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2. Ambient-loT 7|2
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3. Continuous Wave &&
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LTE Rel-16
Redcap Rel-17

CatM1 CatM2 Cat.NB1 Cat.NB2
In-band/Guard band &

Frequency In-band FR1 Standalone FR1 FR1 FR2 FR1
DL peak rate ~300kbps ~2.4Mbps ~27kbps ~127kbps 150Mbps 150Mbps 10Mbps
UL peak rate ~375kbps ~2.6Mbps 62kbps ~159kbps 50Mbps 50Mbps 10Mbps

Battery life > 10 years Up to few years

Maximum Coupling 164dB 144dB TBD
Loss
Coverage 100km 120km 100km
Latency < 10 sec 5~10ms safety sensor, 100ms others
Reliability 99% ~ 99.9% 99.99%
Bandwidth 1.4 Mt 5 Mz 200 Khz 200 Khz 20 Mz 100 Mz 20 Mz
. (BB 5 M)

[E 1] 3GPP LPWA 7|2 H|

Release 18 %M & &M ofHX|¥S SS= Ambient-loT o tid{f RAN XM HARLE ZIWHS Use
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Release 18

Release 19

Release 20 5GA

Rel-20 = 5GA (study & normative)
e & 6G Studies

el-20 RP 6G S|

Rel-20 RAN 6G S

Z£7% - Ambient-loT: A missing link in 3GPP loT Devices Landscape
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3. Use case & Requirements

3.1 Ambient-loT Use case

1

T

loT T F8°| ?Is%9 & =2 HH PN 829t ItXE HIY + Uof MO A
=57 #9 59 MH|29 JHROI 7f% th. W2, o8l HEYILL FHsHH Xt x| =l I F
MHAZ HIY T2 MTY 4 UTh OXYOR, F¢ o OfUXE TEHS H{E B# GOl
YPHOEZ TEY 4 9002 §Y BUHY 5 9K H4I} o242 MHANE Mol Jpsstc,
Ambient-loT & Y3t Use case O tist 3GPP SA WG1T OA =95t¢ 2 A ZDUEZ, sAH O,

F/AHR ge|, ADFE AE/HEZ § 30 2 A& AtHeb 3 7Hel EfH AU LE TR22.840 9
2|5t CH(TR22.840 “Study on Ambient power-enabled Internet of Things”). ©| & HIE 22 3GPP
RAN Of| M= 3GPP A[AEI Lol M A-loT & EtF/d AFE TIHHH SAT 9 Use case & ofafjet Zo| 8 7t =
225t CH(TR38.848 “Study on Ambient loT in RAN”).

RAN Use case Applicable SA1 Use case

Automated warehousing

Ambient-loT 2| £/42 %*%UF‘* Ur k5t Use case Of M20| JHssiCh MWE, A
(o]

Medical instruments inventory management and positioning
indoor inventory Non-Public Network for logistics, Automobile manufacturing
Airport terminal / shipping port, Smart laundry

Automated supply chain distribution, Fresh food supply chain

End-to-end logistics, Flower auction, Electronics shelf label

Smart homes, Base station machine room environmental supervision
Indoor sensor _ )
Smart laundry, Smart agriculture, Smart pig farm

Finding Remote Lost Item, Location service
Indoor positioning Ranging in a home, Personal belongings finding

Positioning in shopping centre, Museum Guide

Online modification of medical instruments status
Indoor command Device activation and deactivation, Elderly Health Care

Device Permanent Deactivation, Electronic shelf label

Medical instruments inventory management and positioning
Outdoor inventory Non-public network for logistics, Airport terminal / shipping port
Automated supply chain distribution

Smart grids, Forest Fire Monitoring, Dairy farming
Outdoor sensor o . o
Smart manhole cover safety monitoring, Smart bridge health monitoring

outd ioni Finding remote lost item, Location service
utdoor positionin
P J Personal belongings finding

Online modification of medical instruments status
Outdoor Command Device activation and deactivation, Elderly Health Care

Controller in smart agriculture

[E 2] M dHA YEYI (RAN) ALEAFE|IQE SAT AFEAR| L E2fm A2l Zkel oiY
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3.2 AR #Ee MHE[A HIE MYy I £8 Use case
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2sto] AlgY 45 Ut

on r.

