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Al (AR/MR/VR)

HMD Computing off-load:
Eriended Beanty (AR) » Power consumption

* Light weight

W84

NEWIGENS

Reality Augmented Mixed Reality Virtual Reality .
Reality (AR) (MR) (VR) * Low price
Display Naked eye/optical Translucent Translucent Occlusion display e aser
glasses display display

» Immersive gaming
 Professional training
* Remote assistance

— Exhibition

— Tour

— Smart Factory

Display example W w p &

¥ - 'Distance: 1.5 mile
Time: 15:05 min

& Distance; 1.5 mile

Time: 15:05 min

Ultimate XR requirement:
* Un-compressed data rates:
2.3Tbps

Example

Augmented virtual Interactive virtual
Real view of a trail  map and direction contents Virtual gaming * Overall latency: 8.3ms
< >
Real Environment Rendering format and VR rate VR environment

zhi Guo “WIRELESS COMMUNICATION RESEARCH CHALLENGES for XR”
Future and Evolving Technologies, Volume 3 (2022), Issue 1Article DOI : https://www.itu.int/en/journal/j-fet



AR/MR Glasses

Communication

slorage

cameras

Video
Recording

Frame Decoding
& Display

Wireless:
Wired: Wi-Fi,
USE cable Bluetoath,
5, 63
#--1:------------..---\
Frame v
Caol tin Renderi |
mputing naenng Encoding I
|
|
|
|
|
]
Care Cloud 4

R System Diagram and Traffic requirement

VR Head-Mounted Display

Communication

Server

W84
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Interactive VR

e e e e e ey

b

side camera - AR/MR Interactive VR
Low Low
Lotency (15ms/10ms) (20ms)
Down link . )
Low/Mid High
data rate / 9
Up link High Low
Frame Decoding data rate (Max 1Gbps) (Max 156Kbps)
& Display
Wireless: VR HMD Screen data rate
it Wi-F, = refresh ratex SH& = x M4} H|E 2= x3(360%) x 2(2
LISBE cable Bluetaoth,
5G, 6G eyes)
Pty e I Examples)
| Frame V' 90 x(1440x1700)x8x3x2 = 10.6Gbps
1 Encoding :
I
: : HE H|C|2 &4 &= 3001 H&S &&
: | 35.3Mbps
' @ |
i I
\ﬁ_ _____________ C Ere_CI_ouE _ ,"



5G TDD ratio for XR

<+ 100MHz —»

0] 8 5G
4.72~4.82GHz

AR

MR

Interactive VR

Streaming VR

P

<«

600MHz

0|8 5G
28.9~29.5GHz

[
|
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Uplink-Downlink

Subframe Number

Structure g1 2]alal5}6s1]8]A
0 vulu|Db|ls|u|lu|lu|D|Ss]|u
1 u|l|p|D|s|u|lu|D|D|S]|U
2 p|pf(p|S|u|D|D|DfS]|U
3 ulu|[olo[o|[o[o]o]s]u
4 ulo|[o[o[o|o[o|o]s]u
5 p|o|bp|bo|p|bp|bo|D|s]|u
6 vu|ju|Dp|S|u|lu|Dp|D|S|uU
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SCS (SubCarrier Spacing) Vs. Symbol Duration

OFDM A|AHEIO| A SCS 2F Symbol Duration & A2 BHH[| 2A|0f J 2 Of2fet &2 A2 L
| |

Etd =~ QUL O|F= == Subcarrier ZF OrthogonalityES FXISH7| {ISHAl X 2F7| Tu 7} 1/ Af
= g A 5100 3t
= o = 1
Af — T_u
Numerology O A| OFDMA Symbol

QPSK g 16 QAM
1F - - . .
> A Numerology O > A Numerology 1
|~ =
2 3 0 0
o =3
@ o
i =
=] 3 1
-1 0 1 1 0
2 bits 4 bits
SCs
5C5 I & = 30 kHz = 38.211 v17.2- Table 4.2-1: Supported transmission numersclogies =
=15kHz > > M Af =2" .15[kHz] Cyclic prefix
' ’ Time > Time ==lL=
Symbol duration ! symbal duration ! LTE Lt mmp) ] 15 Normal
= 66.7 ps =d25 LTI L _19_ % :mmmnaa: Extended
28GHz | 3 120 Normal

