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◼ LIONS Technology, established in July 2019, is 

dedicating to wireless SmallCell base stations and RF 

technology development, manufacturing, marketing, 

sales, and customer support. 

◼ LIONS team was established with core competencies 

in 2G/3G/4G all-RAT and all-bands SmallCell products, 

LIONS team takes all experiences to participate in the 

5G wireless communication market.

◼ Unlike other O-RAN suppliers, LIONS is not only 

developing base stations software, but also design 

and fine tune RF technologies from bottom up. The 

integration of the end-to-end O-RAN function is 

guaranteed.

◼ LIONS strategically partners with a Fortune 500 

company in manufacturing, supply chain, and quality 

assurance to ensure its products meet the world-class 

standards.

Business operation/ R&D/ Technical Services/ 
Supplier Chain/ Procurement/ Manufacture PM

5G technology research/ 5G market 
analysis/ 5G product line design and 
management (PLM)/ Technical 
service/ RMA 

Headquarters Hsinchu, Taiwan
LIONS Taiwan Technology Inc.

Los Angeles, USA
LIONS USA Technology, INC.

Introduce to LIONS



Conformance Test – Summary

Case Device Venue Test Standard Test Result

A LIONS RANathon O-RU Auray O-RAN.WG4.CONF Complete and pass

B LIONS RANathon O-DU O-CU Auray O-RAN.WG8.IOT+ O-RAN.WG4.IOT Complete and pass

C O-RAN Auray O-RAN.WG8.IOT Complete and pass

D O-RAN Auray Performance & Stress Test Complete and pass

E O-RAN Auray Network Security Complete and pass
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LIONS RANathon O-RAN Products



Product – O-CU & O-DU

◼ 3GPP R15/ R16 compliance
◼ O-RAN CU+DU architecture/eCPRI Fronthaul Sync
◼ Max. 400 UEs per cell
◼ NETCONF/YANG management
◼ PDCP duplication
◼ CSI-RS measurement 
◼ Mini-slot Schedule
◼ Bandwidth – 100MHz/200MHz
◼ Numerology 3 [120KHz]
◼ MU-MIMO
◼ URLLC Basics
◼ Network function virtualization

Xilinx acceleration card 

Management interface

LIONS RANathon O-CU and O-DU



Product – FHGW

LIONS RANathon FHGW
■ Deployment: Indoor, near O-DU
■ Function: Uplink aggregation, downlink relay
■ O-DU interface: Open Fronthaul (Option 7-2x)/ 10G eCPRI interfaces
■ O-RU interface: Open Fronthaul (Option 7-2x)/ 10G eCPRI interfaces/ Max. 8xO-RUs per FHGW
■ Timing: 1588v2, SyncE, and GPS GNSS/ active GPS antenna
■ Dimension: 428mm x 316mm x 137mm
■ Weight: 4.35 Kg
■ Level of protection: IP30
■ Atmospheric pressure: 81 to 106Kpa. 
■ Operating temperature: -5℃ ~ +45℃
■ Operating humidity: 5%~95%
■ Cooling mode: Fan
■ Power supply: 100~240V AC
■ Power consumption: 60W FHGW
■ RU remote power: AnyTek terminal plug, 60W per port

FHGW



Product – O-RU

Outdoor: 428X316X137mm

Outdoor (RS8602/ RS8600)

Frequency Bands n78 (RS8602), n79 (RS8600)

Occupied Bandwidth Up to 100MHz

MIMO 4T4R

Max. Tx Power 5W/ch (RS8602), 250mW/ch (RS8600)

Fronthaul Split O-RAN 7-2x

Dimension 428X316X137mm

Weight 15 Kg / 10.5Kg 

Mounting method Wall and pole mounting

Atmospheric pressure 81 to 106Kpa. 

Level of protection IP65

Temperature and Humidity -40℃ to ＋55℃; 5%~95%

Cooling Passive

Power Consumption 150W/ 60W

Power supply 100~240V AC 

LIONS RANathon 5G O-RU Outdoor



Product – O-RU

Indoor: 260X205X55mm

Indoor (RS8601)

Fronthaul Split O-RAN 7-2x

n78 SKUs 3,300~3,600MHz, 3,550~3,800MHz

n79 SKUs 4,800~4,900MHz, 4,600~4,900MHz

Occupied Bandwidth Up to 100MHz

MIMO 4T4R

Max. Tx Power 250mW/ch

Dimension 260X205X55mm

Weight 1.4 Kg

Mounting method Wall and ceiling mounting

Atmospheric pressure 81 to 106Kpa. 

Level of protection IP30

Temperature and Humidity 0℃ to ＋45℃; 5%~95%

Cooling Fan

Power Consumption 60W

Power supply 19~48V DC 

LIONS RANathon 5G O-RU Indoor



Conformance Test – O-RU Test Bed DL

DUT
SA

N9030B

DU
Simulator

TRBX-1000S-L

20dBm

CLK
IN

QSFP0
10/25G

Coaxial cable

Coaxial cable

RJ45

fiber

1

Keysight
33600A

PC

◼ Test Equipment

◼ Keysight U5040A open RAN Studio

◼ Keysight SA N9030B



Conformance Test – O-RU DL Test Result

Case Device Test Result

3.2.5.1.1 O-RU Scenario Class Base 3GPP DL Compliance

3.2.5.1.2
O-RU Scenario Class Extended 
3GPP DL – Resource allocation

Compliance

3.2.3.4.1
O-RU Scenario Class DLM Test #1: 
Downlink – Positive testing

Compliance

◼ 3.2.5.1.1 EVM

◼ 3.2.5.1.2 EVM

◼ 3.2.3.4.1 EVM



Conformance Test – O-RU Test Bed UL
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◼ Test Equipment