2) O|EEA YELI (Network)
Ol554 HEHIE Ambient-loT 2|7|9] £M AHES T RAN o Tl QlF, 2|, Hof §¢
s +lst= Core B2 2T 3
cate s YEIO FHLoHT)

X2, E= I|XZy o krOIQJ intermediate node &
Intermediate node & S °lF&4! MUY 2ty TR UEZH E = AU
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FEo st 22 UEHA ?ls =& &0 HSTHH.
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TR |4 Q1F & ofYEf, ¥X =l 59 YEYHI FIt 7|

3) Ambient-loT AH|A Z2Z (Platform)
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O O 1
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4) MH|A ofZ2H|0]’d (Service Application)
¥ #e, 8% & A ME & M #e,
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w2t ARQRIL OHZ Ao e T MBEAHL, 37 party HB2YPolMS So HBY 4 UTh
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Service Application

=

Automated
warehousing

shoppmg mall supply distribution Forest Fire Monitoring NPN logistics Museum Guide Smart farming Smart Agriculture Smart Parking

Operator’s Platform 3rd party Platform
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Power Consumption

Type A

<1 uWor =10 yW

5t al

ot 3l 2F Ambient-loT

Type B

Type A < Type B < Type C

Type C

< TmWto £ 10 mW

Complexity

Comparable to UHF RFID
ISO18000-6C (EPC C1G2)

Type A < Type B < Type C

Orders-of-magnitude lower
than NB-loT

Coverage

User experienced data

Maximum distance of 10 — 50 m for indoor, Maximum distance of 50 - 500 m for outdoor

rate Maximum not less than 5 kbps, and minimum not less than 0.1 kbps
Maximum message size 1000 bits
Latency 1s~10s
Positioning accuracy

Connection/device

Cellular network: 1~3 meters @ 90% indoor location, Several tens of meters @ 90% outdoor location
Device: 1~3 meters @ 90% indoor and outdoor location

density

150 devices per 100m? for indoor scenarios. 20 devices per 100m? for outdoor scenarios

Moving speed of device

10km/h

3GPP ©oA{ Ambient-loT AMH|AZ X|Z&
=9|5t1 QloLY, 5G advanced %M &
A= CHFSH J| 5

St It oA
6G ©fl A
GEE

[E 3] Ambient-loT T2 Cxtol Ef7il U
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3l Use case 52 ANE XS 4 U= Ambient-loT ?|&8| EF3H=
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Abbreviations

B2B
B2C
NB-loT
PDA
PMP
RFID
UICC
3GPP
eMTC
Redcap
LPWA
LTE-M
loT
eMBB
TSG
RAN
S

WG
SA
SA1
NPN
E2E
TS

TR

OAM
TDM
TDMA
FDMA
RRC

PRB
FDD
TDD
HD-FDD

Business to Business

Business to Customer

Narrow Band-Internet of Things
Personal Digital Assistant

Portable Media Player

Radio Frequency Identification

Universal Integrated Circuit Card

3rd Generation Partnership Project
enhanced Machine Type Communication
Reduced Capability

Low Power Wide Area

Long-Term Evolution Machine Type Communication

Internet of Things

enhanced Mobile BroadBand
Technical Specification Group
Radio Access Network

Study Item

Working Group

System and service Aspects
System and service Aspects working group 1
Non-Public Network

End-to-End

Technical Specification

Technical Report

Identifier

Operations, Administration and Management
Time Division Multiplexing

Time Division Multiple Access
Frequency Division Multiple Access
Radio Resource Control

Physical Resource Block

Frequency Division Multiplexing
Time Division Multiplexing

Half Duplex FDD
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