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I 1. Needs for Proposed Standard

Use cases

Smart Grid

Household

Requirements for Smart Grid

Customer

Network Requirements (Ref. by Department of Energy)

Application
Throughput Latency Reliability Security
Smart Grid 10 ~ 100kbps per node 20ms ~ 15s 99~99.999% High
%
€



I 1. Needs for Proposed Standard

Use cases

Smart Grid

Consumer

w
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Household
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Communication methods of Smart Grid

Customer

loT  :i "DER
i A B T 3
FORR =

»

Classification Wired Network Wireless Network
Power Control Optical TRS (380 ~399.9 MHz)
Wi-SUN (917 ~ 923.5MHz)
Smart Metering PLC, HPGP
LTE (800MHz, 900MHz, 1.8GHz, 2.1GHz, 2.6GHz)
New and Renewable Power Generation Optical TRS (380 ~ 399.9MHz)
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"I 1. Needs for Proposed Standard

Considering Spectrums for Smart Grid

Spectrum policy(Industrial licensed band)
- USA FCC: 12.5kHz bandwidth for 900MHz spectrums

935.0 936.5 939.5  940.0 MHz_

Narrowband Segment Broadband Segment* 0s M::,
1.9 MHz {Chonnels 1-119) 3 MHz 361-399) )

- govee | 1

Narrowband Segment Broadband Segment* ‘:"s ""‘l \
1.5 MHz (Channels 1-119) 3 Mz 361-399) )

896.0 987.5 900.5 901:0 MHz

[ B/ILT & SMR
USA 900Mhz spectrums (from FCC)

- Korea: 25kHz bandwidth for 300/800/900MHz spectrums (380MHz band is allocated for KEPCO)

P=1W(0dB)

50+10log,,(P) = 50dB

Power

36.1dB
—504B

16.4KHz

% 50+10log,,(P)=36.14B T
o
- | i l |
—— fe fo+125KH:  fe+250KH: fo=375KH: fe+50.0KH:
Korea 380MHz spectrums Spectrums Regulation

UK Ofcom: 12.5kHz/25kHz bandwidth for 123/420MHz spectrums
Ireland ComReg: 12.5kHz bandwidth for 156/450MHz spectrums
Hongkong COMS: 12.5kHz/25kHz bandwidth for 70/460MHz spectrums
QATAR MOTC: 12.5kHz bandwidth for 30/150/360MHz spectrums
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I 1. Needs for Proposed Standard

Candidate RAT to support Smart Grid (narrowband technology)

Bandwidth and peak rate for current narrowband technology
- No technology satisfies 100Kpbs peak rate with bandwidth<25kHz

o TRS TRS 3GPP 3GPP
gy APCO P25 TETRA LTE-M NB-loT

Occupied 12.5KkHz, 6.252kHz 25kHz 1.08MHz 180KHz
Bandwidth

Peak

9.6Kpbs 36Kpbs 1Mpbs 200Kpbs

Rate
Licensed/ : . . .

) Licensed band Licensed band Licensed band Licensed band
Unlicensed

Requirements for current narrowband technology

“ | Release 8 ‘ Release 8 ' Release 12 . Release 13 ’ Release 13
Cat 4 Cat 1 Cat.0 "Cat 14MHz" | “Cat, 200kHz"

Standardizati Phase 2 Phase 2
randardization >e 380~40::e10~430 Downlink peak rate 150 Mbps 10Mops | Mbos 1 Mbps 200 kbps
Frequency 120~300, 360~512, == =t ;
Shectiiine (MH2) 200~941 450470, 870885, Uplink peak rate 50 Mbos 5 Mops 1Mbos 1Mops 14k kbps
915~933 Number of antennas 2 2 1 —
Occupied 12.5kHz(C4FM),
Baedusith 6.252KHZ(COPSK) 25KHz (4 slots) Duplex mode | Ful duplex Full duplex Half duplex Half duplex Half duplex
MUltple aecess oA oA UE receive bandwidth 0MHz 20MHz 20 MH: 14 MHz 200 kHz
scheme UE transmit power B3dBm 23 dBm 23d8m 20dBm 23 dBm
Peak rate 9.6Kpbs 36Kpbs Modem complexty 100% 80% 40% 20% <15%
Requirements for TRS technology Requirements for 3GPP LTE technology

€s
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I 1. Needs for Proposed Standard

Candidate RAT to support Smart Grid (narrowband technology)

