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Abstract

Whereas Wi-Fi 6 and 5G briefly competed in the home internet space, 5G has since outpaced Wi-
Fi 6 in speed and reliability. Wi-Fi 6 and 5G have detailed white papers outlining their protocols
and specs. Initial home use and advanced Wi-Fi use should prioritize downloading, as Wi-Fi 6 offers
a significant edge in download speed, latency, and efficiency in multi-device environments (most
homes have a home intelligence system, phones, and PCs). 5G has no physical PC connection and
must be provisioned by a carrier and covered by a cell tower. Hence, its advantages are for rural
users and for users who typically work from home. Each has specific target markets, with the home
as the primary focus, including streaming media and gaming, multiple smart home devices, and a
home office. Install speed and cost, system-wide latency (total system, including devices), data
retention and privacy, device lock (data retention), and scaling (to be sound). 5G uses cell towers
with a large and covered geographic area and no physical restrictions. Each has target markets where
advanced Wi-Fi has outpaced rural users and mobile users. This is where Wi-Fi has outpaced 5G
(5G is a better solution for streaming, data retention, and scaling). Findings indicate that Wi-Fi 6 is
excellent in environments with high-speed broadband. At the same time, 5G demonstrates its
advantages in areas with low-quality broadband or when users require mobile Internet access.
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Because both technologies offer unique benefits, combining them may yield the best home
connectivity. The document enables buyers, Internet Service Providers (ISPs), and community
decision-makers to choose cutting-edge internet connectivity options.

Keywords: Wi-Fi 6, 5G, Residential, Internet, Services, Comparison, Performance.

1 Introduction

1.1 Explanation of Wi-Fi 6 and 5G technologies

Because most people expect fast, steady internet access everywhere, engineers are developing Wi-Fi 6
and 5G technologies. Wi-Fi 6 is an improvement on the IEEE 802.11ax standard and performs better in
high-density environments, improving speed and reducing latency. Features such as Orthogonal
Frequency Division Multiple Access (OFDMA), BSS Coloring, and Target Wake Time (TWT) enable
routers to optimize airtime, improving battery life in smartphones, tablets, and wearables (Khorov et al.,
2018; Abbood, 2022). 5G or 5th generation mobile tech is far superior to previous networks with extreme
download speeds, low latency, and simultaneous connections with millions of devices. 5G hops through
low, mid, and high bands, powering ultra-reliable low-latency communication (URLLC) for self-driving
cars, enhanced mobile broadband (eMBB) for gamers, and massive machine-type communications
(mMTC) for smart factories (Gupta & Jha, 2015). Its versatile, tiered architecture supports static slicing
and edge computing, enabling a single radio to provision an entire smart city or stream a movie to a
subway train (Akpakwu et al., 2017). Unlike Wi-Fi 6, which relies on wired home or office connections,
5G transmits directly from tall macro stations, ensuring users stay connected in high-speed vehicles and
in remote regions (Shafi et al., 2020; Ali et al., 2023). Wi-Fi 6 & 5G do not compete for resources;
instead, they complement one another, maximizing efficiency. Wi-Fi 6 rapidly circulates data within a
building, while 5G provides high-speed mobile access to users on the go (Maldonado et al., 2021;
Peydayeshi & Karimi, 2017).

