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Executive Summary

Wi-Fi has become the most value defining component of the residential broadband experience and is
becoming the dominant way consumers consume broadband. Wi-Fi technology and products have gone
through multiple generations of innovation, with a clear proposition for the service providers in terms

of bandwidth, throughput, and other features. Now with the advent of Wi-Fi 8 (IEEE 802.11bn) in the Al
era, Wi-Fi 8 offers improvements in determinism, latency and introduces Ultra High Reliability capabilities
that improve midrange coverage, uplink robustness, latency consistency, and coordinated multi AP
operations, exactly in the conditions that dominate real residential deployments.

As service providers plan their timing and evaluate the applicability of Wi-Fi 8, a "one-size-fits-all"
approach will not suffice. Wi-Fi 8 introduces a vast array of sophisticated capabilities; therefore, it is
critical for operators to examine and select the specific features that are most impactful to their
distinct deployment requirements and business models. For service providers, the strategic selection
and adoption of these targeted features will yield the highest ROI.

Wi-Fi 8 enables residential gateways to deliver predictable performance under load, support Al driven
and latency sensitive applications, and differentiate services based on quality, not just peak speed. By
making reliability, latency, and consistency first class attributes of in-home wireless, Wi-Fi 8 transforms
the residential gateway into a scalable service platform optimized for user experience and monetization
in the Al age.

1. Introduction

Over the past two decades, Wi-Fi has evolved from a “best-effort” local connectivity technology into the
primary access network for the inside of homes and small businesses. What began with IEEE 802.11b/g
as a cable-replacement solution has progressed through successive generations, including 802.11a,
Wi-Fi 4 (802.11n), Wi-Fi 5 (802.11ac), Wi-Fi 6 (802.11ax), and Wi-Fi 7 (802.11be).

Modern residential gateways now carry latency-sensitive and business-critical traffic including
work-from-home VPNs, cloud gaming, XR applications, real-time media streaming, and Al-driven
telemetry. While Wi-Fi 6 and Wi-Fi 7 delivered significant increases in peak throughput, service providers
now prioritize predictable performance, reliability, low latency, and robustness. With careful evaluation,
service providers can select key Wi-Fi 8 features for their residential gateway deployments. Selection of
key features will depend on evaluation of the unique requirements of the service provider and mapping
them to candidate features evaluated in this industry paper.

The emergence of the Al era further amplifies these requirements. Al workloads introduce latency-critical
uplink traffic, continuous telemetry, and sensitivity to jitter and tail latency. This creates a widening gap
between existing Wi-Fi generations and future operator requirements, a gap that Wi-Fi 8 is designed to
address.
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2. Wi-Fi 8 (802.bn)
2.1. Overview

Wi-Fi 8, based on the IEEE 802.11bn standard, represents the next evolution of wireless technology. Marketed under the banner of Ultra-High
Reliability (UHR), it is purpose-built for deterministic, low-latency, and highly efficient wireless connectivity in demanding environments. This
focus positions Wi-Fi 8 not just as a speed upgrade, but as a key enabler of the “Al Era”.

Building on the foundation of Wi-Fi 6 (802.11ax) and Wi-Fi 7 (802.11be)-specifically technologies such as OFDMA and Multi-Link Operation
(MLO), Wi-Fi 8/802.11bn introduces significant MAC enhancements. These include Multi-AP Coordination, Non-Primary Channel Access
(NPCA), Dynamic Subband Operation (DSO) and Seamless Roaming. On the PHY; layer, improvements include Distributed Resource Units
(DRU), doubling LDPC codeword length (2xLDPC), expanded Modulation and Coding Schemes (MCS), and the new Enhanced Long Range (ELR)
mode designed to deliver more consistent performance across varying distances. Wi-Fi 8 offers enhanced security with Secure Control Frames
and continues to advance power-saving mechanisms for both client devices and access points, ensuring energy efficiency alongside reliability.