Bandwidth and peak rate for current narrowband technology
- No technology satisfies 100Kpbs peak rate with bandwidth<25kHz

Occupied

Bandwidth 180KHz 125KHz 0.1kHz
Peak
Rate 50Kpbs 5Kpbs 100bps
Licensed/ Unlicensed Unlicensed Unlicensed
Unlicensed band band band

Requirements for current narrowband technology

®



7 2. Proposal Background - 3GPP NB-loT Scenario/Requirement

3GPP NB-IoT — Scenario/Requirement

Scenarios (focused on objectives) 1]
- improved indoor coverage
- support for massive number of low throughput devices
- low delay sensitivity
- ultra-low device cost
- low device power consumption and (optimized) network architecture

- GSM Carriers »

Scenarios (focused on operations) [ <> 200 kHz for NB-loT

utilizing for example the spectrum currently being used : '

by GERAN systems as a replacement of one or more (a) Standalone Mode (GSM Re-farming)

GSM carriers, as well as scattered spectrum for potential Guard-band for NB-loT
4———————LTEBandwidth————— P>

[oT deployment

- Guard band operation : m —

utilizing the unused resource blocks within a LTE
carrier’s guard-band

- In-band operation - LTE Bandwidth -
<> 1PRB for NB-loT (180 kHz)

utilizing resource blocks within a normal LTE carrier @

Requirements

- 180kHz UE RF bandwidth for both DL and UL (c.f. LTE-M: 1.08MHz)
- 200Kbps (c.f. LTE-M: 1Mbps)

(b) Guard-band Mode (LTE Guard-band)

(c) In-band Mode (LTE In-band)

&%



2. Proposal Background — 3GPP NB-1oT PHY

3GPP NB-IoT PHY — Waveform/Multiple Access Scheme

Waveform/Multiple Access Scheme
- DL(downlink): OFDMA (c.f. LTE: OFDMA, NR: OFDMA)
- UL(uplink): SC-FDMA (c.f. LTE: SC-FDMA, NR: OFDMA/SC-FDMA)
- SL(sidelink): Not Supported (c.f. UL resources are used for LTE/NR SL)

3GPP NB-IoT PHY — Numerology, Frame structure, Duplex

Numerology
- DL: 15kHz SCS(sub-carrier spacing) . One radio frame, Ty=3072007,= 10 ms .
 One slot, Ty = s=0.5ms |
- UL: 15kHz/3.75kHz SCS .O_tf 153607,=0.5
#0 #1 #2 #3 | 413 419

Frame structure
- Same to the LTE

One radio frame, 77 = 3072007, = 10 ms

One subframe

Frame structure Type 1 in LTE (for FDD) ?]

One half-frame, 1536007, = 5 ms
-~

One slot,

Ta=153607, 307207,
- > - > - L B
Subfra:me #0 ‘ Subfra:me #2 Subfra:me #3 ‘ S bfra:me #4 Subfra‘m #5 ‘ Subfra:me #7 Subfra‘me #3 Subfra:me #9
One subframe, ‘ ‘
307207,
DwPTS GP UpPTS DwPTS GP UpPTS
Frame structure Type 2 in LTE (for TDD) [?!
Duplex

- Only half duplex operations are supported

N
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2. Proposal Background — 3GPP NB-1oT PHY

3GPP NB-IoT PHY — Tx/Rx structure

DL physical channel processing 12!

- Same to the LTE
codewords
Scrambling .| Modulation
mapper
Layer
mapper
Scrambling _ | Modulation
mapper
UL physical channel processing [?!
- Same to the LTE
codewords
Scrambling . M&?}l};;iron
Layer
mapper
Scrambling .| Modulation

3GPP NB-IoT PHY — Physical Channels/Signals (1)

Channels

layers

antenna ports

mapper

Resource clem _| OFDM signal
mapper generation
Precoding
Resource cl | OFDM signal
mappel generation
antenna ports
Transform Resor lement SC-FDMA
precoder mapper signal gen.
Precoding
Transform Resource el SC-FDMA
precoder mapper signal gen.