4 240 Nomnal

3 480 Normal

B 960 MNormal




Qutdoor macro

coverage
e.g., FDD 700 MHz

QOutdoor macro

and small cell
e.g., IDD 3-5 GHz

Indoor

wideband
e.g., unlicensed 6 GHz

mmWave
e.g., TDD 28 GHz

Subcarrier spacing,

e.g. 15 kHz 2" scaling of

Sub-Carrier Spacing (SCS)
i
Subcarrier spacing,

-] | €.0. 30 kHz

» | Carner bandwidth, e.g. 100 MHz

Carrier bandwidth, e.g. 1, 5,10 and 20 MHz

Subcarrier spacing,
=| |e= e.g.60kHz

» | Carrier bandwidth, e.g. 160MHz

| Subcarrier spacing, e.g. 120 kHz

Carrier bandwidth, e.g. 4[]{]MH.£




Frame Structure NR

10 ms

1 Radio Frame =10 ms

2 slot/SF

0o o R o o o B

4 slot/SF

8 slot/SF
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Test in NEWGENS Lab N [F8A

| 286H 4.7GHz

Min 2ms 12ms
Max 5ms 27ms

mmmmngmnigmnigmingmninimn
n

CoEicems ¥ ok Guw e @B EOHEG YR ~ A B 0

O A 2 = SHIE O Latency 7S EO|=0| 4.7GHz2| IRUO| A Radio Digital
Mux/Demux & o= A= 42t5tH O|2X| et O 2o Auf2f THEHE



23X A AKX 0] Use Case — URLLC N

Uplink latency Downlink latency

4 ms
o %&&—b&—b—&?—%

@ Uplink @ Downlink
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BLUEBIRD

1st

28

1st
120
3,500
10,000

IoT Total Solution oE{ 2 210| % [oT £ 24 FE 7|2
PrOVider : 4 Mobile Compuetr, Tablet, Payment, RFID Reader

7l A AMYE 2HHY
Years

oIz R&D MEl 2 & ol 7|2 JHetat MAIE 7| 300AF MH,

Class R&D Power M 3CH Cixteld 4
Countries HIZ 1207020 HIZ 22
Customers 3,300019) RHAte| L= 3 Cfg

10,0007l O] 2| ©F &F ALE

Applications




v
BLUEBIRD

BLUEBIRD Line Up

Y
=
-
{9
5=
£
n
-
c
O
-
L]

|IEH3 AZE

Mgy

ot £

[ 5
® T

RFID Readers

2d80 mE 2kl o

toll




BLUEBIRD Line Up . BLUEBIRD

Enterprise Tablets

- MATFC| CrFot 2t

« TankSmith™M 7| =X 82 = L34
« 7150 St E[HtE HMAME

« HE| 0S X| & (Windows, Android)
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EF551 / EF551R

=q E
T2 £

> = =1 x|—|o| 7|=J'|_|. 7I-E=|'ﬂ- klh

2
J

. Quolcomm 2.7 GHz Octa Core Processor ~Ng

p 2D OPEXQI HELIT

« Wi-Fi 6E & 5G X| &

« 2x2 MU-MIMO (E}& AFEAL-CHS Y8 CHs &5)
« CBRSLTE HESA X|&l

° } 7:|J_OI‘J_ — En'l °|' L_.le'ol
e EF551:159.9 x 79 x 16.65 mm (284.5 g) / drop 1.5m
* EF551R: 164.91 x 85.79 x 23.06 mm (332 g) / drop 2.4 m

