PCT/US2017/054463

WO 2018/064555

112

7G9 jusuoduwio)
[eubig [puueyd |ou0) jse

G0 Jusuodwo) juels) Jejnbaul|

GO Jusuodwo) gy [04uo)

169 wauodwo) aoedg yosess

e-099
yusuodwon Buieubis HODAd

8G9 Juauodwo)
[eubis |jpuuey) |onuod) jsey

969 jusuodwo) juels) Jejnbauj

60 jusuodwon gy |04juo)

269 jusuodwo) ageds yoseag

g-099

~

wsuodwo) Buissasoid HOOAd

~ - P
PRk

L"

old

e\
001



PCT/US2017/054463

WO 2018/064555

2112

goeds aoeds
yoless yoJlees
oloads-gn | uowwon
»® 4

144

z\zzco
Buiinpsyog

000

V¢ 'Old
aoeds aoeds aoeds aoeds eoeds aoeds
yoJlees yosess | yoless yoJlees yoJless yoless
oyoads-gN | uowwod | ioyoeds-3N | uowwo) oiveds-JN | uowwo)
* T * 4 * <

S,

0ce

maﬁo
Buiinpsyog

.,

1] ¥4

m>:¢5
Bulinpsyog

oLe

m>tycm
Bullnpsayos

T\
00¢




WO 2018/064555

230

3/12

o v emmm o
o u w—

PCT/US2017/054463

UECM network
Zone
(Zone ID)

v —

,
. NUECM network
130-d Cell

(Cell ID)



PCT/US2017/054463

WO 2018/064555

4/12

J¢ 'Old

-« aoeds yosess oloads-Jn >l

eeoeo [sivicilziiifo]e]s]s]o]s]v]c][z]i]o] @9@®

aoeds yaJesas uowwod '

_ﬁ_i_ﬁ_ﬁ_:_o;@_w_N_o_m_v_m_N_ Lo

=0T sﬁas

A 72
0] 24

300 ¥

3008

300 9l



PCT/US2017/054463

WO 2018/064555

5/12

N @oeds yoiesg

G8¢

N @oeds
309/93d

N &%eds yoieag

. -

G9¢

ac 'oid

eoeds
300/93Y paJteys

............. I A
000 Z 9oeds yolesg g | eoeds yoiessg
08¢ Gl¢
e\
0L¢c
Z 9oeds | eoeds
309/93d 309/93d
000 > >
Z 9oeds yoleag | @oeds yoiesag
09¢ 1o
Y\

0G¢



WO 2018/064555 PCT/US2017/054463

6/12
300
2
CRB 1

12 tones

S P, -
..........
.............
.............
.........
..............

OFDM Symbol 1 OFDM Symbol 2
310
2

RS

K, S, N
M ‘\1“' N : o &
o AN %
\ﬁ.*fof’r.; " xé‘ﬁ\ %,
N,
NN
\
N . \
g AN S \
5 "-"’o"-&\ N . .\{"::,{_\, ]
; 16 tones
H
J

OFDM Symbol 1 OFDM Symbol 2

FIG. 3



WO 2018/064555 PCT/US2017/054463

712

400
=

Identify from information in a control channel, at a UE,
multiple common search spaces on a carrier from one  P~\410
or more nodes
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Monitor the multiple common search spaces 420
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Communicate with at least one of the one or more
nodes based on the monitored plurality of common 430
search spaces

Identify from the information in the control channel one
or more UE-specific search spaces
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Identify from information in a control channel, at a UE,
multiple common search spaces on a carrier from one  P~\410
or more nodes

l

Monitor the multiple common search spaces 420

l

Communicate with at least one of the one or more
nodes based on the monitored plurality of common 430
search spaces

l

Identify based on the information in the control channel
multiple control resource blocks (CRBs), each CRB
having both reference signal (RS) and data resource  L~_ 470
elements (REs), and the RS and the data REs within
each CRB being precoded using the same precoding
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Identify, at a UE, multiple types of scheduling entities
supported by the UE

Monitor at least one PDCCH search space for each of
the multiple types of scheduling entities
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FIG. 5A

Generate multiple CRBs for PDCCH, each CRB having
both a reference signal and data resource elements

Precode the multiple CRBs such that the reference
signal and the data resource elements within each CRB
are precoded in the same fashion
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Identify resource blocks (RBs) to be granted across
multiple slots, wherein the same RBs are to be granted
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to be granted across all the multiple slots
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Identify a portion of a pool of resources available for
grant-free uplink
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Transmit a fast control channel signal including
information that indicates the portion available for grant-
free uplink to one or more UEs configured for grant-free
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