DL Channels: NPDCCH, NPDSCH, NPBCH
UL Channels: NPUSCH, NPRACH
DL Signals: NPSS/NSSS, NRS, NPRS, NWUS
UL Signals: NDMRS

A



I 2. Proposal Backaround — 3GPP NB-IoT PHY

3GPP NB-IoT PHY - Physical Channels/Signals (2)

DL 10ms (1 radio frame)
NPDCCH | NPDCCH | NPDCCH | NPDCCH NPDCCH | NPDCCH | NPDCCH
NPBCH | \ppscH | NPDSCH | NPDSCH | NPDsCH NPSS NPDSCH | NPDSCH | NPDSCH NSSS
DL physical channel
Ims (1 subframe) Header Data CRC - NPDCCH(Narrowband Physical Downlink Control Channel)
(65bytes) | Payload (O Bytes) - NPDSCH(Narrowband Physical Downlink Shared Channel)
UL - NPBCH(Narrowband Physical Broadcast Channel)

10ms (1 radio frame)

NPUSCH NPUSCH NPUSCH NPUSCH NPUSCH NPUSCH NPUSCH NPRACH NPRACH NPRACH

o

UL physical Channels
1 1 subfi Header Data CRC
ms (1 subframe) (65 bytes) | Payload (3 bytes) - NPUSCH(Narrowband Physical Uplink Shared Channel)

- NPRACH(Narrowband Physical Random-Access Channel)

# H e T,

- Data
B rs
_ 1T

Reserved for LTE

1 subcarrier(=15kHz)

NPDCCH NPDSCH

1 symbol

DL/UL physical Signals
- NPSS/NSSS(Narrowband Primary/Secondary Synchronization Signal)
- NRS(Narrowband Reference Signal)
- NPRS(Narrowband Positioning Reference Signal)
- NWUS(Narrowband Wake Up Signal)
- NDMRS(Narrowband Demodulation Reference Signal)

@
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‘ 3. New Proposal (overall)

Requirements for proposed Standard

- Throughput: 10 ~ 100kbps per node

- Latency: 20 ms (PHY — TBD)

- Reliability: 99% (PHY — TBD)

NOTE) It is not necessary to satisfy all of the above requirements at the same time

Objectives for proposed Standard

Development of Robust Wireless Sensor Network based on licensed band for Field Area Network

WAMS EV loT :: DER :: New

o

HFC/LTE
=~

Platform



‘ 3. New Proposal (overall)

The Solutions for the Requirements

€@ MCS table design ® New Waveform

= For religbity : BPSK & 1/2 Coding = 7.5Kops
= For throughput - 64QAM & 1 Coding = 135Kops

® Solution for PAPR

= Using Single Parity Check, PAPR
3dB reduction could be achieved.

= Filtered Multi—-Tone (FMT)
= Bandwidth : 25kHz ~ 200kHz

Mcs Moddsin  Coding  Daarate
Level rate [kbps]
0 BPSK 1/3 7.5
1 BPSK 1/2 11.25

150k 100k
— o

\

! 3dB ¥ g
I 1 e

i =
\

|

Py |
! 4
\ 3 4
.
| == oM
1 2 3 v s [ 7
‘ & of used subcarrier

@ Relay for coverage hole ® Frame structure for latency reduction @ Channel Design

. [DL=393.74M
“~L JUL=383.74M

PAPR [dB3)

O AR
: i |
° 221
u T
USR] S [T
| “hl PP ] Subcamdt Spading 25k
"

] F]

6 64QAM 2/3 90
64QAM 5/6 112.5
8 64QAM 1 135

~

Sub-tbamel mdex

i
i i
1
. 1 . . H .
= Support multi-hop ! = Packet Block size is 10ms i | = CP/UP based operation
H 1
. | . . . .
* |ntroduce dedicated slot for relay : = Support TDMA/FDD/TDD (including Full 1 = CP:RRC /UP: PDCP, RLC,
1
! 1
| Duplex) : MAC
H s Intradii~ra Emarnan~sy Tv Mada flilza HREOin H LEME SR EndTE % Relay 7155 EYURYN B
Tier-0 E 1 frame = 60 subframes (1 min) : i s s
1 - \ 1 L AR
Tier =1 Ry - : group #0 group #1 I group #5 : = pm—
o : A« : 01?3rl‘:b?BG‘DH?Z!JV‘-!S‘GM“B!‘]Z):; s MBS 51 253 B %5 B0 : el SEAHBLEINVE el
TEQ) - > TE©) g b ‘.A : — - S 7 e : = TR :;:m _
. - : Downink Bl n \] Downilink between gateway and tier—0 1
\ 2} 1. 1 channel [ revinincbens - I
/A “v : i Uplink between gateway with tier—0 : RRC
) Udﬂ. o 3 - i 1
2 TE() i channel main uplink Link betwsen higher tier with lower tier ! Systen Info Register Connection Menagement
— TE(L) e : — : Radio Resource Menagement Measurement Conirel
TE(1) i 1 subframe = 20 slots [ Downink in relaviink. !
- a i BEv Bl - luu Uplinkin relavlink i Foch
7 1 I In-sequance dalivery Duplication Dutection
Tier-1 % i o o~ s i
! —— S e o H
Tier -2 v i i alids M i H RLC
v TEQO) 1 ! iy, ] ‘ H TMAUM/AM RLC-reostoblishment Duplication Detection
H = T
\ 1 | — ,w.'? = T Ay : In-sequence dolvary Re-segmantation ARQlonly AM)
- TE() ! | e 1
: e T TR R T ! 1 Concatenation/Segment/Reassambis
e Anmeany 1
i . — { i
o 1
i = omtn s ! MAC
: e 1 Multiplexing/Demultiplexing TE Priotity Schaduling
H _— [V gy P 1
| ] By R R H Butfer Status Report Scheduling Request Power Head Room
! e BB . e H