\g 4,/ - BFY HiE2| : 4,350 mAh (14A]7H)
82 EFY : 6,160 mAh (19.8 A|Zh

- b HAO| AKY BY (X2 Y 715)
A% 7|5 XY HE2] I Ao = THZY| Dk ON K|




“EF551/ EF551R 7| 7| At

System
2.7GHz Octa Core Processor (QC6490)
4GB RAM / 64GB Flash (UFS) \

Connectivity

0|2 5G (n79 SA), LTE, WCDMA, GSM/EDGE

802.11 a/b/g/n/ac/d/h/i/r/k/v/w/mc/ax; WiFi™ 6E
Certified 2x2 MU-MIMO

Autonomous, Concurrent GPS; GLONASS, Galileo,
BeiDou; QZSS, and SBAS and A-GPS Bluetooth

v5.2 BLE Class 2

Display

5.45" FHD+ (2160x1080)
Corning® Gorilla® Glass 5
Capacitive Multi-touch

Ruggedness (EF551R)

Multiple 5 ft./1.5m drop to tile over concrete
IP68 and IP65 per applicable IEC sealing

SIM/SAM
1 Nano SIM /1 E-SIM

(O
Android 12;
Upgradeable up to Android 16

Dimension
159.9 x 79 x 16.65mm
284.5g

Data capture
1D/2D imager
Camera: front: 5SMP fixed f/2.0 aperture, rear: 13MP autofocus

Battery
User-replaceable, Long-lasting Power
3.85V, 4350 mAh (6160 mAh), BOS™ PowerManager / HotSwap

Accessory

1/4 slot charging or ethernet cradle,
4~6slot battery charger,

Handstrap, Trigger Handle, Soft Holder,
Stylus, Stylus Holder, Protective Film UHF
RFID Reader Sled (w/ RFR90x)
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» =4 cpu & 2FMH|

N » Qualcomm 2.4 GHz Octa Core Processor &
2 | ([ . Android 132 XHEH EtOiZ A BEAL

- 60" O E|2Z=2(0] §E& (FHD)

=

p W=D oPgxol HEQA

« Wi-Fi 6E & 5G X| &

« 2x2 MU-MIMO (E}& AFEAL-CHS Y8 CHs &5)
« CBRSLTE HESA X| &

e » ZASt =&k C|X}Ql
« 165 x76.9 x 12.5 mm (235 g) / drop 1.5m
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7S20 7| 7| A

System
2.4GHz Octa Core Processor (QC4490)
6GB RAM / 64GB Flash (UFS)

Connectivity

0|2 5G (n79 SA), LTE, WCDMA, GSM/EDGE

802.11 a/b/g/n/ac/d/h/i/r/k/v/w/mc/ax; WiFi™ 6E
Certified 2x2 MU-MIMO

Autonomous, Concurrent GPS; GLONASS, Galileo,
BeiDou; QZSS, and SBAS and A-GPS Bluetooth

v5.2 BLE Class 2

Display

6.0" FHD+ (2160x1080)
Corning® Gorilla® Glass 5
Capacitive Multi-touch

Ruggedness
Multiple 5 ft./1.5m drop to tile over concrete
IP68 and IP65 per applicable IEC sealing

SIM/SAM
1 Nano SIM /1 E-SIM

0S
Android 13;
Upgradeable up to Android 17

Dimension
165x 76.9 x 12.5mm
235¢g

Data capture
1D/2D imager
Camera: front: 8MP fixed f/2.0 aperture, rear: 16MP autofocus

Battery
User-replaceable, Long-lasting Power
3.85V, 4,000 mAh (6,000 mAh), BOS™ PowerManager / HotSwap

Accessory

1/4 slot charging or ethernet cradle,

4~6 slot battery charger,

Handstrap, Trigger Handle, Soft Holder,
Stylus, Stylus Holder, Protective Film UHF
RFID Reader Sled (w/ RFR90x)
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7S50 7| 7| AFQF

System
2.7GHz Octa Core Processor (QC6490)
6GB RAM / 64GB Flash (UFS)

Connectivity

0|2 5G (n79 SA), LTE, WCDMA, GSM/EDGE

802.11 a/b/g/n/ac/d/h/i/r/k/v/w/mc/ax; WiFi™ 6E
Certified 2x2 MU-MIMO

Autonomous, Concurrent GPS; GLONASS, Galileo,
BeiDou; QZSS, and SBAS and A-GPS Bluetooth

v5.2 BLE Class 2

Display

6.0" FHD+ (2160x1080)
Corning® Gorilla® Glass 5
Capacitive Multi-touch

Ruggedness
Multiple 5 ft./1.5m drop to tile over concrete
IP68 and IP65 per applicable IEC sealing