These features fall into seven main areas and those are evaluated in subsequent sections:
= PHY Improvements
= Multi-AP Coordination
= Airtime and Network Efficiency
= Roaming
= Power Saving and In-Device Coexistence
=  Security

= low Latency

Features Like core enhancements to the PHY layer (including range) and Multi-AP Coordination specifically co-TDMA will deliver tangible
improvements, allowing service providers to build value around their core services and the user experience. Conversely, other features like
coordinated beamforming may add complexity with little relative reward in real life residential environments.

2.2. PHY Improvements
Wi-Fi 8 introduces PHY enhancements focused on improving the “rate versus range” performance, a critical metric for real-world deployments.

Unequal Modulation (UEQM)

Multiple Input Multiple Output (MIMO) allows data transmission over multiple spatial streams, with bits on each spatial stream modulated
independently. In earlier Wi-Fi generations, modulation on all spatial streams was constrained to be identical, referred to as Equal Modulation
(EQM). This limitation prevents a beamformed transmission from optimizing the modulation to the actual signal-to-noise ratio (SNR) of the
individual spatial streams.

Although IEEE 802.11n initially introduced support for unequal modulation across spatial streams (UEQM), allowing different modulation
orders per stream. However, this capability was abandoned in subsequent Wi-Fi generations. Wi-Fi 8 (802.11bn) re introduces UEQM in a
flexible and effective manner.

UEQM enables additional performance gains when combined with beamforming, where spatial streams experience different signal quality
(e.g., different SNR levels). By allowing higher quality spatial streams to use higher order modulation while maintaining robustness on weaker
streams, Wi-Fi 8 achieves up to 2 dB improvement in rate versus range, depending on deployment conditions and MIMO configuration.

802.11bn selected the UEQM patterns to provide a balance between system complexity and performance enhancement. UEQM combinations
are defined for two to four stream transmissions and exclusively use LDPC.

Beyond the re-introduction of UEQM, 802.11bn defines several new Modulation and Coding Schemes (MCS) that were absent from previous
standards. These new rate and modulation combinations-including QPSK (rate 2/3), 16 QAM (rate 2/3 and 5/6), and 256 QAM (rate 2/3)-can
be utilized in both EQM and UEQM configurations. UEQM provides improvements in all deployment scenarios, but is not interoperable with
older generations of Wi-Fi.

Low Density Parity Check (LDPC)

Low Density Parity Check (LDPC) codes are advanced, “capacity approaching error correcting codes first introduced to the Wi-Fi ecosystem with
IEEE 802.11n in 2009. The original standard defined codeword sizes of 648,1296, and 1944 bits- sizes that remained unchanged in subsequent
Wi-Fi amendments.
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Experience from other communication technologies has revealed that longer codewords can significantly enhance error correction
performance. Technologies such as PON, MoCA, and 5G have adopted substantially larger codewords, using codewords up to 17,280 bits, 5G
supporting codewords up to 8448 bits and MoCA codewords up to 4900 bits.

To address this, IEEE 802.11bn defines a new 2xLDPC codeword size, increasing the maximum codeword length from 1944 bits to 3888 bits.
This choice represents a pragmatic trade off between implementation complexity and achievable performance gains.

The new LDPC definition reuses existing LDPC code elements, enabling parallelism in both encoding and while requiring only minor
modifications to existing LDPC processing pipelines.

Measured gains from the enhanced LDPC coding are in the range of 0.5 to 1 dB, depending on channel conditions. These gains have been
confirmed through both theoretical analysis and practical receiver implementations, contributing directly to improved rate versus range
behavior. 2xLDPC provides improvements in all deployment scenarios, but is not interoperable with older generations of Wi-Fi.

Distributed Resource Units (DRU)
In OFDMA based systems, different users are allocated different parts of the spectrum, referred to as Resource Units (RUs). Conventional RUs,
as first introduced in IEEE 802.11ax, consists of a contiguous block of tones within the channel bandwidth.

Wi-Fi 8 introduces Distributed Resource Units (DRU), where tones are spread across a larger bandwidth rather than being clustered in a
contiguous block. The primary motivation for DRU is to limit the number of tones per MHz, enabling higher per tone transmit power in Power
Spectral Density (PSD) limited environments, such as regulatory domains operating in the 6 GHz band.