[ 3.New Proposal - eWSN PHY

eWSN PHY — Waveform/Multiple Access Scheme

Waveform/Multiple Access Scheme

- Specify waveform/multiple Access Scheme for e-WSN
- e.g., FMT(Filtered Multi-Tone)

fOL = 393.74M

TS~ UL = 383.74M

150k
f_IF =4.8 > 1.29MHz

eWSN PHY — Numerology, Frame structure, Duplex (1)

Numerology
- DL/UL/SL: 25kHz SCS(sub-carrier spacing)
- Other SCS can be further studied (12.5kHz, 50kHz, 100kHz)

10MHz

— .
-4 2 g

| upknk [ downlink | [ link

f ' 'I | ll | \
[ chaprel | [ charnel | [ channel |\
H \ ] 1} ]

0D channels > <TOD channels >
Example: FDD/TDD channels for eWSN

Duplex
- (Cost Effective)Half duplex
- (Real Time)Full duplex

(\\



[ 3. New Proposal - eWSN PHY

eWSN PHY — Numerology, Frame structure, Duplex (2)

Frame Structure

- Specify FDD/TDD frame structure with DL(downlink)/UL(uplink)/SL(sidelink)

‘ 1 frame = 10 subframes (1 52¢) - P 0.9 ms .
(s [+ [ 215 [+ [ 5[ [ 7 &[]
““ 1 bframe = 2 slots o ] _
) 1 :
L 1 slot (30ms) __
0 sy ] ‘ . < 1 Resource Block >
Example: General frame structure for eWSN
10 slols 10 slots
P 1 frame (1sec) N - > >
: 10 slols » 10 slots : 515

DL channel :

DL channel : DIDIDIDIDID ]I

|| A
L

z ,U
‘_I
]
3
a
a

plp[p[p|p|[o]|o|D]|D|D[D:]us[D:|u[D:]us]s:]5:[5:] 54

ULchannel: | U | 1_1‘ _Il ulu

NEEEREBE

Jpfufujuu Uy SIS|S|S|S|S|S|S|S|S
JIUfUfL uju SIS|S|S]S S| S

10 sicls 10 slots
U ¥ U J U | Dsfus|Ds|us|osus]s: 1SS S
TCD charnel: |1DP—HDF—HD DD
U U J U U|sS|5|S|8|S|8|S5|8 S

< for 2 subcarrier mode >

Example: TDD frame structure for eWSN

(\\



[ 3.New Proposal - eWSN PHY

eWSN PHY - Tx/Rx structure

TX/Rx structure
Specify general DL/UL channel processing
Specify channel coding scheme for each physical channel

e.g., Turbo code, convolution code

Specify scrambling scheme for each physical channel

Specify modulation scheme for each physical channel
e.g., QPSK, 16-QAM, 64-QAM

BCH

\ 4

CCH

SCH

A 4

A A

CRC
&

Encoder

A 4

A 4

>

RM
&
Scrambler

A 4

-

Symbol
Mapper

SYNC

A 4

SCH

A 4

Resource
Allocation

Example: DL physical channel processing for eWSN

A 4

CRC
&

FEncoder

v

A 4

RM
&
Scrambler

A 4

Symbol
Mapper

RACH

CCH

A 4

Resource
Allocation

Example: UL physical channel processing for eWSN

N
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[ 3.New Proposal - eWSN PHY

eWSN PHY - Physical Channels/Signals (1)