SIM/SAM
1 Nano SIM /1 E-SIM

0S
Android 12;
Upgradeable up to Android 16

Dimension
166.8 x 78.3 x 16.71mm
2909

Data capture
1D/2D imager
Camera: front: 8MP autofocus, rear: 16MP autofocus

Battery
User-replaceable, Long-lasting Power
3.85V, 5,000 mAh (7,000 mAh), BOS™ PowerManager / HotSwap

Accessory

1/4 slot charging or ethernet cradle,

4~6 slot battery charger,

Handstrap, Trigger Handle, Soft Holder,
Stylus, Stylus Holder, Protective Film UHF
RFID Reader Sled (w/ RFR99x)
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TS70 7| 7| A

System
2.7GHz Octa Core Processor (QC6490)
6GB RAM / 64GB Flash (UFS)

Connectivity

0|2 5G (n79 SA), LTE, WCDMA, GSM/EDGE

802.11 a/b/g/n/ac/d/h/i/r/k/v/w/mc/ax; WiFi™ 6E
Certified 2x2 MU-MIMO

Autonomous, Concurrent GPS; GLONASS, Galileo,
BeiDou; QZSS, and SBAS and A-GPS Bluetooth

v5.2 BLE Class 2

Display

6.0" FHD+ (2160x1080)
Corning® Gorilla® Glass 5
Capacitive Multi-touch

Ruggedness
Multiple 10 ft./3.05m drop to tile over concrete
IP68 and IP65 per applicable IEC sealing

SIM/SAM
1 Nano SIM /1 E-SIM

0S
Android 12;
Upgradeable up to Android 16

Dimension
174 x 86.3 x 26mm
3409

Data capture
1D/2D imager
Camera: front: 8MP autofocus, rear: 16MP autofocus

Battery
User-replaceable, Long-lasting Power
3.85V, 5,000 mAh (7,000 mAh), BOS™ PowerManager / HotSwap

Accessory

1/4 slot charging or ethernet cradle,

4~6 slot battery charger,

Handstrap, Trigger Handle, Soft Holder,
Stylus, Stylus Holder, Protective Film UHF
RFID Reader Sled (w/ RFR90x)
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EF551/ EF551R

S50

S70

QC4490 Octa Core, 2.4GHz

QC6490 Octa Core, 2.7GHz

QC6490 Octa Core, 2.7GHz

64 GB Flash 6GB RAM / 64 GB Flash 6GB RAM / 64 GB Flash 6GB RAM / 64 GB Flash
oS Android 12 Android 13 Android 12 Android 12
(Upgradeable to A16) (Upgradeable to A17) (Upgradeable to A16) (Upgradeable to A16)

Power 4,350 mAh / 6,160 mAh 4,000 mAh / 6,000 mAh 5,000 mAh / 7,000 mAh 5,000 mAh / 7,000 mAh
Display 5.5inch 6inch 6 inch 6inch
Dimension 16123'19;:37;7)(91)(6:26;@2”;”1 165x76.9 x 12.5mm 166.8 x 78.3 x 16.71 mm 174 x 86.3 x 26 mm
Type Standard / Rugged Type Standard Standard Rugged Type
Weight 284.5g / 3329 235g 2909 3409
Drop 1.5m/ 2.4m 1.5m 1.5m 3.05m

Camera

Release

Hot-Swap

13MP (Rear) / 5MP (Front)

16MP (Rear) / 8MP (Front)

16MP (Rear) / 8MP (Front)

16MP (Rear) / 8MP (Front)

2023 48 AR

20244 2Q EA|

20244 2Q EA|

20244 2Q EA|

@)

@)

@)
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,540 x 160 x 11 mm (490 g) / drop 1.55m
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b |
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» 8,000 mAh (User replaceable)

