PCT/US2019/024796

WO 2019/195096

1/17

I 'DIA

SN gav MO0
waiey MICARTBN i
7
Ano 201 @
w , Wit
i (0%} @
~ [
B S
N OLIBH
an
v
i)
Bz}
2014
e
LB
0 m.w.& oo OISERURUREE BuULRLaRY

i UCRERIUSURS ] DRRSB(Y

001



PCT/US2019/024796

WO 2019/195096

2/17

4

OIA

BOHDR e R P ] w OOR R ELS .“u iopmBly | | I0BREI0IE | f MG
e} posueg 811 R 6N I 0w a0W 1D | BAEOEY e
- iy
i B - & =3 Vel 7k el
29 474 44 1A% 54 gii #x
a b 4 ez ¥ ¥ Aha Aaeip
. ACBIBIe o e b ] SOBEROE Ty
Asiisiy [ SBPELSEG e (BRI 287
» *
7 rai b4 H 4 7k J‘
b4 87 g8 A
¥ b4 y L 3
] o) Ly oo .
HHG ioseaonid ] 4 lowmag |, aon QOWE4 3 | H0RSEOIG | 4 | 085200 ] BN
272 BT « an 1% v o L edatim “ | yusugl 28
7 g 7 g < 7 g >
# 8¢ %2 BP5E (2454 94 144 brA
A o - Loy *.,
142 RI6F ) ety G4
1 KBS0
AJGITY ew .
) 7 i Il
* W i 61

&




PCT/US2019/024796

WO 2019/195096

3/17

£ OIA

JBLBBLTY 1SEORECIY [BU5A8d = HOHd
UG FReEEY SHDEIRIED w ST

PO (OIS

Ui vonRZUGINUAG ABDUCOBE = §YS
IS UOREBIUDAIDUIASG ARiiig » R84

LSS JOQAAS

CLTLILOE B 8 L B 8 vy € Z 48 CLCLLLM B B L ¢ ¢ ¥ £ L G
i
rizixi® o >
v wiwlorio » 5 wio
L4 Fislw iy & 21218 6in|e b
o A & SITIRIL IR IR s |05 =
| m m | m “
¢ $
ol OIS o i (3, FOAG i e L YOS e ol YOI o
T, 3 T
df...:.....,!!t. H fi..?lt!z.c. 3
....)).ff!t:llr M »3....;?(.»1...3:. “
B 8 £ 9 5 4 g Z b ¢
aumgons | sumnang | suegans | swenans | sueang | sweagng | sweyong | swssgne | essgng | swseng
3

o
g
ke TPV
gk REI
et AP
S

Suy | - e
xe L+ DUIBLY PBY § Sk Qe L~} BiRL lpEY ses UL

P sui o} o
s QW) OIpEN BUG 4

B { -

x san L+ DU THPEN § B4 CIEY L3 BUWBLY DIDBY s wiapedpy
o
ol




WO 2019/195096

400

UE
402

4/17

NPRACH (Msgl)

PCT/US2019/024796

Node
404

406

NPDSCH Random

Access Response
(Msg2) 408

NPUSCH RRC

Connection Request
(Msg3) 410

NPDSCH RRC

Contention Resolution
(Msg4) 412

FIG. 4




PCT/US2019/024796

WO 2019/195096

5/17

s OIA

N (4
{1°o} - IT ey
11°0} - 01 'l
81 < 8=<
{1°o} - 10 A
{1°0} - 00 8/
\_
\ (4
{1'o} - 01 %
915 < {1r'o} - 10 C v
1o} - 00 I
\_
\ 14
{1°0} - 10 z
1S < z
1o} - 00 I
\
cls A {10} - 00 I I
— =1 =1 oqumnu
ot uonnedar xew
swregqns d d
sayepIpued HODAJIN PAIO}IUOUL JO SAIPUL FOIN Dd
) ) ) )
{ ( ( (
806 90§ ¥0S 208

00§



PCT/US2019/024796

WO 2019/195096

6/17

9 ‘OIA

S 0 me

HOOQdN [

] =4 Ym djepipue] |
HOddN | &
SSSN | § I
T=.1 =Y P SepIpuR) ¢
SSdN | d
gl
30
[=.T =Y WM sajepipue) §
019 809 909
v 9 S vy S
LI [ fgls] [ 1 141 [ [ | 19 __m_____m_@____m_,vu_m_
Y09 <09
) I + uporxd yoreag A 9] = D™y = L Y3u9y Jo u porrad yoreag A v §
=L
1PSPO
>
009



WO 2019/195096 PCT/US2019/024796

7/17

700

Measure power level received and path
loss to determine narrowband reference |~—702
signal received power (NRSRP).

l

Determine coverage level based on L 704
NRSRP.

l

Determine resources to be used L 706
for coverage level.

l

Determine maximum repetition level
(Rmax) and a repetition value (R’) for  ~—708
coverage level.

y

Generate multibit R’ range identifier. 710
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900

Determine coverage level based
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power (NRSRP).
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Determine resources to be used L 904
for coverage level.
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Determine maximum repetition (Rya)  f—_906
from coverage level.

:

Receive scaling value from node. —~—908
Generate multibit R’ —~—910

range identifier using scaling value.
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PCT/US2019/024796

1216A

l

UE reports DL signal quality
encoding based on Rmax.
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Determine a signal quality for —~—1302
communicating with a node.

l

Determine a coverage level based on the

signal quality, wherein the coverage level |~—1304

indicates resources to be used for
communicating with the node.

l

Determine a maximum repetition level and
a repetition value, based on the coverage
level, for communicating with the node.

'

Generate a multibit repetition range  |~—1308
identifier that indicates the repetition value
based on the maximum repetition level.

l

Transmit the multibit repetition range  p~—1310
identifier.
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downlink control channel (NPDCCH)

: Detect and decode a narrowband physical Ir\/ 1312
: signal based on the repetition value.



WO 2019/195096

1400

17/17

PCT/US2019/024796

1412-Y
APPARATUS (E.G., USER EQUIPMENT)
1402~
1404
COMMUNICATION A
INTERFACE STORAGE MEDIUM
MoN~RECEVER || | |—=—=—————
<> |  DETERMINING || 1440
1414\{ TR ANSMITTER| | INSTRUCTIONS |
1410 ~ | GENERATING L[ 1442
PROCESSING CIRCUIT | INSTRUCTIONS |
1420 DETERMINING |  MONITORING L] 1444
1 CIRCUIT/MODULE | INSTRUCTIONS
- — — — — — — — —
I _______ -
1422 ~_ GENERATING DECODING -l 1446
CIRCUIT/MODULE | INSTRUCTIONS |
e e e o —
MONITORING L ANSNITTING. }
1424 ~_ TRANSMITTING 1448
CIRCUIT/MODULE |[*» || [NSTRUCTIONS IP“
DECODING S 1
1426 ~_ RECEIVING >
CIRCUIT/MODULE | NSTRUCTIONS :" 1450
1428 1 TRANSMITTING
CIRCUIT/MODULE
<«»] USER INTERFACE [~—14006
1430 —~_ RECEIVING
CIRCUIT/MODULE
<> MEMORY DEVICE ~—1408
\J

FIG. 14