1.2 Importance of High-Speed Internet for Residential Services

It is hard to imagine a home without internet access. Video conferencing, online classes, smart
appliances, and streaming movies all require reliable, high-speed internet connectivity. During
lockdown, our Internet slowed to a crawl, and studies show global internet demand increased 40% in a
single year (Oloyede et al., 2023; Ariunaa et al., 2025). Clearly, our current internet technology is
outdated. Phones, tablets, and smart TVs all contribute to congestion. Once legacy technology offered
no congestion, Wi-Fi 6 technology has transformed internet provision. Users can seamlessly connect to
the network without any service degradation. Video conferencing and streaming 4 K content can co-
occur without lag (Mehlman, 2024; Surendar, 2024). Wi-fi 6 network technology is also backward
compatible. This makes upgrades easier and less of a chore. 5G technology is a less optimal but practical
alternative for new developments and rural areas without wired broadband. It also adds to the diversity
of technologies available. It can push speeds close to fiber without crews digging up streets, so the build-
out stays cheap, and the network can grow as people move in (Shafi et al., 2020). Because 5G can
connect thousands of devices simultaneously, it also aligns well with the next wave of smart fridges,
door cameras, and energy sensors (Gomez & Paradells, 2010). Now, some installers pair 5G with Wi-Fi
6, using the first for a speedy outdoor link and the second for fast, short-range connectivity inside the
house (Ratasuk et al., 2016; Vasquez & Mendoza, 2024). When these systems mesh together, signals
follow people from the yard to the kitchen, making streaming and video calls feel smoother across every
room.
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Figure 1: Hybrid residential internet architecture integrating 5g backhaul with wi-fi 6 distribution

Figure 1 shows a mixed home internet system in which a nearby 5G cell tower beams fast radio data
to a small 5G Customer Premises Equipment (CPE) box mounted outside the house. That box, in turn,
connects to a Wi-Fi 6 router indoors, and the router, using newer Wi-Fi traffic management, sends the
connection wirelessly to laptops, smart TVs, 10T sensors, and other gadgets scattered throughout the
rooms. By pairing 5 G's broad reach and high bandwidth outdoors with Wi-Fi 6's quick, low-latency
service indoors, this layout taps the best traits of each technology. It delivers strong speed and reliability
wherever internet-enabled devices gather. The blended approach proves especially handy in
neighborhoods short on fiber or cable drops yet still needing flexible, future-proof broadband that can
grow with new smart home equipment.

1.3 Overview of the Research Question and Objectives

This research compares Wi-Fi 6 and 5G and analyzes which is the more dominant workhorse or better
suited for a better internet service provider. More specifically, which of the 5G or Wi-Fi 6 provides
better internet service in terms of faster internet speeds, more consistent internet connections, and greater
potential for future upgrades as smart tech gains popularity? To answer the research question, the
following objectives have been formulated:

e Explain and describe the operations of and requirements for the installation of 5G and Wi-Fi 6,
as well as the capacities of each service in a single dwelling unit.
e Assess potential for cost, service speed, and service growth.

The data and telecommunications provider sponsors this paper and provides it to prospective clients,
municipalities, and users, especially families, with evidence to promote rational and optimal investment
in internet service and internet-connected devices, and a combination of old and new devices, especially
routers and modems, for the various stages of the Wi-Fi and 5G service. This paper will be completed
in a series of modules as follows: Section Il will provide a summary of previous work with the two
technologies; Section 111 describes the research and predictive models we developed; Section 1V
provides a set of comparable performance data; Section V presents a limited number of practical
instances; Section VI provides a thorough and practical discussion of the data; Section VII is a summary
of the findings and future research.

2 Literature Review

2.1 Wi-Fi 6 Overview: A Friendlier Home Network

Known as IEEE 802.11ax, Wi-Fi 6 is the latest technology for enabling wireless networking in both
offices and homes and has been specifically designed to address wireless spectrum congestion. It
improves speed, organizes devices, and reduces latency to provide equitable bandwidth access for people
online through advanced techniques such as Orthogonal Frequency Division Multiple Access
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(OFDMA), Multi-User Multiple Input, Multiple Output (MU-MIMO), and BSS Coloring (Khorov et al.,
2018). Another advanced technique that is useful, Target Wake Time (TWT), allows smart sensors and
Internet of Things (1oT) devices to conserve their battery use by sleeping between communication
sessions (Akyildiz & Kak, 2019). This Wi-Fi generation still operates on the traditional 2.4 GHz and 5
GHz bands. In contrast, Wi-Fi 6E uses the wider 6 GHz band, mitigating the previously encountered
range, speed, and congestion issues caused by multiple devices simultaneously connecting (Naik et al.,
2020; Prasath, 2024). Wi-Fi 6 is beneficial in residential Wi-Fi use cases where many devices require
an Internet connection, such as homes equipped with multiple streaming devices, smart speakers, and
cameras (Omilabu, 2025). A gradual upgrade is also possible for families, as the new devices are
designed to work with older-generation technology, like routers and smartphones, without requiring
older devices to be replaced.

