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5G Spectrum is matter. 5G NR operates in two main frequency ranges, known as FR1 and FR2. FR1
consists of sub-6 GHz frequencies, while FR2 comprises millimeter wave (mmWave) frequencies
ranging from 24 GHz to 100 GHz.

FR2, mmwave plays key role for FWA deployments, here is the why:

1. High Bandwidth: Millimeter wave technology offers significantly higher bandwidth (24 GHz to
100 GHz) compared to other wireless technologies, allowing for faster internet speeds and better
performance for fixed wireless access. Higher frequency corresponds to shorter wavelengths.
Furthermore, higher frequencies translate to faster wireless data transmission. This is because signal-
bearing electromagnetic waves move faster in higher frequencies and shorter wavelengths.

2. Low Latency and throughput: When compared with Sub-6 GHz 5G and other network technologies
used in Long-Term Evolution or LTE, fourth-generation or 4G, and 3G networks, fifth-generation
networks that use the millimeter-wave spectrum are considerably superior. The technology has a
theoretical data transmission speed of between 200 Mbps to 1 Gbps. 5G that uses the Sub-6 GHz
spectrum has a theoretical speed of between 50 Mbps to 200 Mbps while the real-world performance
of LTE Advance averages around 50 Mbps. Latency in mmWave networks is fewer than 10
milliseconds while having a bandwidth of around 1 Gbps. Sub-6 GHz networks have somewhat closer
but smaller values. The latency of LTE and LTE Advanced networks is around 20 to 30 milliseconds.
3. Interference and congestion: Millimeter wave technology operates in a relatively uncrowded
frequency band, reducing the potential for interference and congestion compared to other wireless
options.

4. Potential for 5G: Millimeter wave technology is a key component of 5G networks, providing the
potential for future upgrades and compatibility with the latest wireless technology standards.
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Figure 1 (5G Spectrum Mapping identifies the different frequencies used)
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5G mmWave, or millimeter wave technology, comes with numerous advantages like high speed,
increased capacity and reduced latency. However, there are also several disadvantages that are
associated with this technology:

1. Limited Range: MmWave signals are unable to travel long distances. Buildings, trees, and even
rain can weaken or block these signals.

2. Line of Sight: MmWave requires a direct line of sight between the device and the transmitter. If
there's an obstacle between them, the signal will likely be interrupted.

3. Infrastructure Needs: To overcome the range limitations, a very dense network of base stations or
antennas are needed, meaning a significant amount of infrastructure needs to be built.

4. Compatibility Issues: Not all devices are compatible with this new technology. This means that
significant upgrades or replacements might be needed.

5. Health Concerns: Although still under investigation, some worry about the potential health risks
of exposure to high-frequency mmWave radiation.

6. High Costs: The deployment of 5G mmWave technology is very expensive, including the costs of
new infrastructure and maintenance. There is a high cost involved in designing and implementing
millimeter-wave 5G networks. To address the network coverage and signal range limitations, network
carriers must place smaller cells or base stations in strategic locations. Sub-6 GHz 5G networks are
more practical to deploy because they do not require the same number of cells. In fact, these networks
can be implemented using the existing infrastructure of LTE and 4G networks; albeit with some
hardware upgrades and modifications.

7. Energy Consumption: 5G networks, due to their increased speed and capacity, are expected to
result in significant energy consumption, which could have negative environmental impacts.

The difference between Sub-6 GHz and mmWave technologies also means that the former is more
suitable in rural areas with dispersed structures and scattered populations, while the latter is more
appropriate in high-density urban areas. But again it all depends on MNO (Mobile Network Operator)
network design and strategy.

Coverage - throughput comparision between sub6 and mmwave. Both sub-6 GHz and mmWave
bands are used in 5G technology, but each offers a different balance of speed and coverage distance.
Sub-6 GHz, which encompasses frequencies below 6 GHz, has broad coverage and can penetrate
walls and other common obstructions. In ideal conditions, the coverage radius of a sub-6 GHz 5G
connection can reach up to 10 kilometers (or about 6.2 miles). However, the exact distance can vary
based on a number of factors like antenna height, hardware used, and the geography of the area.
Millimeter wave (mmWave), on the other hand, operates at much higher frequencies (between 24 and
100 GHz). This delivers incredibly fast speeds and high capacity. However, the trade-off for these
benefits is the significantly diminished coverage area and poor obstruction handling. In ideal
conditions, a single mmWave base station might cover up to 1 kilometer (or about 0.62 miles) in
radius. Just like with sub-6, the actual coverage can vary based on hardware, antenna placement, and
the surrounding environment.

