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5G New Radio (NR) specifies new frequency bands to enable 

higher data throughput for applications like streaming HD 

video and allow for more network capacity. There are new 

bands between 3.5 GHz and 5 GHz, up to 52.6 GHz, and even 

up to 100 GHz where more contiguous bandwidth is available. 

Implementing air interfaces at millimeter-wave (mmWave) 

frequencies with up to 1 GHz bandwidth means that you will 

need to correct for signal quality issues like path loss, flatness, 

phase noise, and linearity.

5G NR uses advanced beamforming 

to overcome path loss and multipath 

signal propagation issues that come with 

mmWave frequencies. Beamforming can 

use steerable antenna arrays that deliver 

antenna gain and better signal-to-noise 

interference ratio (SNIR) to specified 

user equipment (UE). Making the most of 

the technology requires new design and 

system-level test approaches.

At mmWave frequencies, small-size 

antennas require over-the-air (OTA) 

testing — a complex and expensive 

approach. A compact antenna test 

range (CATR) uses a parabolic reflector 

system and rotating positioner to 

eliminate the need for large and 

expensive chambers.

5G NR, the next-generation wireless standard, 
requires new tech nologies and performance 
improvements that will challenge 
the way you design, test, and optimize.  

The NR air interface can work in either standalone (SA) or non-standalone (NSA) mode by 

using the existing Long Term Evolution (LTE) network for the control plane. SA specifications 

for the radio access network (RAN) were introduced in June 2018.

NR supports three emerging use cases: enhanced mobile broadband (eMBB), ultra-reliable 

and low-latency communications (URLLC), and massive machine-type communications 

(mMTC). The first NR specification supports increased data throughput and greater capacity 

for eMBB. It also establishes the foundation for supporting URLLC mission-critical use cases 

such as autonomous vehicles.

Where

∆ƒ = 2µ x 15 kHz
Example: 15 kHz, 30 kHz, 60 kHz to 480 kHz sub-carrier spacing
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5G NR must coexist with many existing services, and new 

ones that support 5G use cases. Different signals in adjacent 

and non-contiguous spectrum make interference a key 

challenge. Reducing the adjacent spectrum interference 

requires minimizing in-band and out-of-band emissions.

5G NR will drastically increase network traffic. Supporting 5G 

NR use models, while minimizing cost, requires new network 

technologies. Network slicing makes the network more dynamic, 

enabling operators to allocate speed, capacity, and coverage. 

Cloud RAN moves baseband processing into the cloud, making 

mobile connections more efficient.

5G NR provides the physical-layer frame structure, new reference 

signals, and new transmission modes to support 5G eMBB data 

rates. It is essential to understand the 3D beam pattern to ensure 

the beams can connect to the base station to deliver the desired 

performance, reliability, and user experience. Devices need                      

to operate in environments that have signal 

propagation issues. These real-world 

impairments impact device performance 

and require evaluation. Channel emulation 

enables the characterization of end-to-end 

full-stack data throughput while emulating a 

variety of real-world radio conditions. 
Learn more www.keysight.com/find/5G
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5G NR Release 15 uses the cyclic prefix orthogonal frequency 

division multiplexing (CP-OFDM) waveform in the downlink and the 

uplink (UL) with flexible numerology. This type of waveform exhibits 

a high peak-to-average power ratio (PAPR), which increases the 

demand on the performance of RF power amplifiers. 3GPP defines 

different numerologies for mmWave and sub-6 GHz frequencies, 

with larger sub-carrier spacing for higher frequencies. An NR 

carrier can also have multiple simultaneous numerologies in 

different groups of resource blocks that can change dynamically. 

This allows for much more flexibility but increased inter-carrier 

interference could result in a slightly higher PAPR. The NR UL can 

use the discrete Fourier transform spread OFDM (DFT-s-OFDM) 

waveform used in LTE UL to reduce the PAPR for UEs in power or 

energy-limited scenarios.
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