2.2 Review of 5G Technology

Fifth-generation cellular technology (5G), a fifth-generation evolution of its predecessor, 4G LTE,
provides enhanced services for eMBB, URLLC, and mMTC. 5G technologies and applications need
access to higher frequency bands from sub-6GHz to mmwave, and to achieve lower latency and higher
throughput, they need specific configurations to address requirements (Das & Kapoor, 2024). Unlike
Wi-Fi 6, 5G provides greater coverage, is more advantageous in areas without coverage/distributed
wired infrastructure, and is also better suited to mobile users.

A household can now plug in a 5G router and surf, stream, or work without waiting for a copper or
fiber line to be installed (Cavalcante et al., 2021). Network slicing further separates the same physical
network into different 'lanes' for specific tasks, e.g., gaming, health devices, etc. It optimally allocates
resources to each user based on their task requirements (Thiruvengadam & Akinsorotan, 2022).
Nevertheless, mmWave is limited by line of sight, and the costs to construct the towers and backhaul
are significant, and the equipment requires significant configuration by technicians (Nwosu & Adeloye,
2023). Even with these obstacles, the extensive coverage, rapid transmission, and capacity to expand to
meet increasing demand make 5G to the Internet an ideal option for homes, especially in rural
neighborhoods, recreational boats, or other transportable environments.

2.3 Previous Studies on the Comparison of Wi-Fi 6 and 5G for Residential Internet Services

Researchers have tested how well Wi-Fi 6 and 5G perform at home, and many agree that each technology
shines in different situations. (Saha et al., 2016) Report that Wi-Fi 6 usually beats 5G indoors because
its waves pass through walls more effectively and setup costs remain lower (Sumithra et al., 2019). That
said, (Rappaport et al., 2019) argue 5G wins when people move around a lot or a neighborhood lacks
wired infrastructure altogether. A benchmarking test backs this up, showing 5G hits stunning peak
speeds on open blocks of spectrum but drops signal strength indoors, while Wi-Fi 6 stays steady.
(Edirisinghe et al., 2024) add that joining both systems in the same house delivers top performance for
smart devices that crave low lag and fast data at the same time. Cost studies also lean toward Wi-Fi 6;
the total lifetime cost is lower when an ISP feed already runs through the walls. By contrast, 5G can be
cheaper to roll out in brand-new suburbs or long-neglected zones that still lack fiber cables. A 2022
study by Pereira and his team found that people liked how fast and easy it was to set up 5G on their
phones, yet Wi-Fi 6 at home provided steadier speeds. Because of this, whether to pick 5G or Wi-Fi 6
usually comes down to what you are doing, where you live, and what equipment you already have.
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3 Methodology

3.1 Data Collection Methods

To see how Wi-Fi 6 stacks up against 5G in real homes, the team blended on-the-ground testing with
computer models. Information came from side-by-side experiments and traffic simulations run on
standard hardware. For the hands-on tests, engineers hooked up off-the-shelf Wi-Fi 6 routers and 5G
modems to a typical fiber feed. Their analysis included measurements of lag, speed, jitter, and maximum
link capacity using iPerf3, PingPlotter, and NetSpot. NS-3 and MATLAB simulated virtual
neighborhoods populated with busy families and smart devices with heavy interference. These
simulations enabled the researchers to control external variables and observe how the systems responded
to extreme conditions, such as bursty traffic and heavy multitasking. The team surveyed users who had
experienced both technologies. This provided insights into real-world performance factors, including
reliability, ease of installation, and perceived value. The team also considered external variables, such
as climate and rural architecture, as these could influence the practical performance of the technologies.
These variables were vital to discerning the performance of Wi-Fi 6 and 5G in complex, real-world
conditions.