By distributing tones across the spectrum and enabling higher transmit power, DRU improves uplink robustness and performance under power
constrained conditions, making it particularly relevant for uplink heavy traffic profiles.

The 802.11bn standard defines DRU sizes of 26, 52, 106, 242, and 484 tones, with pilot tone patterns specified for each configuration. DRUs
support distribution bandwidths of up to 80 MHz. For higher bandwidths, multiple 80 MHz subblocks can be assigned DRUs separately.

DRU operation is defined only for uplink OFDMA. New UHT Long Training Field (UHT LTF) signals are introduced to support accurate channel
estimation for distributed tones. Additionally, the trigger frames used to solicit clients to send UL OFDMA transmissions are updated to
accommodate DRU allocations.

DRUs can coexist with regular RUs (RRU) in different 80 MHz segments but are not supported for uplink multi user MIMO. Additionally, DRU
operation is limited to two spatial streams.

1 A A

Figure 1: OFDMA, DRU's

In conventional OFDMA, each user is allocated a contiguous group of tones. With DRUs, the tones are spread out across the bandwidth.

Enhanced Long Range (ELR)

As range increases, Wi-Fi transmissions must fall back to lower rates to ensure reliable transmission. The lowest data rate supported by legacy
802.11a/g systems is 6 Mbps. IEEE 802.11b provided longer range through 1 Mbps operation but only in the 2.4 GHz band. One problem with
servicing clients at long range is the imbalance in transmit power. In typical residential deployments, access points transmit at higher power
levels than client devices. This creates a disparity in the range between uplink and downlink. Both uplink and downlink need to be operational
for a client to be able to connect to an AP.
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The goal of Enhanced Long Range (ELR) in Wi-Fi 8 is to address this imbalance by improving uplink link budget by up to 6 dB, improving uplink
performance.

IEEE 802.11bn defines a new PPDU format dedicated to ELR operation. ELR transmissions operate at 20 MHz bandwidth, use a single spatial
stream, and support either BPSK or QPSK modulation.

The ELR PPDU includes several new design elements absent in other PPDU types, improving detection robustness and synchronization. Stations
are required to synchronize their sampling clock to the AP to support reliable ELR operation.

Collectively, these enhancements significantly improve preamble detection and data reception in uplink links, enabling reliable connectivity at
extended distances. ELR does not provide range extension for older generations of Wi-Fi.

2.3. Multi AP Coordination

As residential environments increasingly deploy multiple access points—gateways, extenders, and mesh nodes—several APs often transmit
simultaneously in the same frequency band. To manage this complexity, Wi-Fi 8 defines Multi AP techniques that allow two or more APs to
operate concurrently using coordinated transmission methods.

In coordinated approaches, data for a user is transmitted from a single AP, while multiple APs (transmitting to other users) coordinate their
time, frequency, or spatial usage to improve overall performance.

As residential networks deploy multiple access points, uncoordinated channel access leads to contention and latency. Wi-Fi 8 introduces explicit
multi AP coordination, focusing on coordinated transmission techniques where APs cooperate in time, frequency, or power while transmitting
their user data.

Coordinated

Figure 2: Coordinated Multi-AP lllustration

Multi-AP coordination is in principle available to any scenario with multiple APs but may be most suitable for Mesh deployments. Isolated
single AP deployments or older generations of Wi-Fi will not benefit from coordination.

Multi AP Coordinated TDMA (Co TDMA)

In Overlapping BSS (OBSS) scenarios, multiple APs may operate on the same primary channel. When one AP acquires a Transmission
Opportunity (TXOP), that TXOP can be shared with other cooperating APs.

Coordinated TDMA allows the AP that gains channel access to allocate portions of its TXOP to neighboring APs. Each AP uses its assigned
portion to serve its own BSS. This significantly reduces the interval required for each AP to access the channel, improving latency and fairness in
dense deployments.

