

WO 2017/200842

LT "OId

i Th e 80LT 90.1 T0LT
mew\nw\a mm\%ﬁmﬁzm < (xze) JIAOONT o YIAOONT |« cocl
: ONIAVTEdS TVLINTIIIIIA SdaT ATTANVEDS
00LT
Z191 NOLLMOd W10 2091 NOLLIOd S

0191 8091 9091 7091
V-43dvVIH-OANT ¥3dVIH-"T d0-1 dLS-1

8191 9191 Y191
-44dviH; d5-0 d1S-0
-ONad

moT 0291
dddViH




7061 NOILLIOd NAI0

N

m.—“ .UHM ¢061 NOILLIOd JS
AN

PCT/US2017/032201

g | A

18/18

WO 2017/200842

| m "
- ! N U P 8061
VAIAVIR- DA WAAVAH-T) 30T | AT v,
g-43avIH] d0-0 1IS-0
vivd YIAVIH | ywaz | -owaa | -owaz
V-UAAVIH-OAWNT | 4IAVIE-T| 30-T | 418 e 9061
TANNVHD
/ 81 DI
08T NOII4Od A0 2081 NOLLAOd JS
i — 11S-0 <.mmn<mm-wn2mm mmﬁmm-qm I0-1 | 4181 ,_mzzwﬁmW
vivd WIAVAH || .oqa | -owaa | -owad i
g9IavIH  30-0 i1S-0 m
viva YAAVAH | opag | -owaz | -owad VAAAVAH-OANT MIAVIRCT| 30T | As T e 908L

0081




