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Option 7-2

Option 8

Two main categories:
Cat-A or Cat-B
(precoding in DU or RU)
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Layer mapping

Ethernet transport,
e.g. eCPRI

Control plane (C-plane)
Exchanges real-time control messages between the O-DU and the O-RU, such as uplink (UL) and downlink (DL) specific
information on numerology, slot and subcarrier definitions, and antenna configuration.

Management plane (M-plane)
Provides non-real-time management operations between the O-DU and the O-RU, such as start-up installation, software
management, fault management, configuration management, performance management, and security management.

User plane (U-plane)
Transfers the IQ sample data between the O-DU and the O-RU.

Synchronization plane (S-plane)
Ensures time synchronization between the O-DU and the O-RU, as well as other O-RUs in the same or adjacent segments.

Backhaul

5G core network interfaces (NG)

Midhaul

F1 interface (Ethernet)

Fronthaul

Option 7-2x O-RAN/eCPRI

Service management and orchestration (SMO)
RAN intelligent controller (RIC)

Uu interface

O-RAN centralized unit (O-CU)

Option 1

O-RAN distributed unit (O-DU) O-RAN radio unit (O-RU)

O-RAN WG4.IOT – O-RAN interoperability testing

O-RAN.TIFG.E2E-Test – O-RAN E2E testing verifies KPIs of system or O-RAN subsystem
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Option 2
high layer
split (HLS)

Option 7
low layer
split (LLS)Option 3 Option 4 Option 5 Option 6 Option 8

DL

UL

TM TM TM
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RIC

Open platform hosting external RAN control applications (xApps/rApps) to manage and optimize 
the RAN in both real-time and non-real-time supporting different control loops and latency needs:

Responsible for non-real-time RRC, 
PDCP protocol stack functions; divided 
into control and user plane O-CU

Performs real-time L2 and high PHY functions,
baseband processing, and communicates via the
fronthaul interface with several RU layers

Handles the digital front end and parts 
of the PHY layer, as well as the digital 
beamforming functionality

▶ Near-real-time RIC: controls O-CUs and O-DUs within near-real-time of 10 ms to 1 s. 
Hosts “xApps”
Non-real-time RIC: non-real-time control loops higher than 1 second, implements higher layer 
policies and supports machine learning. Hosts “rApps”

▶

.

.

O-RU conformance, regression and production testing 
Integrated and fully automated O-RU test setup compliant to 3GPP TS 38.104/ETSI 
EN 301908-24 and O-RAN ALLIANCE WG4 fronthaul conformance specifications.

Network energy saving (NES)
Automated test solution to measure the energy consumption and efficiency of O-RU.

Field testing
O-RAN network performance evaluation 
and comparison.

O-RAN cell synchronization verification 
over the air.
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O-RAN disaggregated RAN architecture
O-RAN fronthaul interface

O-RAN initiative: Lower layer split (LLS)

 ▶ Cat-A O-RU: Precoding not 
supported (done at O-DU); up to 
8T8R dual/triple band radios

 ▶ Cat-B O-RU: Precoding supported; 
up to 64T64R; massive MIMO 
supported in DL

 ▶ Cat-B ULPI-A O-RU: Massive 
MIMO supported in DL and UL; 
UL channel estimation/BFW 
calculation and UL equalizer at 
O-RU

 ▶ Cat-B ULPI-B O-RU: Massive 
MIMO supported in DL and UL; 
UL channel estimation/BFW 
calculation at O-RU

Test solutions for O-RAN testing

R&S®SMW200A (or R&S®SMBV100B) 
vector signal generator and R&S®FSW 
(or R&S®FSVA3000) signal and 
spectrum analyzer

VIAVI TM500 O-RU Tester and 
O-RU Test Manager Application

¸RTO6 high-performance 
oscilloscope with ¸VSE 
signal analysis software

VIAVI TM500 O-RU Tester and 
O-RU Test Manager Application

R&S®NGx power supply QualiPoc Android R&S®5G Site Testing SolutionSmartAnalyticsPVT360A performance vector tester

O-RU categories 
based on supported 
functionality

www.rohde-schwarz.com/wireless/o-ran

For more information:

http://www.rohde-schwarz.com/wireless/o-ran