Physical Channels/Signals
- Specify DL channels/Signals
e.g., Synchronization signal, BCH(broadcast channel), DCCH(Downlink Control Channel),

DSCH(Downlink Shared Channel), DRS(Downlink Reference Signal)
- Specify UL channels/Signals

e.g., RACH(Random Access Channel), UCCH(Uplink Control Channel for ACK/SR/CQI),
USCH(Uplink Shared Channel), URS(Uplink Reference Signal)
- Specify SPS(semi-persistent scheduling) channels for DL/UL
- Specify Relay channels/Signals for SL (using DL and/or UL resources)
e.g., R-SYNC, R-BCH, R-DCCH, R-DSCH, R-DRS, R-RACH, R-UCCH, R-USCH, R-URS, R-SPS

DL(general UL(general)
SCH SCH o SCH SCH scH B SCH SCH SCH _— SCH scH (B
(0) (1) (2) ® |3 (o) m @ @) ® |3
DL/UL(SPS) Relay
SCH SCH SCH SCH SCH |8 SCH SCH - SCH scH o |§
0) (1) (2) (3) ) = (0) (1) o (2) ®) -

Example: slot structure for physical channels for eWSN

N
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[ 3. New Proposal - eWSN PHY

eWSN PHY - Physical Channels/Signals (2)

- > > 0.5 ms B.Oms
B I e — . s

Bl 0 SYNC BCH 5] 0

& = . xs

- - = .. L Jal:

3 M Seve1 |38

\j 7y el
— & SOH REES Example: DCCH structure for eWSN

Example: Synchronization signal and BCH structure for eWSN

2.5 ms 9.4 ms 9.9 ms 9.9 ms

-t ,.——»

9.4 ms

197 symbol

=]

8 Eims RACH

-

subcarrier index

) 2

B -‘:‘9

} RB DSCH = E payload data vayload data ayvlcad data payload data T
® 7]

a a

<BCH RB{byiad>  <BCH RBlig i +1)5 <SCH By, +2)> <SCH RE £30

Example: DSCH structure for eWSN

49 49 49 49

-—rt—r>e—ra—> 0

ACK

N1

\J

<SCH RB(0)>

-0

Example: RACH structure for eWSN

| F8 DSCH :

bige=0)

subcarrier index

-""'sc_

<CCH RB>
Example: UCCH(ACK) structure for eWSN

Example: USCH structure for eWSN

A

2.9 ms 2.9ms 1ASMs0.5ms 3.9 ms 0.5 ms4.45 ms 2.9ms
- L > e e .
payload | o ® | payload
ayload data pa | data e < o v payleac dala
. ata —_ a Ge
. . oo . E
HABI > <SCH RB(E e, + T <SCH RB(l s +2)5> CSOH RBeyy 430>

IKCEDCO



‘ 4. Performance

Transceiver implementation

€@ RFIC design

= Bandwidth : (380+917MHz) + (320+940MHz)
= Tx Power : 23dBm(w/o AMP), 30dBm(AMP)

' BB Gain 75 dB
r— RF Gain 21 dB—) TIA (23dB)+PGA1(8dB)+PGA2(20dB)+PGA3(24dB)

LNA Mixer TIA PGA1 PGA2 PGA3

N2
LNA 123 % AN | | RX &3

RX BB RX BB

RXBH
--— 30

«— 2.25MHz —m

cose
- fi freq
F1 F2 " red ol 7 F1 verylowIF F2 - T
25kHz F1+2.25M, ADC Fs /' 25kMz 37.5kHz 55kHz ADC Fs
F1+25kHz+5kHz
—25kHz (Filter BW)
—5kHz (Margin
e BEIG___ ______ ___,
P~ RX_BBIP
I rxsoo_in < X rx_oeim |
I MiIxX TIA PGA1 CSF PGA2 =2 PGA3 :
I rxsso_.in P~ RX_BBQP
L LNA > =X Rx_BBaM
—— ] Y el
RX LO PLL_LPF
vco
RFSW1_OUT. Chain TEXOIN
RFSW2_OUT s = PLL —
Chain
e —— ] ———
= TX_BBI
: TX380_PAOUT < < sem |
v | CsF PGA2 PGA1 1
| TX900_PAOUT. A ] _sear |
(I 2N | SO T Bsam
D
A : RESW1_IN
Calibration LDO RF Control Digital SP1 RFSW2_IN
- Filter Tuning -LDO_DIG - RX/TX Gain| | - 4-wire SPI RFSPI_CLK
- X%OTET;‘C" frset| |- LDO_ANA | [ -PLL Freq. - TDD RX/TX RFSH D
CRXITX 16 oreet | |- LPO_RF - Filter BW - Side-link RESPI_WD
- offset RFSPI_ST