As depicted in Figure 2, the first research activity, designed to differentiate between Wi-Fi 6 and 5G
technologies, is structured as a Step Unit in the Process Flow, consisting of orderly, sequential stages
from Step 1 to 3. Step 1, the Input Stage, entails gathering real-world data and simulation to avoid data
blindness. During this stage, data have also been sorted by use case to include high-demand applications
such as streaming and gaming, enabling comprehensive testing. Next, in the Comparison Stage,
measures such as throughput, latency, and coverage are analyzed to provide a structured, orderly
comparison. The final stage, the Output stage, presents the results to support informed decision-making,
empowering stakeholders with an evidence base to select the required technology. This stage also
identifies several user trade-offs, such as cost, ease of installation, and sustained performance, to help
businesses and consumers devise solutions that meet their requirements.

INPUT STAGE

Data collection (field measurements, simulations)

COMPARISON STAGE
Metrics (throughput, latency, coverage, etc.)

Analytical results and decision framework

Figure 2: Methodological framework for comparative analysis of Wi-Fi 6 and 5G

3.2 Criteria for Comparing Wi-Fi 6 and 5G

An initial set of simple criteria was established to assess how effectively Wi-Fi 6 and 5G provide internet
service within a household network. These criteria seek to capture the truly pertinent facets of cost,
convenience, and the technologies families rely upon. The essential metrics that guide our analysis
include download speeds (Mbps), round-trip delay (milliseconds), and overall network stability. Of
particular importance to consumers in this information-driven society and digital economy, throughput
capacity measurements affect bandwidth-intensive applications, streaming services, and bandwidth-
hungry games. In information and communications technology (ICT) and digital networks, latency is
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the time it takes for a data packet to travel from point A to point B. This statistic is particularly relevant
to internet video and gaming applications that require tight real-time processing. Jitter measures the
variation in the inter-arrival times of packets in a continuous data stream. Device density support
analyzes how many devices, such as smartphones, video surveillance cameras, and smart home
appliances, can connect to and use the network simultaneously without degrading service, a condition
expected in a networked digital home environment.

Tracking energy efficiency involves using the performance and punch of the efficiency metric, which
measures the average bit output per Joule spent. Cost includes the one-time purchase of the equipment
and recurring (monthly, annual) charges for extended service. Reliability involves the frequency of
successful packet delivery and the service downtime. Users trust active services that deliver packets
promptly. To facilitate comparison, each point was linearly transformed to a 0 to 1 scale, employing the
following equation:

Xi _Xmin

S = €y

Xmax - Xmin

In the equation, Si is the dimensionless score for the ith element, Xi is the real observation for the
technology being assessed. At the same time, Xmin and Xmax represent the minimum and maximum
values observed across all the alternatives being analysed. This normalization technique is essential
when comparing figures with disparate units. Once the scores were arranged in a list, they were
combined using a weighted scheme aligned with the preferences of average domestic users. Each device
was assigned a final score €, which was calculated using the equation:

n
C = Z Wi Si (2)
i=1

In this formula, C represents the total value, w_i represents the value each contributor assigns to each
criterion (larger values indicate must-have variables such as lag and data speed), and n represents the
total number of criteria in the checklist. With the help of specialists and survey participants, the Analytic
Hierarchy Process provided a system in which the importance of each weight is intricately founded on
one's expertise and daily experience. Such a system allows a tester to compare Wi-Fi 6 and 5G in a
single test and, hence, guarantees that the final position reflects both the technical features and the values
in the survey.

3.3 Analysis Techniques

Data from smartphones underwent fundamental analysis to identify trends. Initially, mean values and
standard deviations were calculated and displayed visually, and then paired t-tests were used to
determine statistically significant differences between Wi-Fi 6 and legacy 5G speed tiers. Various
regression analytical techniques were used to quantify and correlate features such as device contention
and router proximity, vertical and horizontal plane positioning, and distance to actual speed measures
and performances. For example:

T = Bo + p1d + ponte €)
Where:
T : Throughput, or the amount of data moving in and out
d : How far a device sits from the access point
n: Count of gadgets linked to the network
232



Comparative Study of Wi-Fi 6 and 5G for Residential Erkin Soliev et al.
Internet Services

B : The weight each variable carries in the formula
€ : Small random error that sneaks into any equation

Using cluster analysis, performance results were categorized into ‘excellent’, ‘adequate’, and 'poor’
labels, allowing homeowners to quickly assess which configuration best matched their audience and
preferred internet use style. Ultimately, a straightforward decision guide was created that enabled
customers to select appropriate technology by inputting their individual objectives and receiving scores
through a weighted utility analysis:

n
U= Z u; " w; (4)
i=1

Here, u; shows how much each user really cares about feature | so that the system can offer spot-on,
tailored suggestions.

