
5G-Advanced:Overview
This presentation provides an overview of 5G Americas' newest white paper, 

5G-Advanced Overview, summarizing key features introduced in 3GPP Release 18 and 

beyond. We'll explore network deployment strategies, strategic implications for 

stakeholders, and the evolution path to 6G.



Significance of 5G-Advanced

Foundation
Builds on 5G Standalone (SA) 

architecture, requiring strategic 

alignment across core, RAN, spectrum, 

automation, and business systems

Key Capabilities
Integrates artificial 

intelligence/machine learning (AI/ML), 

extended reality (XR) applications, 

improved energy efficiency, and ultra-

reliable low-latency communications 

(URLLC)

Business Impact
Unlocks new services, business models, 

and revenue opportunities while 

expanding coverage and Internet of 

Things (IoT) scalability

5G-Advanced represents 3GPP Release 18 and beyond, marking a significant evolution in mobile network capabilities and laying the 

groundwork for future 6G technologies.



Evolution of Mobile Network Standards
The 3rd Generation Partnership Project (3GPP) has systematically advanced mobile telecommunications through a series of Releases, 

culminating in the transformative 5G-Advanced.

1998: 3GPP Foundation
A collaborative initiative to develop global mobile telecommunications protocols.

3G & 4G LTE Eras
Early Releases focused on UMTS and LTE, significantly improving data rates and efficiency.

Release 15: 5G Foundations
Established the core architecture for eMBB, URLLC, and mMTC capabilities.

Release 16: 5G Expansion
Refined latency, enabled network slicing, and integrated industrial IoT.

Release 17: 5G Enhancements
Introduced NR-Light for IoT and enhanced satellite communication integration.

Release 18: 5G-Advanced Begins
Marks the start of 5G-Advanced with native AI/ML, XR, and energy efficiency.

Release 19: Continued Trajectory
Deeper AI/ML, enhanced XR support, RedCap, ambient IoT, and NTN integration.



AI-Native Network Capabilities
AI is becoming an integral component of network architecture, enabling:

Real-time beamforming optimization using reinforcement learning

Intelligent Radio Resource Management (RRM) algorithms

Multi-layer traffic steering across macro, micro, and small cells

Zero-touch automation and predictive maintenance

AI-powered features can reduce RAN power consumption by 10-20% through predictive cell switch-offs during low-traffic periods.



Energy Efficiency Innovations
With RAN consuming 80-90% of mobile network energy, 5G-Advanced introduces major efficiency enhancements:

Cell Discontinuous Transmission and Reception for sleep states during inactive periods

Dynamic antenna adaptation between configurations based on traffic demand

Inter-node conditional handover (CHO) for reliable transitions

Device-level energy-saving solutions with secondary low-power radio

These techniques can deliver up to 56% energy savings under specific conditions, with typical savings of 15-30% during low-to-medium 

loads.



Latency and Reliability 
Enhancements

Low Latency, Low Loss, Scalable Throughput 
(L4S)
Tackles queuing delay4the biggest source of network latency4reducing 

it to near-zero for time-sensitive applications

XR Application Support
Guaranteed bit rates and specific QoS requirements through dedicated 

5G QoS identifiers (5QIs), enabling cloud-rendered XR content

RedCap and eRedCap
Enables cost-effective, scalable IoT solutions while maintaining robust 

performance levels for wearables, industrial sensors, and video 

monitoring



Spectral Efficiency and NTN Integration

Massive MIMO Advances
Up to eight transmission chains in uplink

Multi-TRP optimizations for reduced latency

Enhanced beam management and signaling resilience

Current spectral efficiency: 10-80 bps/Hz

6G target: 50-400 bps/Hz over 400 MHz TDD bands

Non-Terrestrial Networks (NTN)

Integration of LEO, MEO, and GEO satellites with HAPS extends 

coverage to 85% of Earth's surface beyond traditional cellular 

coverage.



Non-Terrestrial Networks (NTN)
Integration of LEO, MEO, and GEO satellites with HAPS extends 

coverage to 85% of Earth's surface beyond traditional cellular 

coverage.

Transparent architecture simplifies ground infrastructure by 

relaying signals through satellites without processing, while 

regenerative architecture introduces onboard satellite processing 

for more efficient network management and advanced capabilities.



Deployment Insights and Spectrum 
Utilization

1

Low-band Spectrum
Under 1 GHz: Offers wide-area 

coverage and serves as foundation of 

nationwide 5G connectivity, ensuring 

consistent service across broad 

geographic regions

2

Mid-band Spectrum
1-6 GHz: Provides optimal balance 

between capacity and coverage, 

enabling higher throughput and lower 

latency in suburban and urban 

environments

3

High-band mmWave
24-100 GHz: Delivers ultra-high 

capacity and multi-gigabit speeds in 

dense urban zones and high-demand 

venues such as stadiums and transit 

hubs

Key deployed features include 5G-SA architecture, network slicing, uplink/downlink enhancements, AI optimization, RedCap device 

support, advanced positioning, enterprise solutions, and NTN integration.



The Path to 6G
12024-2026

Pre-standardization and system design as 3GPP Release 

20 finalizes 5G-Advanced and initiates early 6G studies

2 2026-2028
Phase 1 standardization focusing on study items under 

3GPP Release 21

32028-2030
Phase 2 standardization defining network architectures, 

protocols, AI-native stacks, reconfigurable intelligent 

surfaces, ISAC, and sub-THz physical layer design 4 2029-2030
Pre-commercial trials expected to begin

6G will be a transformative force in mobile communication, envisioned as a cognitive and ambient infrastructure that integrates hyper-

connectivity, AI-native capabilities, sustainability, and security across humans, machines, sensors, and digital twins.