© Baseband chip based on proposed standard

® RFIC implementation and

Test
= Size of RF IC DIE : 4mm * 4 mm
= Test for regulation in Korea

i #1380 Ok QUT- 5
380 DA OUT 380 ANT. OUT

EVML2% ©-4d) EVM2.4% ©-25.5d8m

a1y Moas Time Pasge S0NEZ2 V C TicB ACP SummsryDois Fe4S 31 Fsnge 5011872 v [
15 Feloranco Bondwih = 31260 kHz
Roleronco Alghs. = 35000 m
| Reloronce Power - 20855 ¢8m
o
T O U S =
300) Osset (M) 2125 k6250 k8376 k 120 k=
. Bwirz) 2340 k 2340 k 20k BOk =
o = = s = =
de Lower Pua () 18493 39060 44217 7149 =
Lower ACFF(dB) 40388 59965  €5113 63085 ==
a8 Upper Pur (68m) 13187 39486 44073 42065 =
Upper ACPR(AB) 40082 6032 64924 61361 ==
L rere | MexACPRGE) | 0082 59955 %4924 ©7981 =
D O P4 SymaEus FMS 31 Flange 5011872 V
- 20081 ams 44323 Npkolmm S
MogEm = 14851  %ms 40455  pkoi mm 8
PhaseErne 75240  mdeg 25381 degpk ol sym  §
FreqEn = 26474 Hr
00tset = 25175 dB  AmpDioop= 5137 udBfsym
OuodEn » 20548 mieg  Gewn imb = 0.03 a8
0 01101110 01010011 10100000 10130111 10110000 10310011
48 01111100 10111010 000 00101000 00001010 01111001
96 10101101 01110101 01100111 11111000 01001100 11001110
144 DO0ITI00 01010101 17100100 11010010 00101107 00B0ADI0
152 11010800 11100101 01001118 01100111
Corter 301 9375 Mis Span 275 kH:
REW 664565 Ht TimeLon § 747159 mSec
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‘ 4. Performance

Field Test

4th Device

Distance (m) 1090 1680
Reliability (%) 100
Received power (dBm) -79.72  -95.78  -98.46  -96.22 -98.12 -104.1
MCS 64QAM 16QAM 16QAM 16QAM QPSK QPSK
Ave. throughput (kbps) 90 74.4 60 66.4 44.5 34.5
A = = R A
A ey anBee O siave
vuBsze
Furs 261.0m |.=E|x'
S
| ocizio| =
ez R th i
s Ce—— w‘@ > 6" Device __
e == B ‘ I
EHEEIQ =

axjolnl=

Off S CH =2 A1 28

=)
cliiscH=t

sFHFE

Gateway




4. Conclusion - Standard Proposal

Standard Proposal

- The Smart Grid is important [oT service for energy system. It needs 10~100Kbps per node
for throughput, 20ms for latency, and 99% reliability. However, there is no technology
satisfies 100Kbps peak rate with bandwidth<25kHz in current narrowband technology for

industry licensed frequency band, regarding 3GPP MTC/NB-IoT, IEEE Wi-Sun and
LoRa/SigFox.

- This standard is to define new radio access technology in field area network for Smart Grid
by development of robust wireless sensor network based on licensed narrowband. It

focuses enhanced PHY technology for new-smart utility using industry licensed frequency
band with some 3GPP NB-IoT based schemes.

- This standard is proposed as a new PHY technology for Smart Grid. It includes a PHY
channel design to satisfy 100Kbps per node, new waveform(FMT) on 12.5kHz/25kHz
narrow bandwidth, frame structure for latency reduction, relay to remove coverage hole

A
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"I 4. conclusion - Time Plan

This standard proposed a method of ~

- Conceptof is presented

4Q of 2021
- Initiate New Proposal Voting of
20 of 2022
- Working Draft circulated to experts
40 of 2022 .
: - Committee Draft ballot
4Q of 2023 o
- DIS submission
4Q of 2024

-Publication

N
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