4 Comparative Analysis

4.1 Speed and Bandwidth Capabilities of Wi-Fi 6 and 5G

When selecting the best home internet for speed and available bandwidth, Wi-Fi 6 operates under the
IEEE 802.11ax standard and, in theory, can relay data across channels at up to 9.6 Gbps. Wi-Fi 6 can
achieve higher speeds than previous standards due to OFDMA, which divides the microwaves used for
data transmission into smaller, more manageable blocks, and MU-MIMO, which allows access points
to communicate with multiple devices simultaneously. 5G networks also have the capability, in certain
circumstances, to exceed speeds of 10 Gbps, and especially so when the mm Wave spectrum is in use.
In order to convey these speeds in real life, people use the simple throughput metric seen below:

T== 5)

Where:

T = throughput, measured in Mbps or Gbps.

D = total data moved, given in megabits or gigabits.
t = transfer time, counted in seconds.

Wi-Fi 6 shines indoors when many devices crowd the same room, because nearby units let the system
reuse channels without hitting obstructions. In more expansive spaces, Sub-6 GHz 5G tops the list,
blending fast speeds with travel-friendly reach and better wall-penetration than higher-band 5G. Still,
those advantages vanish quickly if the phone drifts far from the tower or the radio picture gets messy.

1000
800 ~

600 \ = \Vi-Fi 6 Throughput (Mbps)
400 \ 5G Throughput (Mbps)
200

—

0

1 5 10 15 20 25 30

Figure 3: Throughput comparison (speed vs humber of devices)
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Figure 3 shows the speed changes for Wi-Fi 6 and 5G as more devices log on in a typical home. With
only 1 to 5 devices online, both systems zip along near 900 Mbps, though 5G is a hair faster than Wi-Fi
6. Once the device count climbs past ten, speeds for both drop noticeably. However, Wi-Fi 6 loses speed
faster than 5G. At twenty devices, Wi-Fi 6 sits around 350 Mbps, while 5G still hovers near 550 Mbps.
In short, both can blast data, but 5G handles crowds better and is therefore a better choice for homes
packed with connected devices.

_21_25I10I15I20I25I30I35I
-20
-30
/1o i E—
-50
-60
-70
-80
-90 S
-100

Wi-Fi 6 RSSI (dBm)
5G Sub-6 GHz RSSI (dBm)

Figure 4: Coverage range vs signal strength (RSSI dBm)

Figure 4 clearly shows how quickly the signals for Wi-Fi 6 and 5G (Sub-6 GHz) fade as you move
away from the access point. Wi-Fi 6 plummets fast; at just 5 meters, the reading sits around -30 dBm,
but by 35 meters it crashes to -90 dBm. 5G, on the other hand, loses strength at a gentler pace, able to
keep itself above the floor long after Wi-Fi 6 has dropped out. By the time you reach 35 meters, 5G is
still around -53 dBm, a level sufficient for streaming or VoIP, while Wi-Fi 6 has already faded away.
Such a discrepancy illustrates that while Wi-Fi 6 was developed with small indoor environments in
mind, 5G can cover larger homes and campuses, where devices may be more widely dispersed.

