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IoT connections (billion)

IoT 2018 2824 CAGE
Wide-area IoT 11 4.4 27%
Cellular IoT? 16 41 2T%

Short-range IoT 75 178  15%

Total g6 223 17T%

(X : Ericsson Mobility Report 2019.6)
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3GPP Rel' 1 5/1 6 3GPP Rel' 1 7+ CellularIoT use case segments

Asset Drones/UAY Automotive Smart grid Advanced automation
management CITs? gutomation and control
- - - - -
H ' ' ' .
H L H L H
o Sm— , 2 v re)
] - - - o
= H A H g
Smart metering Fleet management WR [AR Traffic safety Collaborative robotics
ond centrol
— Low-cost devices, low energy — High throughput — Ultra reliability — Industrial protocols
— Small dato volumes — Low latency — Ultra-low latency — Time-sensitive networks
— Massive numbers — Large data volume —\ery high availability — Precise indoor positioning

NB-IoT/Cat-M (LTE and 5G NR) LTE and 5G NR 5GNR S5GNR

(ZX : Ericsson Mobility Report 2019.6)
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3 WI/SI 2M : RP-193238 New SID on Support of Reduced Capability NR Devices

RP-191047 NR-Lite for Industrial Sensors and RP-190844 NR-Lite for Rel-17 Qualcomm
Wearables (Ericsson) views (Qualcomm)
eMBB Requirements & Premium 5G UEs Low tier 5G UEs Very low end
. Data rate Characteristics
= Spectral efficiency
" - eMBB URLLC Industrial Low end Relaxed loT JLPWA mMTC
sensors / video wearables
monitoring
-|I:|_ _LI: %4 Al |___H . Latency Low Ultra Low Medium Medium Low/medium High
,’ ‘\ Reliability High Ultra high Medium Medium/High High /ultra high  |Low
ME 2 ot ’ . . . . : .
! = “ 7L s / NR_the h Data rate High Low/High Medium Low -Medium Low/medium Low
e F, ) ) . . :
e} . \ Device complexity High High Medium Low Low Very low
|CT :H:T'—_—l ..J Coverage Normal Normal Normal Normal normal Extreme
QZII '%I- Battery life Medium Medium Medium Long Low/Medium/NA [Very long
Connection density Medium Medium Medium High High/very high Very high
Bandwidth requirement  |Wide Wide Medium Medium Medium Marrow
Mobility Yes Yes LYes Yes Yes Nomadic
712X Ol 2E3} To/X|X| 7|
- UESTT ZA Ericsson, Nokia, Sharp, NEC, AIXFOA{ O] 2= A
v UE RX/TX tH|L}, BW Z& Softbank, Intel, ZTE, Lenovo, B5G I (=] 0" 1—' = |7|'
e~
= = . [
v Half-Duplex-FDD . Motorola, Mediatek, Vodafone, SIAMA|E|= X EZXE NR
v 2BLE UE Ha|AIZH s = e Tl X
Huawei, HiSilicon, Sony, CATT, EI- a} I| "|;'I 2= o_IIIIA=I 7| =
o=t O Q SEAF = 5
- UE MH¥, H{E 2| 28 24 Samsung, Blackberry, Xiaomi, SIHE E5 M7
v PDCCH 2 L|HY A . =L = oL
FUTUREWEI, Panasonic, Fraunhofer *|'°"§|'/*°'§|' 7|§| 7| EH
. =Xt S{ O O|loH ZFA K o0 5 .
MEHL FeoR s Z2E 1S, Apple, Fujitsu, Vivo, Wilus, TCL, =/

ol &
FHE|X| 2] £+ Qualcomm, InterDigital, Oppo,
* Rel-15/16 UERI2| S & China Mobile, Verizon S 4271 7|2
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d MUZE|L - 1oT MH|A/THE/A 280 HE 7ts st
5G NR Zist & 70 U 2N 7|& &=
3 Wi/SI X4 : RP-201310 Enhanced Industrial Internet of Things (loT) and URLLC support

RP-191013 Rel-17 work scope on NR URLLC and Industrial loT RP-192072 Rel-17 NR URLLC Enhancements

Line
MAC PDU ready PDCCHalignment
Edd;]’;mﬁ — I NACK, Repeat
7 =2 ADH vt v eNB & PDCSH the process of
Jr

Initial

AI—-I E% —orl _g- machine l_:CJ machine i s
ICT £F=9 "" : E3 : vE s
ves” : | UE processing
O:I 3" ~ ves | : . : | P;me PUCCH resource
1= | | | alignment
B e - Bl BB E B
71=H ol HED FO/X|X| 7|
. . A —
. URLLC Z13} - PHY | =1 7§ Nokla,.Erlcsson, NEC, Bosch, Sharp, M T _I]l-E%_/
v UE HARQ-ACK G| EH 7jM £ Mediatek, TCL, Softbank, Sony, ﬁnl'EM El/ﬁ”l‘E"#Ea
. HlEsTyo D MR /KR gy | QuRicomm. FUTUREWEL CATT, ALtE| 0] M &8
34 (Rel-16 NR-U/URLLC S 8h Huawei, HiSilicon, vivo, Motorola, 7|-='5|'
I UE ltiplexing 2 2 Lenovo, Intel, ZTE, Samsung, o -
' %n%z% ?ruﬂéts'*a'? e Mitsubishi, Apple, Oppo, Wilus, o] S4 7| loT EE
Docomo, Telefonica, Panasonic, DT, cH Al / ™ 7|= ste