» Multi-Touch X| ¥
24 l-lj ZQ %AI » Stylus pen, Glove Touch, Wet Touch




T30 7| 7| AMQE

System (0
2.4GHz Octa Core Processor Android 14;
6GB RAM / 64GB Flash (UFS) Upgradeable up to Android 17
Connectivity Dimension
0] 256G (n79 SA), LTE, WCDMA, GSM/EDGE 2540 x 160 x 11mm
802.11 a/b/g/n/ac/d/h/i/r/k/v/w/mc/ax; WiFi™ 490g
6E Certified 2x2 MU-MIMO
Autonomous, Concurrent GPS; GLONASS, Galileo,
BeiDou; QZSS, and SBAS and A-GPS Bluetooth Data capture

v5.2 BLE Class 2 1D/2D imager

Camera: front: 8MP fixed f/2.0 aperture, rear: 16MP autofocus

Display . .,
10.1" FHD+ (2160x1080) Battery
Corning® Gorilla® Glass 5 User-replaceable, Long-lasting Power
Capacitive Multi-touch 3.85V, 8,000 mAh, BOS™ PowerManager / HotSwap
Ruggedness Accessory
Multiple 5.1 ft./1.55m drop to tile over concrete 1slot charge / ethernet cradle,
IP68 and IP65 per applicable IEC sealing 4 slot charger cradle ; Workstation Cradle
Stylus, Screen protectors, Vehicle Charger,
Vehicle mount
SIM/SAM

1 Nano SIM /1 E-SIM
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[Related Products]
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E-Commerce Solutions

|1 QU E-Commerce A Ol AIE A3t F2 Ha| SEoF Iz Y T2 A A0 A Ed) [Related Products]
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Mobile Computer & Enterprise Tablets
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Healthcare Solutions
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HUCOM 5G (Y2020~)
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AFPLD 1811-9398
(G 24 /X 2 W)

AGOIf L immmmmmmm

©G 28GHz Live Broadcasting KLPX

5G BUS Public WIFI

5G Dron & UAM 5G Smart Vessel Port 5G Remote Control

EGLOALA Alastair Glover | BEWSDC [Rabin Kianifar] | 221 09-FGB 101 0985 Uen | AF | 2022-10-06 | Ericsson Private 5G Commercial Presentation | Ericsson Internal | Commercial in Confidence
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HUCOM 5G Module

HLUCOM
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52mm

HM975 (SDX75)
5G /LTE + WIFI7
One Chip solution

HM962 (SDX62) HM965 (SDX65)
mmW SA / NRDC + Subé6 / LTE mmW SA / NRDC + Subé6 / LTE

s
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HM750 (MTK T750/MT6890)

HM935 (SDX35) 5G Sub6 / LTE + WIFI6
EGLOALA Alastair Glover | BEWSD 5G RedCap i q One Chip solution
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HUCOM 5G Modem & Router
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HU962 (SDX62) HE962 (SDX62)
5G USB Dongle 5G WIFI 6 Router

A

HO950 (SDX55)
5G mmW/Sub6 NSA Modem

AW
HUCOM H “ffﬁr‘f '

w / |

N/

HR965 (SDX65) HR975 (SDX75) HE750 (MTK T750)
5G mmW SA & NRDC ho8s Uen | AF 5G mmW WIFI 7 Router nternal | Com 5G WIFI 6 Router



Transparent Antenna

.,‘e', e e N, = 221 - ! e )
s Vehicles - TransparénfFilm Antenna forehicles 2 y 2 o In-BmIdmg - Transparent Film Antenna foriRepeate

~Application : Vehicles (Bus, J¥&in, Car efc) '.:., A Application : In-Building
+requency Band _°¢ : y L Improving interior view w'e providing multi-band network
LTE / Subb 5G LMWF / WiFi6 el 1
e Frequency Band ]
LTE / Subb 5G / WiFi / WiM6

Transparent Antenna
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HUCOM 5G On Device Al (Edge Device)

HUCOM 5G Tech + Hailo Al Tech Combination
Easy Installation, One Click update Al Modeling, Powerful Remote monitoring Server A&