One of the important advantages of Co TDMA is that it provides performance benefits even when client devices do not support Wi-Fi 8
features, making it highly valuable for real world operator networks, where a mix of legacy and modern hardware is standard.

AP1 Coordination AP2
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Figure 3: Coordinated TDMA Multi AP Scheme
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Figure 4: Co-TDMA

In coordinated TDMA, an AP can decide to allow another AP to use part of the medium time that it has won through contention.

Multi AP Coordinated rTWT (Co rTWT)

Restricted Target Wake Time (rTWT) allows an AP to schedule Service Periods (SPs) during which selected stations are granted access,
prioritizing low latency traffic. In OBSS scenarios, multiple APs may independently manage rTWT schedules, leading to collisions and inefficient

use of airtime.

Coordinated rTWT enables APs to share SP scheduling information and negotiate non overlapping service periods. APs exchange schedule
information and reschedule transmissions to avoid collisions. While functional, the real world performance gain of coordinated rTWT remains
under evaluation.

AP1 AP2
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Figure 5: Coordinated r-TWT Scheme

Multi AP Coordinated Spatial Reuse (Co SR)
In OBSS environments, packet collisions may occur depending on relative transmit and receive power levels. Coordinated Spatial Reuse (Co-SR)
allows APs to exchange power information and adapt transmission power dynamically to reduce interference between neighboring BSSs.

By coordinating power levels, APs may transmit simultaneously while minimizing mutual interference, improving overall throughput. Both
APs exchange transmit and receive power information and adjust accordingly. Real world gains depend strongly on deployment geometry and
remain under evaluation.
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Figure 7: Coordinated Spatial Reuse

In coordinated Spatial reuse, two APs transmit simultaneously while coordinating their power and choosing their target stations, such that mutual interference is minimized.

Multi AP Coordinated Beamforming (Co BF)

Coordinated Beamforming (Co-BF) allows APs to exchange sounding information and adapt their beam patterns to reduce interference toward
neighboring BSSs. By shaping beams appropriately, APs can transmit simultaneously, increasing spatial reuse and total throughput.

While Co-BF offers strong theoretical potential, practical gains are limited by the associated protocol overhead of sounding and control frames
and by implementation complexity. Consequently, Co BF is considered a longer term optimization rather than a primary driver for residential

Wi-Fi 8 deployments.

AP1 Coordination AP2

K BSS1

¢

BSS1
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Figure 8: Coordinated Beamforming Scheme
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Figure 9: Two APs Transmit Simultaneously

Similarly to SR, two APs transmit simultaneously, while coordinating their power and choosing their target stations. In addition, the APs use precoding to create transmission nulls

towards the interfered stations to further limit the mutual interference.

2.4. Airtime and Network Efficiency

While previous amendments to the 802.11 standard continued to increase bandwidth, the channel access mechanism still depends on the
availability of a single 20 MHz primary channel (possibly shared by multiple BSS), regardless of the overall availability of spectrum within the BSS
BW. Wi-Fi 8 attempts to address this limitation with two new features.

Non Primary Channel Access (NPCA)

In OBSS scenarios, the primary channel may be occupied by another BSS while secondary channels remain idle. Wi-Fi 8 introduces Non Primary
Channel Access (NPCA) allowing a BSS to temporarily access secondary channels while the primary channel is busy. This kind of access was

prohibited in previous versions prior to 802.11bn.

The AP detects an OBSS transmission, switches to a secondary channel to serve clients, and returns to the primary channel before the OBSS
transmission ends. This mechanism significantly improves performance in carrier deployments where neighboring networks interfere with user

traffic.
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Figure 10: NPCA

In NPCA, devices are allowed to use spectrum that would otherwise go unused (under current channel access rules) when transmissions in the primary part of the band don’t
occupy the full bandwidth

Dynamic Subband Operation (DSO)

In current deployments, many stations operate at medium bandwidth capabilities, typically 80 MHz. While the AP may support a bandwidth of
up to 320 MHz, it is forced to fall back to lower bandwidths when transmitting to these devices. Using only a fraction of the AP’s full bandwidth
results in inefficient spectrum usage and significantly impacts the performance of the connections of the other stations in the network.

