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B8 #)E5ITU-R M.2083 “Framework and
overall objectives of the future development
of IMT for 2020 and beyond”
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TSN : Time-Sensitive Networking, CA : Carrier Aggregation, lloT : Industrial Internet of Things,
eMBB : enhanced Mobile Broadband, mMTC : Massive Machine-Type Communications,
URLLC : Ultra-Reliable, Low-Latency Communications
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Further improved MIMO Enhanced 1AB with full-duplex DEs
for e_.g.. better mobility and spatial multiplesang enhancements
™
g " L W i
eMBB in LA
L Enhanced coverage for Supporting even higher Multicast for
3GPP Rel-17 sub-7 GHz & mmWave bands. up to 71 GHz content delivery

Further power saving for idle, Further enhanced mobility Others such as, =4 Rx

connected and small data for mixed topologies and mula-S1M

Enhanced foundation Expanded deployments New services
| atency, reliability, positioning,

Coverage, capacity, latency, New spectrum, topologies,
I use cases like XR

power saving, mobility integrated backhaul, ...

HEE : Qualcomm (https://www.qualcomm.com/news/onq/2019/12/13/3gpp-charts-next-chapter-5g-standards)
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Release 17

Enhancing capability and performance for a wide range of use cases

Centimeter level accuracy Lower positioning latency
Meeting accuracy of down to 0.3m Reducing latency to as low as 10 ms

Release 16

Meeting initial accuracy requirements of ~3-10 meters
r- 0

Rouﬁdtrip Angel of arrival / | Time difference of New evaluation scenarios Higher CapaCity
time (RTT) departure (AcA/AoD) arrival (TDOA) Supporting lloT channel models Scaling to millions of simultaneous devices

Position along
circumference

— 0
Single-cell basedonULA0A E £ | I —
positioning | —

Radius based on RTT

HEE : Qualcomm (https://www.qualcomm.com/news/onq/2019/12/13/3gpp-charts-next-chapter-5g-standards)
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V2V (Vehicle to Vehicle : EEE5[]) V2N (Vehicle to Network : BEBxxw DT —2H)
V2P (Vehicle to Pedestrian : BE25~{TE ) V2N2V (Vehicle-to-network-to-vehicle)
V2I (Vehicle to Infrastructure : F8EERS) V2N2I (Vehicle-to-network-to-infrastructure)

_ _ —— I2N2V ( Infrastructure-to-network-to-Vehicle)
C-V2X (Cellular Vehicle to everything : EE&EE_J EDIBEDFRIR)
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Cycle Time for Robotic Motion Control

©

End-to-end latency: 1 ms
Cycle time: 2 ms

Jitter: 1 pus

Density: 100,000 UEs per km?
Service area: 100 x 100 x 30 m

Actuate Control

<€ >

1 ms end-to-end latency (unidirectional)
2 ms cycle-time

<€ > <€ >
Robotic Device <€ > Cloud & Application
Processing Air Interface Processing
250 ps 500 ps 250 ps
(unidirectional)

Source: Qualcomm, Ultra-Reliable Low-Latency 5G for Industrial Automation
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Ethernet Ethernet

Ethernet

QoS mgmt.

e

Ethernet

Adr link Backhaul

Control plane
Precise time R
"""""" User plane ] =

TSN master clock

s

5G system >

HiE#8 : Qualcomm  (https://www.qualcomm.com/media/documents/files/read-the-white-paper-by-heavy-reading.pdf)

Traffic shaping Resource management

Probability

Time Guaranteed delivery ina Reliability
synchronization guaranteed time window

% TSN: Time-Sensitive Networking

e
<]
X]

HB8 : Ericsson, 5G-TSN
INTEGRATION FOR INDUSTRIAL AUTOMATION
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AGV: Automatic (Automated) guided Vehicle
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MT8000A MD8475B MT8821C MT8870A MT8852B MT8862A MS2690A/MS2830A
5G RF/Protocol e.geCall/HO/T-put RF/OTA w/signalling Production BT incl. audio WLAN w/ signalling  RF/HW w/o signalling

Intelligent Transport System
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RF/HW w/o signalling V2X Message evaluation sofrware
TPMS

Power vs Time

e
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Vector Star e.g. Radar
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C-V2X RF Testing
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Testing Cutting-Edge V2N/V2Cloud Applications

MT8000A is integrated with HIL Simulator from dSPACE, enabling

realistic testing of 5G based V2Cloud Applications
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Edge Computing Core Network + 4G RAN
m TCP/UDP/P
O Device under test
4 T T e
A LD - B £
Control of BS signal power, (e)SIM
data throughput, ...
S
Sl_;,;glcj:liégekt Vehicle
 / Anritsu Radio Communication Test Station bus
ASM w Restbus simulation (Ego positions, speed, ...
et = | <« >
5 .‘ - : - RAN: Radio Access Network
4 . BS: Base Station
Real-time simulator (e)SIM: {embedded) Subscriber Identity Module
ASM: dSPACE Automotive Simulation Models
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