While sub-6 GHz provides wider coverage and better building penetration, mmWave offers
significantly higher speed and capacity but has a much shorter range and requires line of sight
operation.
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Figure 2 (speed and coverage area comparision sub6 vs mmwave)
Extended range for FWA
10 November, 2022, UScellular, Qualcomm Technologies, Inc., Ericsson and Inseego announced the
companies have successfully achieved a 5G extended-range milestone over millimeter Wave
(mmWave) on a commercial network.
It was significant job done by Ericson team and this milestone was accomplished at a distance of 7
km, the farthest 5G mmWave Fixed Wireless Access (FWA) connection in the United States, with
sustained average downlink speeds of ~1 Gbps, sustained average uplink speeds of ~55 Mbps and
instantaneous peak downlink speeds recorded at greater than 2 Gbps. Additionally, at a distance of
1.75 km with no line of sight, the companies achieved sustained average downlink speeds of ~730
Mbps and sustained average uplink speeds of ~38 Mbps.
Two aspects must be addressed to operate an FWA network in mmWave spectrum over long
distances: maximizing the received signal strength and accommodating long propagation delay.
Huawei:
Huawei's 5G Fixed Wireless Access (FWA) Solution aims to offer high-speed broadband
connectivity using wireless 5G networks in lieu of traditional wired connections. It is particularly
designed for areas where laying cables is challenging. Here's an overview:
1. High-Speed: Huawei's 5G FWA can provide ultra-fast download speeds owing to the use of 5G
technology, providing an enhanced experience for customers in terms of browsing, streaming, and
downloading.
2. Easy Deployment: As it operates wirelessly, Huawei's 5G FWA provides high-speed internet
connectivity with easy installation and low-cost operations. This is particularly beneficial in rural or
remote areas.
3. Optimal Coverage: Huawei's solution uses Massive MIMO and beamforming technology to
optimize network coverage, vastly improving user experience even in densely populated urban areas.
4. Advanced CPEs: Huawei also offers Customer Premises Equipment (CPE) with their FWA
solutions. The CPE Pro, for example, supports 5G and 4G networks and implements Wi-Fi 6
technology for improved connection and performance further cementing their edge in terms of
wireless broadband solutions.
5. Future-Ready: With 5G technology fueling the solution, Huawei's FWA ensures consumers and
businesses are ready for the widespread adoption of 5G, providing a pathway to seamless integration
with new technology trends.
Huawei's 5G FWA solution is a compelling choice for reliable, high-speed internet particularly
considering its ease of deployment and future-readiness in terms of 5G adoption

REFERENCES:

26 INTERNATIDONAL CONFERENCE DN INTERDISCIPLINARY SCIENCE

universalconference.us



‘ = INTERNATIONAL CONFERENCE ON

INTERNATIONAL CONFEREMEE DN INTEDISCPLINARY SCENCE INTERDISEIPLINARY SEIENEE
- Volume 03, Issue |, 2025

1. Broadband Fixed Wireless Access: A System Perspective (Signals and Communication
Technology) by Marc Engels (Author), Frederik Petre (Author)
2. Resolution of the Board of the Central Bank of the Republic of Uzbekistan. On approval of

the Regulation on the classification of asset quality in commercial banks and the procedure for the
formation and use of reserves to cover potential losses on assets // Collection of Legislation of the
Republic of Uzbekistan, 2015, No. 28, Article 374; National Database of Legislative Documents,
30.04.2018, No. 10/18/2696-2/1120.

3. Annual Report of the Central Bank of the Republic of Uzbekistan for 2023.//www.cbu.uz.
4, Ways to improve the accounting for liabilities in the travel agency. TM Zhuraevna European
journal of economics and management sciences, 3-6.

5. AA Kapumos, CY MexmonoB, MK TemupxanoBa Pa3putre colMalbHO-73KOHOMUYECKUX

CHUCTCM B VCJIOBHAX HOBOI'O TCXHOJOIMYCCKOIO VYKJIaJaa. CTpaTeFI/IH YCTOﬁqHBOFO pa3BUTHA B

AHTUKPU3HUCHOM YIIPAaBJICHUN SKOHOMUYCCKHUMU ...

6. MK Temupxanosa, Xb 3apumos COBEPIIEHCTBOBAHUE IIM®POBOM
MOBMJILHOM CBA31 B COBPEMEHHOM MMUPE BroneTens HayKu u npakTuki 6 (7), 262-271
7. M.K TemupxanoBa, Xycad baxoguposuy 3apunos, Jiu [1laomuHb. COBEpIICHCTBOBAHUE

1QpoBoii MOOWIILHOH CBsI3M B COBpeMeHHOM Mupe broyerens Hayku u mnpaktuku — Byulleten
nauki i praktiki 6 (7), 262-271

8. Key 5G Physical Layer Technologies, Enabling Mobile and Fixed Wireless Access by
Douglas H. Morais

9. https://www.zte.com.cn/

10. https://www.ericsson.com/

11. https://www.nokia.com/

12. https://www.3gpp.org/

27 INTERNATIONAL CONFERENCE ON INTERDISCIPLINARY SCIENCE

universalconference.us


https://scholar.google.com/citations?view_op=view_citation&hl=en&user=KowKlbwAAAAJ&cstart=20&pagesize=80&citation_for_view=KowKlbwAAAAJ:RHpTSmoSYBkC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=KowKlbwAAAAJ&cstart=20&pagesize=80&sortby=pubdate&citation_for_view=KowKlbwAAAAJ:K3LRdlH-MEoC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=KowKlbwAAAAJ&cstart=20&pagesize=80&sortby=pubdate&citation_for_view=KowKlbwAAAAJ:K3LRdlH-MEoC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=KowKlbwAAAAJ&cstart=20&pagesize=80&sortby=pubdate&citation_for_view=KowKlbwAAAAJ:HDshCWvjkbEC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=KowKlbwAAAAJ&cstart=20&pagesize=80&sortby=pubdate&citation_for_view=KowKlbwAAAAJ:HDshCWvjkbEC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=KowKlbwAAAAJ&cstart=20&pagesize=80&sortby=pubdate&citation_for_view=KowKlbwAAAAJ:eJXPG6dFmWUC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=KowKlbwAAAAJ&cstart=20&pagesize=80&sortby=pubdate&citation_for_view=KowKlbwAAAAJ:eJXPG6dFmWUC
https://www.zte.com.cn/
https://www.ericsson.com/
https://www.nokia.com/
https://www.3gpp.org/