4.2 Coverage and Range of Wi-Fi 6 and 5G

Coverage and range show how far internet signals travel around you. Inside mostly solid walls, Wi-Fi 6
reaches roughly 30-50 meters, although that range shrinks if mirrors, stucco, or numerous devices block
the path. Within a house or small apartment, the connection feels solid, but step outside or into the
basement, and the link may falter. 5G splits into three bands: mmWave, Sub-6 GHz, and low-band.
mmWave delivers blistering speeds yet travels less than 100 meters and shrinks to nothing behind heavy
glass or brick. Sub-6 GHz and low-band bands reach for kilometers outdoors, providing decent speeds
on long city strolls or weekend hikes, but they are not the home run that a long-awaited gaming session
promises. To measure how signals fade over distance, engineers watch the drop in strength known as
signal attenuation:

d
PL(d) = PL(dy) + 10nlogy (d_0> 6)

Where:
PL(d): signal loss at distance d

PL(d,): loss measured at reference distance d,
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n: path-loss exponent (depends on the setting)

d: distance from the transmitter in meters

This formula shows how quickly the radio signal weakens with distance for each technology. Wi-Fi
6 performs best within a room, while 5G excels across blocks and open spaces.

45

40
35
30
25
20
15 |
10 -
5 -
0 -

= Wi-Fi 6 Latency (ms)

m 5G Latency (ms)

30 50 70 90

Figure 5: Average latency under varying network load

Figure 5 shows the average delay for Wi-Fi 6 and 5G as user demand climbs from 10% to 90%.
When the network is lightly loaded, between 10% and 30%, Wi-Fi 6 maintains a steady delay of 15-20
ms, while 5G achieves even lower latency, below 10 ms. However, as more devices log on, delays for
both jump upward, and Wi-Fi 6 suffers the bigger spike. At a crowded 90% load, Wi-Fi 6 hits 42 ms,
while 5G slows to only 20 ms. Data up to Oct 2023 show that 5G not only establishes connectivity more
quickly than prior generations, it also ““holds onto that connectivity" longer, enhancing reliability. That
is especially relevant for gamers, remote healthcare professionals, and other users who experience lag.

4.3 Reliability and Latency of Wi-Fi 6 and 5G

Reliability and low latency matter- ask anyone who has jumped into an online game or attempted to
video conference while in class. Latency is akin to a pause in a chat- a slight delay occurs after sending
a packet before it is received. With intelligent scheduling and reduced throughput, Wi-Fi 6 maintains a
20-30 millisecond delay. 5G, particularly in its standalone configuration, aims for latency of less than
10 milliseconds, which is one of the many reasons this technology is so anticipated for applications in
supersonic AR glasses, remote medical operations, and vast systems of interconnected intelligent
devices. IR engineers who work in this domain consider this parameter of network performance, Round-
Trip Time or simply (RTT):

L = treturn — tsena (7)
Where:
L : Latency
tsena . Time the packet leaves the sender

treturn . TiMe the reply gets back to the sender
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Network reliability is assessed by two main components: packet delivery ratio (PDR) and uptime.
Uptime is network reliability over time. The packet delivery ratio measures the number of sent packets
and the number of received (and not lost) packets:

P, .
PDR = received (8)
Psent
Wi-Fi 6 and 5G perform optimally with an ideal configuration; however, 5G typically maintains a
more consistent connection while traveling or over long distances. In contrast, Wi-Fi 6 excels in closed-
off environments, such as individual rooms or offices, where outside interference is kept to a minimum.

120

100

80 \

60 Wi-Fi 6 PDR (%)
5G PDR (%)

40

20

5 10 20 30 40 50

Figure 6: Reliability — packet delivery ratio at different distances

Figure 6 illustrates the distance from the router, or cell tower, and the delivery success rate of packets
from 5G or Wi-Fi 6. At distances of 5 to 10 meters, both technologies achieve nearly 100% packet
success. However, as distances of 10 meters, Wi-Fi 6 begins to experience rapid and noticeable drop off
in delivery success as distance increases. By around 50 meters, packet success drops to Wi-Fi 6, and 5G
maintains around 92 successes. At greater distances, 5G maintains constant packet transfer rate, while
Wi-Fi 6 does not. So, in the case of needing dependable coverage across large open areas, especially
with multiple levels, 5G is the wiser and more robust technology. Wi-Fi 6 is extremely powerful at those
shorter distances, but in large open areas it rapidly begins to underperform.