Cost efficiency
CHLsH A K} 2HZA0f & BHSH AT Modeling M| 2

HUCOM WIRELESS
On Device Al

EX FAXE
(RE|HOIH BS S

ojEH (2ol & 99)
W5 0|4t & F3IAt LA A8 27 x| wext ¥ iEH 47

BEWSDC [Rabin Kianifar] | 221 09-FGB 101 0985 Uen || AF | 2022-10- Ericsson Private 5G Commercial Presentation | Ericsson Interpal | Gommercialin Confidence
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Hexagon

Hexagon= A, AZEQOl Bl At5 £F8M F0p2| =28 ME7|GOZ M O LA Mg, M=, TA
ol=gl, 8 MH|A, Ad oY 8 N2|SEE0Ie| 2=d, ditd 3 8= /145r= Ol E2[AH 0|8 S
S o= Digital Factory =02 MAA 2[5 7| & L|Ct

Hexagon

K| FAL - AQHl AES 2 (Nasdaqg Stockholm A ZFAF (HEXAB)
0= (2023) : 8.8 =&

=22 HERA : 6070= X[At2] 23,0000{F &% &

R&D FX} : O =MO[ 10 ~ 12%

R&D Q13 50000 Y

Hexagon'’s Divisions
* Hexagon2| Zf 870 AF &= HIZL|L, 7tX(ALS, Eu ol i S 7fH5H7] 2let

| =t . -~ 4 S 3 q-b‘ y > } 3 i >
1 ALI / Safety & Geospatial \\Geosystems' Positioning A Manufacturing ,l Mining Agriculture
| Y—— Infrastructure ) Pypup—— Intelligence \Intelligence,l

\-----

‘ HEXAGON
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[=50|1 &= HEE dEAS U=0 7t= [

cgaue | 0T 4 A 4y - N

Smart Smart Smart Smart Smart Smart Buildings & Smart
Manufacturing Industrial Mines Farms Autonomous Infrastructure Cities & Nations
Facilities Mobility
[ | ] [ | 1
IO Hl
~EHges A4 P8 SEEEEIE 52 oty 5 .
X2 71s 3t H2 A FY Nk e - HHE At FY oFH | ==t
FX| A= Ly 3 obMBlT HE RO 2 e =9 S TENAHS did gy RHOI kA x| 10| Ato| I
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- 29 Al ==y Al 2=y = o
erefst 22| S It =29 ulg =2 N =24 g, A2 oAt E4 R %7153 2R 4T
Ty Ay S =5

4 o MMEEM i g3t 2EM s AZEY O 2N
Reality Capture | Positioning : Autonomous Technologies ; Design and Simulation | Location Intelligence

g8 Artificial intelligence Edge computing Mobility Advanced visualisation | Enterprise integration

68 | hexagonmi.com (‘ ‘ HEXAGON



Hexagon ALI (Asset Lifecycle Intelligence)

HEEE MA, A2, &Y, SX| 242 OTE Q0| O|27|77}X| AH| X}At| Mol F=7| S0t
4 M Sh= O|O|E{ £ Smart Digital Reality™ StA0 A E8tstn 2%t 4+~ Y= E2MHS
MSELICH O|F Soll Z2ME Sl AH|X}ite] 2242 EESHH, H|O|E & &850 71X

QUi QIAO|ES EEBHLIC

AN -
Execute Operate Maintain

Hexagon’s
sustainable
value
creation

Digital Backbone Enterprise Asset Management

Y g HEXAGON

69 | Corporate Presentation
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Leica Geosystems Reality Capture Solution

{. 4 HEXAGON a&‘ﬂ

Geosystems

CRE LR [E MMS(2HH 0 A2
HEXAGON

RTC360, BLK360 Pegasus TRK
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Production
Make

Enterprise
integration

Edge
computing

Optimise
Advanced
visualisation
Design & Engineering
Design ..
Mobility
Metrology &
Inspection

Inspect

ne:us B:Y * HEXAGON




2
/N\ ProPlanAl

v Automatic CNC Programming Powered by Nexus Al.

v" Programming
Innovative, first-to-market capabilities® Consisten cy

Al driven process planning for CAM Productivity gains
(computer-aided manufacturing) up to 75% v" Process Safety.

v" Institutional

. . N :
Machine learning effortlessly W, Up to 99% faster P PI AI M I
captures institutional knowledge f digitization ro a n a n u a Knowledge Capture.