Dynamic Subband Operation (DSO) allows the AP to allocate DSO capable stations to different subchannels while maintaining service for legacy,
non DSO, bandwidth-limited stations on the primary channel. Similar in concept to OFDMA, this operation enables the AP to exploit unused
bandwidth, improving overall airtime efficiency.

Primary 80

8T No DSO
S40 »Time s (I

JEE STAL STA2 STA2 STAL
S20 »Time ST
P20 > Time g (] DSO
@ > 511

Figure 11: DSO TX-Op

Figure 12: DSO Capable Device

In DSO, a DSO capable device can be moved to transmit in a secondary band, even if its supported bandwidth cannot cover the full bandwidth of the channel. This allows
“stacking” of devices with lower bandwidth support such that the entire bandwidth can be used effectively.

2.5. Seamless Roaming
Seamless roaming improves the procedure when a station moves from one AP to another by enabling faster transitions and optional lossless

handover. During this process, APs exchange context information, allowing the target AP to establish a data path quickly and maintaining
simultaneous links during the transition.
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The combination of mechanisms like EasyMesh (or any other mesh controller) and the new seamless roaming mechanism allows an STA

to roam from one AP to another while maintaining the correct routing over the distribution system in residential or enterprise scenarios.
Seamless roaming protocol oversees making the roaming in the Wi-Fi domain as fast and smooth as possible while EasyMesh controller is in
charge of redirecting the traffic to the right AP and to make decisions on when the roaming may be necessary taking into consideration the
overall network status. Seamless roaming as defined in 802.11bn requires all participating STAs and APs to implement Wi-Fi 8. Older generation
devices will not gain benefits from this feature.

2.6. Power Saving and In-Device Coexistence
AP and Client Power Save

Wi-Fi 8 introduces a new power saving framework applicable to both APs and stations, defining lower capability and higher capability
operating modes. In lower capability mode, devices disable high performance features (higher bandwidth, multiple spatial streams, higher
modulation, ...) while continuing to receive control frames on the primary 20 MHz channel, reducing energy consumption.

Transitions between power modes can be scheduled or dynamic. In scheduled mode, periodic transitions are predefined and announced. In
dynamic mode, a device remains in low capability mode until it receives an external control trigger to wake up.

In Device Coexistence

Many devices support multiple radio technologies. The combination of Bluetooth and Wi-Fi is most prevalent. When operating in the same
frequency band-and possibly even sharing antennas, transmissions of one technology may interrupt or preempt transmissions of another
technology.

Historically, Wi-Fi has been oblivious to the kind of interruptions that may be caused because of other coexisting technologies on the same
device. In device coexistence mechanisms, two different operation modes are introduced: Periodic Unavailability Operation (PUQO) and
Dynamic Unavailability Operation (DUQO). PUO allows devices to signal periods of Wi-Fi availability or unavailability, reducing collisions with
other radios such as Bluetooth and improving overall device operation. On the other hand, DUO allows a STA to dynamically and temporarily
declare a link or radio as unavailable. The AP uses this information to manage scheduling, ensuring it does not try to send frames during the
STA's unavailable periods.

AP Wi-Fi Link STA
. > BL Device
9 llllllllll é

/ BL link
STA announce to the AP

the Wi-Fi unavailability -
Periods

Figure 14: In Device Coexistence
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2.7. Security

Control Frame Protection

While Wi-Fi data frames are protected by encryption, control frames have historically remained unprotected. Wi-Fi 8 extends protection to
control frames by adding integrity verification mechanisms based on key negotiation between AP and station.

Protecting control frames prevents attacks that could disrupt data service, drain resources, or degrade performance. This enhancement
extends security coverage beyond data and management frames to critical protocol control signaling.

n
pas Attacker

o ]

2.8. Latency Figure 15: Control Frame Attack

AP

Wi-Fi 8 introduces mechanisms to directly address latency, including support for Low Latency, Low Loss, Scalable throughput(L4S) and Low
Latency Indication (LLI).