5 Case Studies

5.1 Real-World Examples of Wi-Fi 6 in Everyday Homes

Cities and suburbs are being populated with smart homes Wi-Fi 6 technology. This technology has
become common in areas with a high concentration of devices competing for a wireless signal. A prime
example is a tri-level apartment in a busy downtown area equipped with a Wi-Fi 6 mesh Kit. A family
using this technology has the main router located in the living room and has placed small signal nodes
in different part of the apartment to ensure all parts of the apartment have a reliable connection. This
family has more than 25 devices connected to the network all at the same time. Together, these devices
include phones, tablets, smart TVs, security cameras, and smart speakers. Because of the technology
standard utilized by the Wi-Fi 6 network each of these devices is able to fully obtain their expected
connection speed to the network without being throttle like older technology would do to devices on a
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network. Another example of a of the technologies used is OFDMA and MU-MIMO allowing multiple
devices at the same time to share the same stream of data wirelessly. For example, in a streaming 4k
video on a smart TV while other devices are used in video calls, online games, etc. However, while Wi-
Fi 6 of multi-hop solutions have good indoor coverage users may notice a signal decrease while outdoors
because of the wireless mesh technology used in these solutions. On a positive note, the construction of
a family smart home is inexpensive and has a lot of flexibility when being built.

5.2 Real-World Examples of 5G Implementation in Residential Settings

Outside big cities, 5G home service is quickly winning over neighborhoods where fiber or cable simply
isn't there. Take one farmhouse located miles from town; before 5G, its only good broadband choice
was sluggish satellite. Today, a compact 5G indoor antenna stuck by a front window links to a Wi-Fi 6
router that spreads the signal everywhere. With this setup, the family regularly clocks download speeds
over 500 Mbps and ping times around 15 ms. They stream HD shows from three devices, pull down
huge school projects, and even clash in real-time Fortnite without lag. Compared to nearby DSL lines-
thin bandwidth and long waits-5G feels like plugging into a highway instead of a dirt road. Best of all,
installing it took only a few stickers and no digging, perfect for places still waiting on fiber crews. On
rainy days or when the tower gets busy, speeds can dip as the signal dances through raindrops and
crowded air, but many customers say they gladly trade that small risk for modern online life.

5.3 Side-by-Side Look at User Experiences

Put Wi-Fi 6 and 5G head-to-head in the typical home, and clear patterns come into focus. Inside crowded
rooms full of smart speakers, cameras, and phones, Wi-Fi 6 stays steady and fast, even when every
socket is busy. It keeps streaming, gaming, or video chatting smooth as long as the walls and furniture
dont cage the signal too much. That is why smart homes with dozens of small 10T gadgets running at
once usually lean on this technology. On the flip side, 5G shines where old coax cables crawl or dont
reach at all. Its capability to be turned on via remote access makes it ideal for remote farms, newly
developed subdivisions, or short-term rentals that do not have access to a landline. Hence, while Wi-Fi
6 dominates indoors, 5G expands the network coverage outdoors, querying a mobile device or stationary
5G hub that redistributes the signal via Wi-Fi. Ultimately, the rationale for choosing one over the other
boils down to the required functionality; either Wi-Fi 6 to enhance every corner of a pre-cabled home,
or 5G to provide streaming internet access to areas beyond the reach of wired or fiber connections.

6 Discussion

6.1 Advantages and Disadvantages of Wi-Fi 6 for Home Internet

Wi-Fi 6 is great for busy households and allows many compatible devices to connect wirelessly at the
same time. This is very useful for homes where many tech devices overlap: which include phones,
computers, and smart gadgets. This is because of the unique features OFDMA and MU-MIMO which
allow the router to communicate with many devices simultaneously, maintaining efficiency and speed.
This means smart thermostats, streaming devices, smart cameras and voice assistants paired with the
router work seamlessly without extra buffering. This new standard router is compatible with existing
older Wi-Fi routers which makes the transition easier. In addition, Target Wake Time allows battery
powered devices like wireless earbuds and sensors to sleep longer before pinging the router. Still, Wi-
Fi 6 comes with a few bumps. Its signal field shrinks in big houses or places stuffed with heavyweight
barriers like stone or brick, leaving some rooms in the cold. As the waves travel, quality drops, and the
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far corners lose speed unless you plant a full-mesh kit around the home. The technology also leans on a
healthy wired feed, so if that backbone wobbles the Wi-Fi gains vanish. Finally, setting it up can pinch
the wallet because every router and gadget must play the Wi-Fi 6 tune.