N . _‘—-f‘ F RS W TN N W -J . .
L . s . . . v" Time Savings — Up to
Optimizes time, material, Leading to cost savings and o
| and usage of capital equipment improved sustainability e . /5%
. & - - ‘ e ' " *
I * ® . - 4 >

g, * ng/l L S A N .
\Or Cost-savirg— ‘Speed @ Productivity

)t i

ProPlanAl
N
A~ Operator

.
Manual B
& Production Manager

E@D Operations Manager

Setup mFeatures ®Processes  Optimization ’ ) HEXAGON




What is Nexus?

N EXU S Manufacturers

= 74t D/X Platform2 2 X =
SHZALY C}Fst AL2E 7|, 4| 0| E| ZHo]
A= X| gL Ct.

Partners

People Technology Data

Integrators Hexagon

To accelerate innovation and bring
ideas to life faster than ever before.




Hexagon x Digital Reality

Industrial Metaverse Connected Platforms

HxDR

DIGITAL REALITY

Factory & City
_ e = Direct Upload Visualization
to Cloud

-~ | Reality Capture Digital T =
Hexagon x Digital Reality

Industrial Metaverse Connectad Platforms H}{DH
Foctory & City
7 Beality Capture Digital Twin Digital Twins

o | nesus @ qb
Cophuie Machine & Praduct
EDEG;EI::\: D’igifﬂl Twinz blq:llau H..:bu Iy D-uml:-‘_-lulr:r:hlm
Virtual Data
1ality Design & Simulation
Metaverse
Acceieipoed  Genesohye &) Physics Dipen Cloud
Computing

Industrial  {HH) @
Metaverse
Accelerated Generative Al Physics RTX Open Cloud

Computing
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Airpelago provides end-to-end inspection services for power lines for TSO
(Transmission System Operation) and DSO (Distribution System Operation)
using drones.
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The Airpelago business consists of drones (IoT hardware), [oT applications
(drone inspection software), customer systems, and 5G communication.
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Businesses like Airpelago are possible because 5G, IoT, and Al are
providing actionable intelligence to the world.

loT |

O @ RN

2 o

CLOUD

NETWORKS E
(PUBLIC AND PRIVATE) 2

| - |
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NEF (Network Exposure Function) supports IoT and various application

development by enabling secure, customized access to 5G network functions.

| @

Exposure service

[AP] suite to customize the connectivity
service between [oT devices ond
applicotions)

i (f Network slice

IoT devices IoT application
(Basic/constrained Mossive IoT

I
(Application Function entitled to
devices andj/or advanced @ [+] (.F'\? &I : (o) :
BroodBand 1oT devices) i

interoct with o specific set of loT

I I

H devices)
Manitor Establish Enforce the Select the Define the Conitral the Change the
events secure Edge right slice Cuality of doto tronsfer  chargeable
ommunication  Computing Service policy party
chaninel

NEF (Network Exposure Function)

A key component of 5G networks that plays a crucial role in exposing network functions to external applications through APIs, as standardized by 3GPP

NEF allows applications such as IoT applications to access and interact with network services, enabling them to customize and optimize connections
according to specific requirements
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Ericsson's CCES provides standardized APIs that expose core 4G and 5G
network functions using 3GPP NEF and SCEF standards.

Use cases

Service Exposure Layer

(create and compose service logic)

Network API Layer Network core
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Ericsson's CCES and NEF demonstrate how to support low-latency
remote control of drones in 5G networks.

Network view Request for remote driving

EKPDSUFE server
in the Ericsson
dual-mode 5G Core

Connected drone
(BEBIoT device)

T

NEF

API 3 for switching to
low latency slice in
case of request for
remote flight control
and/or for

AR/VR services.

