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| Transmit a frame |
[ transmission I

1200
g 1202
J
Perform dual CCA procedure
1208
_/
Perform first type of CCA
Yes
1* type CCA
successful?
1212
J/
Perform second type of CCA
2" type CCA Yes
successful?
l No 1206
_/
Refrain from transmitting during the

frame
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16/30
|- T T T T T ——————= I1502
_/
IReceive configuration of on period(s) and|
I off period(s) :
e -
I—————————I ————————— 1504
| Receive uplink scheduling from a base |
| station in scheduling units based on the |
: transmission units |
_________ l_ ———— 1]
[————————————————= 1 1506

Receive an uplink start delay in units |
scheduling units based on the
transmission units |

I 1508
/

Segment an uplink duration in each
frame into multiple transmission units
for each frequency

l 1510
/

Transmit uplink communication based
on the multiple transmission units

FIG. 15
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1800
e
1802
Transmit uplink transmissions in a
plurality of transmission units
y 1804
Hop frequency bands in a first pattern >4
across frames based on a base station
hopping pattern
F———————=— l— ———————— 1806
Hop in a second pattern across | _/

transmission units within the base |
station’s channel occupancy withina |
frame |

FIG. 18
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2100
e |

2102
Hop frequency bands in a first pattern
across frames based on a base station
hopping pattern
y 2104

Receive uplink transmissions in a
narrowband from a UE in transmission
units within the frequency bands based

on the base station hopping pattern

Multiplex communication with a
plurality of narrowband UEs

Transmit downlink communication to
the user equipment in a different
downlink narrowband

2108

PCT/US2017/058853



23/30 PCT/US2017/058853

WO 2018/085154

'O

05¢CT

]

1a
jyuuodwo)) uoISSTWISUR |,
7 A
90T
sAN wned
xXdpmp surddoy
juuoduwo))
yuduodwo)) xapdnnyy wNed Suiddog
7 / § I
01T 80¢CT
UoNBIIUNW WO
10 pIXdBMIN
10
> yuduoduwo)) uonddadoy
\
{1144
¢
0T

00¢C7



24/30 PCT/US2017/058853

WO 2018/085154

YA K|

90£7
\

ATOWIdTA] / WINIPITA]
J[qepeay-19nduio)

W)SAS
POET Surssadoag
i

J0853301J

- - - - T T ===~ v T T T ===
01727 90¢7
_|||||||||||I_ - T T T T T T I_
| juouodwo) wiopeq Smddoy | _ yuouodwo)) uondaday _
| < _
—— e —— _ S ——— _
80T¢C (| [44
\
yiec

h?&&&wﬁ&hrﬁ
\
01€Z
07€T
| S
2077 R~

00€7



25/30 PCT/US2017/058853

WO 2018/085154

bT "OId

uonnadaa suodysog

suodysog/doaq

| Taywsuen

owre.ay | OU PIp UdYM dwrery |

u1 suonnadox INJssa20ns LT | & Ul HOVU/ 1N A1y .“
JwsueLY, -
C 01z
90¥¢
LA'T waopad o«
e
"~
00¥C



26/30 PCT/US2017/058853

WO 2018/085154

€C O

0SST

N

1d
jyuuodwo)) uoISSTWISUR |,
7
90sT
suonnadoy UOISSIWSURL],
e suodjsod 141
/
Jeuoduio doaq yuuodwo) yeuodwo) 1gT
-« -«
uonnadoy duodysod/doaq | |nyssazonsup)
7 7 A
1] §~14 14 141 80S7T
(4814
Isuodsdy
/| ywuodwo) 10 191
148514 %
10
g yuduoduwo)) uonddadoy
\
r0sT

¢

0sT w__

00s¢




27/30 PCT/US2017/058853

WO 2018/085154

9 O

WI)SAS
9097 097 Surssadoag
Z Z
Azomdp / WIPIN J0S§S3201J
J[qepeayg-1nduio)
» b797
Z JIAIISURIL],
T T T T T T T T T T T T T T T T T T T T T T ~
| _ _ 0197
juauodwmo)) 1 _Allv_ juduodwo)) uoISSImsue.l I, _
_rx ||||||||||| _ _I\ ||||||||||| l
14 574 80ST
|- - - - T~ - |- - - - T T T T =7 079T
| — |
| juwsuodwo)) suodysog/doa( _ | jmouodmo)) uondadrdy _
-
_lx ||||||||||| _ _q, ||||||||||| _
(4 514 90ST
- T T T T T T T T I - T T T T T T T T T
| — |
| jumouodmo)) uonndday _ | yuauoduwo)) uonddaddy _
| T |
S ——— | S — — |
01sc 141114
| SN
2087 ™"~
I 0097

197



WO 2018/085154 28/30 PCT/US2017/058853

2700

2702
Receive a plurality of repetitions of a _J
downlink transmission from a base
station

2704
Determine whether the base station
transmits at least one repetition of the
downlink transmission in a first frame
—————————————————— 2706

I

| Combine the plurality of repetitions |
: across the multiple frames
I

I Transmit UL data transmission/ RACH I
| transmission in the frame when the base |
[ station did not transmit a DL [
I transmission I

FI1G. 27
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