PCT/US2018/055094

WO 2019/074982

1/16

00T

T 'O




PCT/US2018/055094

WO 2019/074982

2/16

¢ O

T

q0T1

BOT1

STt



PCT/US2018/055094

WO 2019/074982

3/16

00€

€ Dl




WO 2019/074982

4/16

FIG. 4

510

520

510

520

510

PCT/US2018/055094

400

4+—402a

-<€+—402b

-4+— 402c

500

@ lime

FIG. 5



WO 2019/074982 PCT/US2018/055094
5/16

USER EQUIPMENT 600

Processor 602

MEMORY 604

Instructions 606

IAB Communication Module 608

Transceiver 610

Modem 612

RF Unit 614

Antennas 616

FIG. 6



WO 2019/074982 PCT/US2018/055094
6/16

BASE STATION 700

Processor 702

MEMORY 704

Instructions 706

IAB Communication Module 708

Transceiver 710

Modem 712

RF Unit /1

Antennas 716

FIG. 7



WO 2019/074982 PCT/US2018/055094

7/16
800
/‘/‘
p
830
e
|-810 |-810 |-810
DL TX 802 .\ \ \

{DL RX 804 1810 . 810 |- 810

UE -~
uL Tx 8os J-820 520 ~820
s——I—-s R B )
Y N\
832 834
g Time
FIG. 8
900
>
&
|\- 910 910 910
R1 DLy TX 902 —L L L
— i J910 910 910
DL; RX 904 ;
- N 920
UL, TX 906 I 920 920 I
} [ L :
| DL TX 208 |v|93b 930 _930 -— 932
: |
@] " .
g |-930 }-930 - 930 934
: i
; .- 930 --930 ..930 ¢ 936
@ S
g [IMe

FIG.9



WO 2019/074982

PCT/US2018/055094

8/16

OT ©lI4
Wi e
0S0T
Brmmmmmmmmmnnenn ‘Mf ......... B
e Y\
_ 900T XL €N
ovoT~ ovoT— ovoT
SO0T X¥ A1a
0Z0T- 0201 0zot-| [
t ogot| | ogor-d | ogor~| FOOT XL TN
oo 0ToT" oToT§ €00T X4 110
LA LA VoA _
— — S 70TXLa
ozor-1 | ozorl \ ozor-l 9
. ., — TootxLta
otor- 01014 0toT-
\\d.
Y
000T



WO 2019/074982 PCT/US2018/055094

9/16
1100
R1 R2 R3
Determine first
gap period
1110 B
Determine second
gap period 1120
Communicate based on first
gap period 1130
g
Communicate based on second gap period
1140
i o
FIG. 11
1200
R1 R2 R3

Adjust timing
reference 1210

— ¥ Communicate based on
adjusted timing reference

1220
ot 8

Communicate based on adjusted timing

reference 1230
agf g

FIG. 12



PCT/US2018/055094

WO 2019/074982

10/16

00vT

OT¥T Auug jesiua)

00€T

€T Sl

Sd5

0cet



WO 2019/074982

PCT/US2018/055094
11/16
1500
[ 1
Other Relay L
R1 GPS Nodes

Transmit timing

information 1510
o

Transmit message (synchronization information)
» 1520

Transmit synchronization reference signal 153
o

Adjust
synchronization
reference 1540

S
FIG. 15
1600
[ 1
Central Unit Relay Nodes “
Transmit synchronization
information 1610
o
Determine
synchronization
reference

. SO
adjustment 1620 Transmit synchronization
reference adjustment 1630

-

FIG. 16



WO 2019/074982 PCT/US2018/055094
12/16

1320

FIG. 17

1320

GPS




WO 2019/074982 PCT/US2018/055094
13/16

1320
Iy

GPS




PCT/US2018/055094

WO 2019/074982

14/16

09T ¢ uoljezjuoaydsuAsau
wJo9d

0€1¢ uonewJojui
uo131eZIUOIYDUAS Hoed|

o8

1¢ 'S4

0ST¢ 1senbal

Uo11BZIUOJYOUASII HWsued |

0bTC uawasnlpe
95Ud49494 UOIIBZIUOIYDUAS
puo23s auIwWIa13Qq

OTTc dwisn(pe
22U3J3J94 UOIIBZIUOIYDUAS
1S41} dUIWIRQ

ok g
0CTC 2u4a)a4
uollezjuoiyduAs pajsnipe
uo paseq 1eauNnwwo)
SOpPON oY
Aejay J9y10

——

00T¢



WO 2019/074982 PCT/US2018/055094
15/16

2200

Receive synchronization information associated with one
or more wireless relay devices 2210

!

Adjust one or more synchronization references based on
at least some of the synchronization information 2220

¥

Communicate, with one or more wireless relay devices,
communication signals based on one or more adjusted
synchronization references, at least one of
communication signals includes backhaul traffic

2230

FIG. 22



WO 2019/074982 PCT/US2018/055094
16/16

2300

Receive synchronization information associated with one
or more wireless relay devices 2310

'

Determine synchronization reference adjustment based
on at least some synchronization information

~-2320

Transmit message instructing first wireless relay device of
one or more wireless relay devices to communicate with
second wireless relay device of one or more wireless relay
devices based on synchronization reference adjustment

~~-2330

FIG. 23