L4S support

L4S addresses tail latency caused by buffering- by enabling Explicit Congestion Notification (ECN) across the end to end network path. Receivers
mark packets experiencing congestion and reflect this information to the sender, allowing rapid and stable rate adaptation without packet loss.

In parallel, L4S makes use of low-latency queues to expedite the traffic that is marked as priority and reduce the residence time of these
packets in the device queues.

Together, these mechanisms reduce the latency associated with the time spent in buffers in congested scenarios.

By combining L4S support and the new MAC mechanisms introduced in Wi-Fi 8 to reduce the latency corresponding to the channel, access
improves significantly the end-to-end tail latency.

Low Latency Indication

Low Latency Indication (LLI) allows a station to inform the AP of buffered, latency critical frames that require urgent transmission within the
same TXOP. This enables the AP to prioritize uplink traffic with minimal turnaround time, improving responsiveness for gaming, XR, and Al
workloads.

Figure 16: L4S
3. How can Service Providers and Users gain from Wi-Fi 8 in the Al age

The residential gateway has evolved from a simple connectivity device into a service delivery platform that directly determines user
experience, perceived service quality, and long term customer loyalty. In the Al age, this evolution accelerates dramatically. Al driven
applications fundamentally change traffic patterns, latency sensitivity, and reliability requirements, exposing limitations in traditional best effort
Wi-Fi operation.

Wi-Fi 8 addresses this shift by enabling service providers to move beyond peak speed marketing and toward predictable, differentiated, and
monetizable user experience. The true value of Wi-Fi 8 lies not in a single feature, but in how its coordinated set of PHY, MAC, and system level
capabilities translate into tangible benefits for both operators and end users.

INDUSTRY PAPER 10/12



R I

iders

From “Best Effort” to a Deterministic Wi-Fi Experience

Historically, residential Wi-Fi has been optimized for peak throughput under ideal conditions. However, users do not experience

“peak speed” — they experience latency spikes, coverage holes, congestion, and instability, especially in dense homes, Multi-Dwelling Units
(MDUs), and mesh environments. Al workloads further amplify these pain points by introducing continuous uplink traffic, latency critical
inference data, increasing the network’s sensitivity to jitter and tail latency.

Wi-Fi 8 fundamentally shifts the operating model by introducing mechanisms that stabilize performance under load. Key features- such as
Unequal Modulation, enhanced LDPC coding, and Distributed Resource Units improve rate versus range and uplink robustness exactly where
residential networks operate most of the time. This shift directly translates into fewer dead zones, fewer retransmissions, and more consistent
performance across rooms and floors — outcomes users immediately perceive as “better Wi-Fi.”

For service providers, this shift translates into fewer support calls, lower truck roll rates, and reduced reliance on over provisioning or extender
deployments to mask RF limitations.
Enabling Al Driven Services Through Reliable Uplink Performance

Al use cases place unprecedented emphasis on uplink reliability and consistency, something previous Wi-Fi generations were not designed to
optimize. Voice assistants, gaming, home monitoring, security analytics, edge inference, and cloud assisted Al features all depend on sustained,
low error uplink connectivity rather than occasional high speed bursts.

Wi-Fi 8 directly targets this requirement. Distributed Resource Units improve uplink operation in PSD limited environments such as 6 GHz, while
Enhanced Long Range operation increases uplink link budget by up to 6 dB. Together, these capabilities enable reliable uplink communication
from locations that previously operated at the margin of coverage.

For users, this means Al enabled features work consistently, rather than intermittently. For service providers, it enables new Al based service
offerings that would otherwise be impossible to guarantee over best effort Wi-Fi.

Scaling Residential Networks Without Scaling Chaos: Multi AP Coordination

As homes grow larger and service providers deploy mesh and extender based architectures at scale, Wi-Fi networks increasingly operate as
multi AP systems, often with multiple access points competing for the same limited spectrum. Without coordination, this results in increased
contention, collisions, unpredictable latency, and poor performance — especially under load.

