
Exploring 3GPP Standardization
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(RAN1: TSG Radio Access Network Working Group 1) 
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Enhanced performance
and capability

Better support for 
new applications and 

terminal types
Bridge towards 6G
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Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

2022 2023 2024

RAN1 (2022.Q2 ~ 2023.Q3)

Maint.RAN2/RAN3/RAN4 (2022.Q3 ~ 2023.Q4)

Maint.

ASN.1 freeze
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Q4Q3Q2 Q4Q3Q2Q1

2022 2023

Evolution of Duplex Operation

NR Sidelink Evolution

Positioning Evolution Positioning Evolution

RedCap Evolution RedCap Evolution

Network Energy Savings Network Energy Savings

Further UL Coverage Enhancement

Network Controlled Repeater Network Controlled Repeater

DSS

Low Power WUS

Enhancements for XR (RAN2-led) Enhancements for XR (RAN2-led)

Mobility Enhancement (RAN2-led)

Target date for 

RAN1 Rel-18 completion

NTN Evolution – NR-NTN, IoT-NTN (RAN2-led)

UAV (RAN2-led)

Less than 5MHz Dedicated Spectrum (RAN4-led)

Work Item Study Item Extension

MIMO

CA Enhancement

AI/ML – Air Interface
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(Artificial Intelligence / Machine Learning) 

CSI feedback enhancement
Beam management 

enhancement
Positioning accuracy 

enhancement

CSI overhead reduction, 
improved accuracy, prediction

Beam prediction in time/spatial domain
for overhead and latency reduction, 

beam selection accuracy improvement

Improved positioning accuracy 
even in non-line-of-sight conditions



7

(Artificial Intelligence / Machine Learning) 
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(MIMO: Multiple Input Multiple Output)

Unified TCI for
multi-TRP

Two TAs DMRS enhancement SRS enhancement

CSI enhancement
(multi-TRP, high/med velocity)

Simultaneous 
multi-panel UL TX

8TX UL transmission

Multi-TRP (TX/RX point) enhancement Reference signal enhancement

Uplink enhancement
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Radio access network (87%) Core network & data center (12%) Other operations (1%)

Mobile Net Zero 
State of the Industry on Climate Action 2023

GSMA
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DL DL DL DL UL

DL DL DL DL

UL UL UL UL UL

TDD (Time Division Duplex) SBFD (Sub-Band Full Duplex)

time time

frequency frequency
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Existing NR waveform LP-WUS waveform

• Larger bandwidth
• Requires complex receiver and 
• Requires higher receiver power consumption

• Smaller bandwidth
• Requires simpler receiver
• Requires lower receiver power consumption
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• Acceptable XR experience requires frame rates of at least 60fps 
and 2K resolution per eye

• Immersive XR experience requires frame rates of 90 or even 120fps 
and resolutions up to 8K per eye 

https://www.3gpp.org/technologies/xr-nr



14

Coverage enhancement Disabling of HARQ feedback

Network verified UE location Improved GNSS operations

For NR For eMTC/NB-IoT




