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B?Q Release 16 Technologies
« URLLC enhancements
— Traffic Scheduling enhancements
» Priority of priorities
— IP routable compression
— Reliability enhancements through downlink sub-slot monitoring
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2023 Release 16 Technologies

e URLLC enhancements

Haier pays special attention to the important role of 5G in the transformation and

upgrade of smart manufacturing. Based on the COSMOPIlat industrial Internet platform,
that is combined with the characteristics of high bandwidth, low latency, dedicated
secure network, and flexible O&M provided by 5G deterministic networking, the
interconnected factories effectively improve production management
costs, and improve quality. This enables the realization of
mass customization and continuous satisfaction of users’
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TSN Enablement
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EBTA TSN Enablement

After the reconstruction into automation, one worker can remotely monitor multiple RTG cranes at the same time. This
greatly improves the working environment for employees, reduces the labor cost of port enterprises, and resolves
recruitment difficulties. ZPMC once tried to use Wi-Fi and 4G to build port communications infrastructure. However, these

solutions could not meet the requirements of large bandwidth, low latency, wide coverage, and mobility. 5G makes all this
possible.

-Shan Lei, General Manager of the technical R&D center of ZPMC
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* IP routing challenges
— SGMP Snooping
— Discovery protocols

— DLR
* Layer 2 protocols

Continued Challenges
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* |IP routing solutions
— Ethernet PDU’s

— GRE
— VXLAN

Continued Challenges
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ODYV A Continued Challenges
16 bits 16 bits 16 bits 16 bits
Source | Dest Port| UDP UDP
Port | (4789) | Length |Checksum
i VXLAN Encapsulation i Original Packet 1
s Caane e EEE LS I I
Quter MAC Quter IP Quter UDP VXLAN
Header Header Header Header
VXLAN Flags Reserved | VNI | Reserved
8 bits 24 bits 24 bits 8 bits
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« Higher frequency, shorter lengths
— Beamforming can increase this

* Much larger Bandwidth
— 40x Compared to 4G

mmWave Enhancements

5G NR

Sub-6 GHz 24 GHz 100 GHz

4G 5G NR mmWave
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o "Within mmWave range

Short or long packet processing
necessary

Possible control loop thru 5G

mmWave Enhancements
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« Power efficient 5G
» Better determinism, lower cost products
* Reduced cost, battery powered sensors

Reduced Capacity (RedCap)

Release-17: Motivation for NR Reduced Capability
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NR Reduced Capability
(RedCap)
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8‘?3 URLLC Enhancements

« Enable Timing principles on the Transport network
« Timing Synchronization status and reporting
« Service time based on Subscription
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collection
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URLLC Enhancements
Timing Synchronization status and reporting

Without synchronization
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URLLC Enhancements

Service time based on Subscription

Volume
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Time
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2023
ODYA
 Ambient loT
« Batteryless Connectivity
* Overall Goal: Integrated sensing and communication
Technical Track 2023 Industry Conference & 22nd Annual Meeting www.odva.org
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« Biggest Energy consumer is crystal Oscillator

« Use the signal!

Downlink
/(sub-GHz)

Uplink
(above 1 GHz)/

Power Power
Harvesting

Frequency-
Estimation

Downlink Decoder

(e.g. OOK)

Caljbration

\S

Downlink Decoder
(e.g. OOK)
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Topologies

—  Ambient loT data/signaling —>  Ambient loT data/signaling
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RFID only fits short range single-point
operation, still needs human resource

Failure of RFID

RFID does not support large area continuous
coverage, infeasible to meet industry demand
of whole-process automation

Source: Global RFID Sensor Market, Global Industry Analysis, Size, Share, Growth, Trends and Forecast, 2021-2031
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Ambient loT for Intralogistics in Automobile Manufacturing

Dock

e Fast Reading for
non-stop forklift
- 100 tags/s
e In/out detection
of forklift
- Tag moving
direction

Floor, Sorting area, Production line
e Block detection of containers

- Positioning to detect the block in which a dedicated tag is
placed, with accuracy of 1~3 meters

e Seamless coverage
- Simple deployment and network planning
e Real-time inventory

Thousands of tags read in a few minutes

Out of

warehouse

. R .
Sorting prodl_lctlon
area line

- N o o o o e e e e e o e e
F: Fork lift ~ R: Route train

\
|
|
|
e
|
|
|
|
7/

Empty bin recycling area

Typical plant covers a total area of around
400,000 ~ 600, 000 square meters

{—- - Commercial deployment of RFID in dock area of factory 1/-+
|

1 RFID has been commercially deployed in the dock area : |
I — Short communication range is not a problem as all tags go through gates I
| |
: Equipment Maintenance Tag Total :
| |
1 RFID in dock area X X 4.6X 7.6X |
1 30 Readers @ 20 gates; 800,000 tags !
N o o oo e e o omm omm mm e mn Em Em e En o Em e En e Em e Em e Em e Em e Em e Em -
P Extension to all areas of factory 2F=~

Ambient loT 20~30m

RFI[]"’lOm

To cover a total area of 1300*18m*18m, the cost of
RFID and Ambient loT are as follows

1

|

|

|

|

1 Equipment Maintenance Tag Total

|

| RFID 223X 7.6X 46X | 235.2X

I Coverage: 8m*8m

I 6581 Readers and 800,000 tags

: SRR 44X 7.6X a6x | s6.2x
Coverage: 18m*18m

'\ Positioning:1~3m@90% 1300 Readers and 800,000 tags

e RFID is only suitable to be deployed in dock area, a small part of factory
e Seamless coverage and positioning are key requirements for mature solution
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 More data, less distance
« Deterministic gap
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Sub URLLC

 Embedded machine learning
* RF & non-RF
« Joint communication & Control Design

R1. Sample Complexity
R2. Reliable Prediction
R3. Perception-Aware P

& i

Visuo-Heptc VR V2V Aol

<1ms.

arXiv:2001.09683v1

Fig. 1. Anatomy of eXtreme URLLC (xURLLC): (i) machine learn-
ing (ML) based prediction, (i) non-RF modality utilization, and (iii)
icati trol co-design (CoCoCo).

#Free6Gtraining
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