Identity Manager

Broadband IoT slice

R

URLLC slice Video+

- (from drone’s camera with low latency)

Data+
(remote control of the flight with low latency)

’.

“With NEF,
applications can
request high-
performance
network slices for
real-time control and
AR/VR streaming”

ainsodx3 14y

Enterprise
(Drone company)

Remote control of the flight drone

Real-time video with AR/VR experience
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Effective IoT operations require seamless integration with core business
systems beyond simple network connectivity.

Task Start Task Processing AD =R

Pad Login ., Task Assignment o Logout
(Portal) (ERP) (Portal)
4 ' '
User Authentication Device Tagging Log Data Storage
(HR) (CCES) (ERP, HR)
Network ' '
Co:nvev;:on ] Processing Data End Network
(CCES) Upload (WMS) Connection (CCES)

Enterprise Portal
Enterprise HR

Enterprise ERP
IoT Devices Enterprise WMS
Application

EGLOALA Alastair Glover | BEWSDC [Rabin Kianifar] | 221 09-FGB 101 0985 Uen | AF | 2022-10-06 | Ericsson Private 5G Commercial Presentation | Ericsson Internal | Commercial in Confidence



AF (Ap
networ
stream

nlication Function) acts as an interface between communication
s and enterprise systems, enabling business automation to

ine operations and improve efficiency.
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MEF: Metwork Exposure Function
DMC MEF SCEF: Service Capability Exposure Function
(3677 50EF) DMC: Dual Mode Core

MEF EPC MEF 5GC EES: Edge Exposure Server
SEE: Service Exposure Emabler

CRM

0

Mon-Core

Network
Functions

I

5G Core
A5 Core
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IPaasS integrates with CCES to automate connections between
communication network functions and enterprise systems, simplifying
interactions and improving operational efficiency.

Enterprises Enterprises System, Platform, APP, Data

 ERP_| CRM | MES | HR
* API conversion for

{ API network
2 IDEATEC iPaaS Platform (API Workstation) communication

API auto- AP API Real-time data Batch data * API orchestration for
generation orchestration mashup integration processing business processing

» Support for business

il AN automation
Service Provider#1 Service Provider#2

API Provider AF
A

Telco Telco
operator #1 , , operator #2

CCES
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IDEATECPaaS is a no-code platform for business API development and
integration, supporting seamless connections across enterprise systems.

The Need for iPaaS
Platforms

Adoption of Cloud-Based
Technologies

Importance of Data
Integration and Management

Increasing Complexity of IT
Environments

Growing Demand for Real-
Time Data

Continuous Evolution

Enhanced Focus on
Security

Increase in APl Usage

-

(tn) ]
Ll @ g 4 O E&
loT Cloud-Base Devices SaaS Generative B2B
Apps and Data APP Al Partners
@ @

System, Date, EAI, ESB, EDI, etc

J
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IDEATEC provides no-code-based API auto-generation, API workflow
configuration, and API management functions to support seamless
integration and efficient operational processes.

\

Integration
Area
Business B2B
Process (EDI)
Management _~
(BPM)/
Integration (Integration/Consolidation)
IDEATEC
iPaaS API
Internal Al .
Integration Integration .
and (APIM) IDEATEC iPaaS Platform
Consolidation \//
(EAVESB) :
Data No-Code API Generation Integration Flow
Integration Dev. Toolkit Engine
(ETL) Control
Area
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IPaaS acts as a bridge enabling seamless interoperability between
applications and communication systems without the need for protocol-
related knowledge.

Enterprises System Layer

Remote , , .
Automotive Drones AR/VR e i
working Tracking Streaming

Enterprise needs in different market segments

. : Aggregators e.g. Vonage
Application Providers IDEATEC iPaas HCP Market Place

Service Exposure Enabler + Service APIs ATEC iPaaS : No-Code Automatic APl Generation
NEF for EPC (SCEF)

4G Core Network

QoS / Monitoring Events / NIDD / Etc. QoS / Monitoring Events / PED / Analytics / URSP / Etc. Call Status | SIMSwap |
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= IDEATEC
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