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Identity concept is designed to support very large, 

dense and overlapping networks.

Short IDs are designed to support effective HARQ 

communication.

Wirepas copyright



PHY layer numerology TX duration Subslot duration Transport block size Frameless Transmission mode (RACH) Latency per hop

1,728 MHz @ 27 kHz 416,667 μs 208,333 μs 296 bits No HARQ transmission 0,9 ms

With HARQ 2,44 ms

3,456 MHz @ 54 kHz 208,333 μs 104,166 μs 368 bits No HARQ transmission 0,45 ms

With HARQ 1,22 ms
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PHY layer numerology TX duration Subslot duration Transport block size Frameless Transmission mode (RACH) Latency per hop

6.912 MHz @ 54 kHz 208.333 μs 104.166 μs 288 bits No HARQ transmission 0,48 ms

With HARQ 1,42 ms

13,824 MHz @ 108 kHz 104.166  μs 52.083 μs 288 bits No HARQ transmission 0,24 ms

With HARQ 0.71 ms



© Nordic Semiconductor

▪ Physical (PHY) layer

▪ Medium Access Control (MAC) layer

▪ Data Link Control (DLC) layer

▪ Convergence (CVG) layer

NR+ Network Protocol Layers
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© Nordic Semiconductor

▪ Cycle prefix (OFDM) modulation for UL and DL (with MIMO support)

▪ Resulting nominal bandwidth scaling from 1.728MHz to 221.184 MHz 

▪ Physical Data Channel (PDC) modulation supporting  

BPSK, QPSK, 16-QAM, 64-QAM, 256-QAM, 1024-QAM

▪ With supporting “turbo coding rates”: ½, 2/3, 3/4, 5/6

▪ High data rate scalability

▪ Spec. scales up to 9Gbit/s data rate

▪ Nordic’s Initial plan is 3Mbit/s and optimized for low power devices

NR+: Physical (PHY) layer
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© Nordic Semiconductor

▪ Point-to-point, star- and mesh network topologies supported

▪ Device roles can be appointed autonomously to support “Device provisioning”, 

“Self-organizing”, and “Self-healing” features

▪ Ultra high-density node networks ensured by the IDs construction:

▪ Network ID (32-bit) enables 16,7M unique global NWs and 256 overlapping NWs in a radio area

▪ Radio Device ID (48-bit) enables 4B unique RDs in a single NW and 65K within radio 

communication distance

▪ Special addresses are reserved for Broadcast and Backend traffic

NR+: MAC layer
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© Nordic Semiconductor

▪ Operation modes of Radio Device (RD)

▪ FT – Routing device to other clusters

▪ PT – Data sending device

▪ An RD can be FT, PT or both

▪ FT = Fixed termination point

▪ PT = Portable termination point
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© Nordic Semiconductor

▪ The Sink Radio Device in Cluster 3 is 

removed/disconnected

▪ The RDs will automatically re-route to the top 

Sink node, without interaction from application 

layer
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© Nordic Semiconductor

▪ DLC Provides the necessary segmentation and 

packet routing functions for the MAC layer

NR+: Data Link Control (DLC) layer
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▪ CVG provides adaptation functions between the 

application layer protocols and the NR+ radio interface

▪ Security service with ciphering and integrity protection

▪ Transmission service with segmentation and reassembly, 

retransmission, flow control, lifetime control, duplicate removal, 

delivery order service

▪ Endpoint multiplexing service

NR+: Convergence (CVG) layer
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Network Architecture of a Mesh topology configuration
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Comparing vs. other short-range wireless
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Reliability Security Bandwidth Range Future Proofing

NR+ High Medium Medium to High High High

Wi-Fi Medium Medium High Medium Medium

Bluetooth Medium Medium Low Low Medium

802.15.4 Medium Medium Low to Medium Medium MediumI

ISM RF Low Low Medium Low Low

Source: ABI Research

https://go.abiresearch.com/lp-dect-2020-nr-new-5g-iot-standard
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5G standard License-exempt Reliable

Non-cellular 5G technology

Meets the ITU-R 

mMTC and URLLC requirements

Operates on 1.9 GHz band

Global and license-exempt

Scaling from 100 to 1M nodes per sq-

km

Ultra-high >99.99% reliability built into 

the lower layer to offload application 

layers

Key advantages
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