6.2 Advantages and Disadvantages of 5G for Residential Internet

5G gives homeowners a strong backup to wired broadband, especially in places where fiber or coax is
scarce or absent. Its biggest draw is fast, low-lag wireless service that makes large downloads, smooth
4K video, and split-second gaming feel routine. Because the system avoids running cables clear to the
door, it suits distant farms or small towns where trenching lines would be slow and expensive. It also
lends itself to quick hookups in new subdivisions or even temporary units on building sites. Another
plus is mobility: Sub-6 GHz bands blend good speed with decent reach so devices stay online as users
walk around the yard or even down the block. For homes that opt for fixed wireless, installation involves
little more than a small antenna, sparing residents the messy drilling and long waits that can come with
traditional builds. Even so, 5G is not trouble-free. Speed and signal strength drop if you move too far
from a tower, if trees, buildings, or wet weather get in the way, or if too many people crowd onto the
same slice of spectrum. With mmWave gear, radio waves barely pass through drywall, so homes and
offices often need extra indoor receivers or small boosters. On top of that, providers still set data caps
or throttle speeds once you hit those limits, leaving power users disappointed. And while true standalone
5G is spreading, most networks today still lean on 4G backhaul, so they cant yet show everything the
technology promises.

6.3 Recommendations for Choosing Between Wi-Fi 6 and 5G for Residential Internet Services

Picking between Wi-Fi 6 and a 5G phone plan for home internet really comes down to where you live,
how many gadgets you run at once, and what wired services are on your street. In most cities and suburbs
that offer fibre or cable, a Wi-Fi 6 router beats 5G hands down for in-house networking. You get fast,
stable speeds through every room, even more so if you add a mesh kit, making it perfect for busy homes
filled with smart speakers, streaming boxes, and low-latency gaming rigs. In short, Wi-Fi 6 handles the
mumble of devices chatting quietly among themselves while your broadband connection does the heavy
lifting out to the wider Internet. In contrast, 5G technology excels in settings where there is no
installation of wires, including small towns and remote farms characterized as neglected areas in pencil
and paper maps. The 5G technology sends data through radio waves eliminating any waiting time and
allowing instantaneous connections. The same instantaneous connections are appealing to those who
rent homes, camp outdoors, and people who change their residence of moves frequently, but who need
to engage in video conferences, download large files quickly, and have consistently low ping rates. For
many households and 5G technology administers a wireless gateway or an outdoor antenna and needs
to provide socket coverage in a home with a Wi-Fi mesh which enables every cell phone and service to
operate seamlessly.

7 Conclusion

When considering the role of Wi-Fi 6 and 5G technologies as home internet solutions, the review
conveys the pros and the cons of each. In homes that have many smart devices, Wi-Fi 6 is able to provide
better speeds and lower lag as long as a solid wired backbone is present. 5G is still able to provide service
to remote areas, such as rural farmlands and neighborhoods, as it sends fast radio signals a large distance
without the need of many devices on poles. This means Wi-Fi 6 is still the most efficient to use in urban
apartments, and 5G is able to work independently or in conjunction with Wi-Fi 6 in areas where 5G is
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the only option. Assessments of internet service characteristics (throughput, lag, distance, service
interruptions) are in favor of the idea that the best option relies on the specific layout of the space and
the activities of its users. The review presents a combination speed and low-hop experience in a case
where 5G is used to service a Wi-Fi 6 router. Future research ought to replicate scenarios like the one
mentioned to determine the performance of such a combination under different demands. This user
preferences on the system when both are simultaneously operational would be of great interest as well.

As the order volume continues to increase, understanding the functionality and usability of these
digital technologies in building operational networks that are optimally efficient and are able to provide
seamless operational support to communities in their day-to-day activities rapidly is of primary
importance.
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