. BEALE| A|7F = 7|8} - SEALE] ]
See a{i;nze::* WAk o1 AT&T, Vodafone, Verizon, LG, KDDI,
pag y=e = Xiaomi, InterDigital S 4871 7| &
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Enhanced(or new) SS/PBCH structure to supportiow
complexity NR device

~ = (= I AL
=2} Cie MF 71 (1/4)
- HY BEES Y 7|8 @ MSTE loT T X =7 H& 7|5
@-1: ST o x| F& X2 22| 2 8A 7= @-2: NR-loT X| 2| A|AE! Hlof HE 244 7|5
] ]| =l || ]

» CORESET configuration for low complexity UE
+ PDSCH schedulingfor SIB1

@-3: NR-loT X| &l HEHME KE 24 U MO 7|=

(o) Low
gNB A f\longle{(ity
evice
Reference signal

System information

»
»

[
»

Random access
optimization
algorithm

PRACH
with calculated power

Establish Connection
I I

PRACH power control/repefition methodforreduced TX
power

A

rdo

@-4: MSEC TR A LY NRTHE SE X|E ME A 7|

Co-existance
Technol
Normal NR device

Low Complexity
NR Device

L onal for ¢
No;\‘g\n?\“"s de\]é\ce

(((A))) Sital 1 o

i OWico .
gNB NR %’e‘/fce mp/ex:ty

* PHY channel desigr'i"]‘g;gupporting coexistence of normal
NR devices and NR-Light devices

A
=
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Wideband control channel
o F‘req. g E) —‘ : —‘
lw)] Q) Active
< 1 BWP 1
= y
© Narrow band control channel k’\ 1o} It s impossible to Active W W
4> Q receive the PDSCH and BwWP
e same time
-IITI_ h_—%-l A| I‘—'H "I T 1/ Time-domain
- extension Active
MES 9leh w
<=0 |
ICT #72 « PDCCH with higher AL(aggregation level) support + BD & CCElimitation
o "g « Extend the number of symbolsin CORESET * CSSsharing between normal NR and NR-Lightdevice
@-3: NR-loT X| & H|O] xf2 BtE &4 7|= @-4: M FEHEZ NR AHEX| F/2F 7=

CORESET#1, 2, and 3 are paired
———"'"(‘ I~ ’)--‘~~

CORESET#1 - A ~q
H ] Y S\
[4 1
AN 2

/;/ R S
/| CORESET#2 So heq
. o X v

candidates
PDCCH or \

CORESET# ruceH I~V

fime

« PDCCH&PUCCH repetition method + PDCCH&PUCCH frequency hopping across BWPs for
» CORESET-pairing/Offset-based PDCCH repetition obtaining frequency diversity
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PDSCH
N

Y d Y
Segment#1

NN
2
2
o

Segment#2]

No additional DMRS Segmented reception
without buffering

» Scheduling with a gap period between control channel and
data channel
« Simplified data channelstructure /reception

@)

-2: 2| ni2folg 2780 IE 12 & af3l xHH

A -

OF

7l

K1_UE1 = {1,2,4} Candidate set for UE]

K1 UEl=1 K1_UE2={3,6} Candidate set for UE2

A/N AN
DCl for UEYL
DClfor UE2 \‘ <lot >

K1_UE2=3

Fixed/minimum value setting of HARQ timing to support high
efficiency packetretransmission

®-3: TIHEl Fabp /A2 Y X 2 7=

CORE
SET

* CORESET Multiplexissue for TDM/FDM only
» Starting symbol can be configured by higher layer or
indicated by DCI

®-4: MS& = oY X| 2 Rate matching 7|&

—mum>oON
-

Rate matching or not?

RE level rate matching for low complexity NR device
Multiplexing issue for LTE/NR channels
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@-1: NR-loT THE X| & &4E HARQ-ACK I|EH 7|5

E] Control Channel E] Data Channel [] HARQ Feedback

15t URLLC URLLC ReTx
Transmission  (Repetitions) :
processing
< VD
P HARQ > P
< 7 ' L] \
: Thara : HI >
To T T, T37T3 Time

Physical Layer feedback enhancements for meeting URLLC
requirements

@-2: S Intra-UE ZE[S2Y 3 E&fjo] MME| 7|=

CBG1 CBG2 CBG1
Frequency i S W— ——,
Prl'f'a-h-p.h_u.r.\|:\‘||:EII\UH clclclelelc clcle
s “
Moo B|B|B|B|B | [Ele G E |6
HARG
IEAEAEAEAEd] =~ EXEAES
eMBB trasmission
| | 0|1(2]|3[4]5 of1]2

I T T A
+ Specify multiplexing behavioramong HARQ-ACK/SR/CSI
and PUSCH for traffic with different priorities

+ DL Preemption & UL cancelation for supporting loT/URLLC

@-3: 141 2| Link adaptationE {I¢t S&E CsI T EY 7|&

%{TQQQ.D

C
¢ PUC g/ re, Por ,______J
&¢M¥
L}

CSlfeedback enhancements to allow for more accurate
MCS selection

@-4: 0| = X| 2l DL/UL A & Xl &gt 7|

DL cell

UL cell

* Enhanced slot structures for half-duplexing
+ Semi-static slot configuration & dynamic slotformat
indication
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© 3GPP RAN1 URLLC CR 2

Rel-17 URLLC/IoT, RedCap 5G &%

URLLC CR, RedCap, URLLC&IloT CH& 1501 7|11 HE N g5 syire
NR7Z|¥ URLLC EENY AHat 42 2 =7t Ba|
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THANK YOU

5thFl., 216 Hwangsaeul-ro, Bundang-gu, Seongnam-si, Gyeonggi-do 13595, Korea, +82-31-712-0523, info@wilusgroup.com, www.wilusgroup.com
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