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NR Sidelink Evolution 
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Motivation for using sidelink in industrial communications (1/2) 

▪ To date – focus on study and definition of sidelink/D2D communication(QoS) for

V2X (3ms latency and 99.99% Reliability)

▪ No work to date on use of sidelink and additional QoS requirements and how to

meet them for deterministic communication beyond V2X

▪ Industry 4.0 deployment mainly focuses on using licensed spectrum using FR1

▪ Limited spectrum availability in FR1 to serve multiple use case underscores importance

of spectral efficiency

▪ Utilizing gNB based communication implies potential extra hops in various

scenarios

▪ For example, PLC connected to UE controlling various Sensors/Actuators (S/As)

▪ Using sidelink can eliminate this extra hop and resulting spectral inefficiency.
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Figure: Showing the extra hop via gNB compared to Sidelink



▪ Using Sidelink rotating part of the robot can be connected to controller as

shown in the right figure

▪ Inter-S/A data transfer could be sidelink-based for latency reduction

▪ Sidelink is complementary to the NR-Uu deployment in the factory

▪ For in-coverage cases, sidelink offers a resource efficient deployment and latency

reduction within a smaller service area and for limited number of UEs

▪ For out-of-coverage cases, sidelink as a relay offers coverage enhancement
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Motivation for using sidelink in industrial communications (2/2) 



IIoT Use Cases (1/2)

Use Case 1:
• Closed loop motion control

– High reliability low-latency communication: 0.5ms, 1ms,

2ms@99.9999%

– Time sensitive communication (TSN)

• Motion controller in a production line

– Motion controller connected to gNB

– Motion controller connected to a UE

• Field device (sensor/actuator) connected to PLC (controller)

– Deployment 1: Each field device(S/A) in an industrial network may

require wireless connectivity to a controller as illustrated in the

right figure (e.g., UE-2)

– Deployment 2: Field devices (S/A) connected to a wireless

gateway using wired interface and gateway UE wirelessly

connected to a controller as illustrated in the right figure (e.g.,

UE-1)
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Table: Requirements of motion control use case requiring 99.999 to 
99.999 99 for a service area of 50 m x 10 m x 10 m

Message 

size

[byte]

Transfer 

interval [ms]

No. of UEs Survival time 

[ms]

50 0.5 ≤ 20 0.5

40 1 ≤ 50 1

20 2 ≤ 100 2
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IIoT Use Cases (2/2)

Use Case 2:
• Cooperative carrying robots/AGVs supporting Sidelink device-to-

device communication

– Exchange of control commands and control feedback done using

periodic deterministic communication and TSN

– High reliability low-latency communication:99.9999%@2.5ms

– Time sensitive communication (TSN) @1µs clock synchronicity

Use Case 3: 
• Controller to controller wireless communication as a cable

replacement; supervisory PLC using Sidelink device-to-device

communication

– High reliability low-latency, high data rate communication:

100Mbps@99.9999% and less than 1ms latency

– Time sensitive communication (TSN) @1µs clock synchronicity

– Stationary UEs
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Figure: Mobile robots / AGVs carrying a large work piece cooperatively from 3GPP TS 22.104

Message size
[byte]

Transfer 
interval

[ms]

Latency
[ms]

No. of UEs Survival time [ms]

250;
500

with localisation
information

> 5 ms
> 2.5 ms
> 1.7 ms

< 0.5 x 
transfer 
interval

2 to 8 0 transfer interval
2 x transfer interval

Table: Requirements of cooperative carrying robot use case requiring 99.9999 to 99.999 999 
availability for a service area of 10 m x 10 m x 5 m from 3GPP TS 22.104

Traffic type Message 
size

[Mbit/s]

Transfer 
interval

[ms]

Latency
[ms]

No. of
UEs

Survival time 
[ms]

Periodic 50 ≤ 1 ms < transfer 
interval

2 to 5 3 x transfer
interval

Aperiodic
traffic

25 ≤ 1 ms < transfer 
interval

2 to 5 
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Figure: controller to controller use case from 3GPP TS 22.104

Table: Requirements from controller to controller use case from 3GPP TS 22.104
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Proposed Areas of Study for Sidelink Enhancements

URLLC/IIoT:

– Feasibility study for supporting direct sidelink communication for various IIoT use cases taking into account

Rel16/Rel17 URLLC/IIoT as baseline [RAN1/RAN2] targeting:

- improvements to physical layer reliability and latency of sidelink control/data channel communications

- in-coverage, partial coverage and out-of-coverage scenarios using FR1

– Study on the need and implementation of sidelink based time sensitive communication [RAN1/RAN2]

- Potential impact on 3GPP architecture in collaboration with SA WG2
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