Wi-Fi 8’s Multi AP Coordination mechanisms address this problem directly. Coordinated TDMA, in particular, allows multiple APs to share a
single channel access opportunity, dramatically reducing contention and access delays. Importantly, these gains apply even when client devices
do not support Wi-Fi 8, making them immediately valuable in real world deployments.

Especially in extender-based systems, the management layers in the RGW may optimize the use of the airtime by the different APs in the
system to maximize the overall end to end throughput. For this, RGW may analyze the network needs and topology and instruct the different
APs to share their allocated capacity to other APs to offer the best experience.

While in mesh-based systems there is no central entity that can make this network-wide optimization, mesh APs may still benefit from the
possibility to share time between them to offer their excess of capacity to other APs in the network.

For service providers, this enables:
= Higher quality mesh deployments
= Bounded latency across multiple APs
= Improved performance without requiring full client refresh
For users, the benefit is seamless performance across the entire home, even with multiple simultaneous applications and devices.

Improving Spectrum Efficiency in Dense Environments

Dense residential deployments — especially MDUs — suffer from persistent interference and underutilized spectrum. Traditional primary
channel centric operations often waste available capacity when neighboring networks occupy the primary channel.

Wi-Fi 8 introduces NPCA and DSO to solve this inefficiency. NPCA allows a network to temporarily operate on secondary channels while the
primary is blocked, significantly improving throughput and responsiveness. DSO further improves efficiency by tailoring bandwidth use to
device capabilities, ensuring that lower bandwidth devices do not penalize higher capability stations.

For operators, this increases effective capacity without additional spectrum, enabling higher service quality in challenging environments. For
users, it reduces congestion related slowdowns and improves responsiveness during peak usage.
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Latency as a First Class KPI

In the Al age, latency has emerged as a defining user Key Performance Indicator (KPI). Cloud gaming, XR, remote work, and Al interaction all
expose latency spikes that users immediately notice and customer satisfaction drops.

Wi-Fi 8 introduces explicit latency mechanisms such as Low Latency Indication and support for L4S. These allow latency critical traffic to be
identified and scheduled appropriately, while ECN based congestion signaling prevents buffer bloat and tail latency buildup.

This enables service providers to monetize latency consistency, rather than just raw speed. It opens the door to premium service tiers aligned
with gaming, XR, and Al enhanced applications.

Power Efficiency and Operational Sustainability

Energy efficiency is increasingly important for both users and operators. Wi-Fi 8 extends power saving mechanisms to include interoperable AP
side power management, enabling gateways and extenders to reduce energy consumption without sacrificing responsiveness.

For service providers, this contributes to lower operational costs and longer device lifetimes. For users, it improves sustainability and reduces
heat, noise, and idle power consumption. Moreover, it will allow service providers to more easily comply with emerging regulations that are
expected to impose stricter power consumption limits.

Security and Trust as Service Differentiators

As control plane mechanisms become more central to Wi-Fi operation, protecting control frames becomes critical to maintaining service
integrity. Wi-Fi 8 extends protection to control frames, preventing denial of service and spoofing attacks that degrade user experience without
obvious symptoms.

This improves overall network robustness and reinforces user trust — a critical factor as gateways increasingly hosts Al driven services and
sensitive data flows.

The Residential Gateway as the Al Service Anchor

Taken together, Wi-Fi 8 transforms the residential gateway from a connectivity endpoint into a reliable Al service anchor. It enables service
providers to:

= Deliver predictable experience instead of best effort connectivity
= Monetize quality, latency, and reliability

= Support Al driven services at scale

= Reduce support and operational costs

= Differentiate meaningfully beyond access speed

For users, Wi-Fi 8 enables a home network that just works — consistently, everywhere, and for the applications that matter most in the Al age

4. What’s Next

Future industry papers will explore Wi-Fi 8 and Al workloads, dense MDU deployments, latency driven architectures, and new monetization
models.
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