FAST 5G WAVEFORM VERIFICATION

IN THE FIELD

Verifying 5G transmitted signals in the field with the R&S®Spectrum Rider FPH handheld spectrum analyzer

Your task

The successful deployment of 5G has created intense
demand for improved throughput, latency, reliability and
spectrum efficiency. As the number of data hungry appli-
cations rises, your task is to ensure that transmitted sig-
nals meet 3GPP guidelines with the R&S®Spectrum Rider
FPH handheld spectrum analyzer.

Network operators across the wireless industry are in a
race to provide the best infrastructure for their customers
at the best price. Transmitted 5G DL signals not only have
to be compliant; they also have to meet the transmit band
parameters.
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5G downlink signal

3GPP specifies two frequency ranges, FR1 and FR2.
FR1 covers 450 MHz to 7.125 GHz, while FR2 covers
24.25 GHz to 52.6 GHz. Frequencies for 5G tend to be
below 40 GHz. In the frequency domain, the synchro-
nization signal block (SSB) consists of 240 contiguous
subcarriers (SC). In the time domain, an SSB consists of
four orthogonal frequency division multiplexing (OFDM)
symbols.

An SSB occurrence in the slot depends on the subcarrier
spacing (SS) case type.




Fig. 1: 5G NR overview
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FR2: Short range (24.25 GHz to 52.6 GHz)

Subcarrier spacing 120 kHz/240 kHz/960 kHz
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FR1 support subcarrier spacing 15, 30, 60 kHz. Most of the network operators prefer using 15 kHz and 30 kHz.
FR2 support subcarrier spacing 120, 240, 960 kHz. Most of the network operators prefer using 120 kHz.

Band supported:

Frequency range designation

FR1 450 MHz to 6 GHz (7.125 GHz)

FR2 24.25 GHz 10 52.6 GHz FR1-SDL: 2, n67, n75, n76

FR1-FDD: n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n24, n25, n26, n28, n30, n65, n66, n70, n71, n74, n85, n91, n92, n93, n94
FR1-TDD: n34, n38, n39, n40, n41, n46, n47, n48, n50, n51, n53, n77, n78, n79, n90, n96, n101, n102

FR1-SUL: n80, n81, n82, n83, n84, n86, n89, n95, n97, n98, n99
FR2-TDD: n257, n258, n259, n260, n261, n262, n263

Fig. 2 illustrates the SSB sequences. SSB is the combi-
nation of SS and the physical broadcast channel (PBCH),
where the primary synchronization signal (PSS), secondary
synchronization signal (SSS) and PBCH with associated
demodulation reference signal (DM-RS) occupy different
symbols.

Fig. 2: SSB sequences
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Rohde & Schwarz solution

Weighing only 2.5 kg, regardless of frequency range, the
R&S®SpectrumRider FPH handheld spectrum analyzer
supports frequencies up to 44 GHz, which covers most of
the 5G candidate frequency bands. On a single charge, the
analyzer can operate for more than six hours.

The base model performs spectrum analysis measure-
ments such as occupied bandwidth (OBW), channel
power, spurious emissions and harmonic distortion,
enabling fast interpretation of spectrum analysis mea-
surements. The R&S®Spectrum Rider FPH is an economi-
cal, intuitive and rugged instrument. It can be used for
spectrum monitoring, RF design validation, interference
hunting and RF transmitter testing. In OBW mode, the
R&S®Spectrum Rider FPH automatically displays the occu-
pied bandwidth of the 5G downlink signal. In Fig. 3, the
occupied bandwidth is approximately 100 MHz, match-
ing the specified 5G channel bandwidth. The bandwidth
of the captured SSB (SS/PBCH signal) also matches the
theoretical value of 7.2 MHz (240 subcarriers x 30 kHz
SC spacing). Fig. 4 shows the 5G downlink signal in the
time domain. Based on the SSB occurrence, this is easily
recognized as SC spacing case C. In line with the stan-
dard, the theoretical length of a slot is 500 us and 33.3 us
per symbol, fully matching the transmitted downlink sig-
nal. The lightweight R&S®Spectrum Rider FPH handheld
spectrum analyzer can quickly help verify transmitted 5G
downlink signals in the field and requires no complicated
setup or costly special options.
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Fig. 3: 5G downlink signal with
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Designation

Handheld spectrum analyzer, 5 kHz to 2 GHz R&S®Spectrum Rider FPH 1321.1111.02
Handheld spectrum analyzer, 5 kHz to 6 GHz R&S®Spectrum Rider FPH 1321.1111.06
Handheld spectrum analyzer, 5 kHz to 13.6 GHz R&S®Spectrum Rider FPH 1321.1111.13
Handheld spectrum analyzer, 5 kHz to 26.5 GHz R&S®Spectrum Rider FPH 1321.1111.26
Handheld spectrum analyzer, 5 kHz to 44 GHz R&S®Spectrum Rider FPH 1321.1711.44
Handheld spectrum analyzer, 5 kHz to 13.6 GHz, with tracking generator R&S®Spectrum Rider FPH 1321.1711.23
Handheld spectrum analyzer, 5 kHz to 26.5 GHz, with tracking generator R&S®Spectrum Rider FPH 1321.1711.36
Handheld spectrum analyzer, 5 kHz to 44 GHz, with tracking generator R&S®Spectrum Rider FPH 1321.1711.54
Mandatory option

Advanced gated trigger measurements R&S®FPH-K57 1321.1586.02
Recommended accessories

Basic handheld directional antenna (antenna handle) R&S®HE400BC 4104.6000.04
RF cable, for R&S®°HE400BC R&S®HE400-KB 4104.7770.04
Handheld directional antenna (antenna handle) R&S®HE400 4104.6000.02
Microwave handheld directional antenna (antenna handle) R&S®HE400MW 4104.6000.03
Cable set, for R&S®HE400 and R&S®HE400MW (requires R&S®HE300USB) R&S®HE400-K 4104.7770.02
Handheld directional antenna, with preamplifier R&S®HEB00-PA 4115.6006.02
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