◼ Keysight U5040A open RAN Studio

◼ Keysight SG M9384B



Conformance Test – O-RU UL Test Result

Case Device Test Result

3.2.5.1.3 O-RU Base Class TDD Test UL Compliance

3.2.3.4.2
O-RU Scenario Class DLM Test #2: 
Uplink – Positive testing

Compliance

◼ 3.2.5.1.3 EVM ◼ 3.2.3.4.2 EVM



Conformance Test – O-DU&CU 

Case Device Test Result

3.2 Cell Setup Compliance

3.3~3.6 SystemInformation-MIB/SIB1/SIB2/SIB3 Compliance

◼ 3.3 MIB

◼ 3.4~3.6 SIB1/SIB/2/SIB3



Conformance Test – O-DU&CU 

Case Device Test Result

3.10 PDU session establishment procedure Compliance

3.11 PDU Session Modification with Multiple Flow Compliance

3.13 Downlink UDP data transfer Compliance

◼ 3.11 PDU Session Modification with Multiple Flow

◼ 3.13 Downlink UDP data transfer 

( DL 2 layers) 



Conformance Test – O-DU&CU 

Case Device Test Result

3.14 Uplink UDP data transfer Compliance

3.15 Bidirectional UDP data transfer Compliance

◼ 3.15 Bidirection UDP data transfer 

( DL 2 layers, UL 2 layers) 

◼ 3.14 Uplink UDP data transfer ( UL 2 layers) 



Conformance Test – O-RAN E2E 

Case Device Test Result

3.2 Cell Setup Compliance

3.3~3.6 SystemInformation-MIB/SIB1/SIB2/SIB3 Compliance

◼ 3.3 MIB

◼ 3.4~3.6 SIB1/SIB/2/SIB3



Conformance Test – O-RAN E2E 

Case Device Test Result

3.10 PDU session establishment procedure Compliance

3.11 PDU Session Modification with Multiple Flow Compliance

3.13 Downlink UDP data transfer Compliance

◼ 3.11 PDU Session Modification with Multiple Flow

◼ 3.13 Downlink UDP data transfer 

( DL 2 layers) 



Conformance Test – O-RAN E2E 

Case Device Test Result

3.14 Uplink UDP data transfer Compliance

3.15 Bidirectional UDP data transfer Compliance

◼ 3.15 Bidirection UDP data transfer 

( DL 2 layers, UL 2 layers) 

◼ 3.14 Uplink UDP data transfer ( UL 2 layers) 



Conformance Test – E2E Performance 

Case Device Test Result

1 Downlink stress test under 1Gbps Pass

2 DL & UL UDG throughput by HTTP & FTP Pass

◼ 1. Downlink stress test under 1Gbps

◼ 2. DL & UL UDG throughput by HTTP & FTP



Conformance Test – E2E Performance 

◼ 3. Two PDU sessions establishing

Case Device Test Result

3 Two PDU sessions establishing Pass

4 Stress test of multi-UEs Pass

5 UDG latency Recorded

◼ 4. Stress test of multi-UEs

◼ 5. UDG latency



Conformance Test – Security 

Case Device Test Result

6.1.1.1 RRC ciphering & integrity Compliance

6.1.1.2 User data ciphering & integrity Compliance

◼ 6.1.1.1 RRC ciphering & integrity

◼ 6.1.1.2 User data ciphering & integrity



Conformance Test – Security 

Case Device Test Result

6.1.2.6
User data protection based on 
SMF security strategy

Compliance

6.1.3.1 AS security algorithm priority Compliance

◼ 6.1.2.6 User data protection based on 

SMF security strategy

◼ 6.1.3.1 AS security algorithm priority



Real Network Test – Test Bed Setup
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Real Network Test – Test Bed Setup

◼ The real network test was executed in CHTTL. 



Real Network Test - Summary

TDD Config.: DDDSUDDSUU  (DL: 4Layer, 64QAM; UL: 2Layer, 64QAM)

Test Item Nokia 5GC Ericsson 5GC Cisco 5GC QCT

1. UE Registration Pass Pass Pass Pass

2. Service Request Pass Pass Pass Pass

3. Paging Pass Pass Pass Pass

4. PDU Session Establishment Pass Pass Pass Pass

5. RRC Encryption & Integrity. User Data Encryption Pass Pass Pass Pass

6. Performance
DL TCP Throughput (Mbps) NA 805 784 786

UL TCP Throughput (Mbps) 206 (UDP) 147 212 215

7. Latency: PING (ms) 24 14 30 13

◼ IoT with Four 5GC: Nokia, Ericsson, Cisco, & QCT

◼ Test UE: Samsung S21 or APAL MiFi. 



Real Network Test – Test Result (1)

◼ Register success. 

◼ Service Request & Paging. 



Real Network Test - Test Result (2)

◼ PDU Session Establish. 

◼ RRC Encryption & Integrity. 



Real Network Test - Test Result (3)

◼ Speed Test Result ◼ iPerf Test Result with QCT 5GC 

DL Throughput: 786Mbps  

UL Throughput: 215Mbps  



Summary – Benefit & Learning

◼ Benefit
◼ Great opportunities to practice O-RAN standards and fronthaul interface 

through plug fest. 

◼ Good exercise of IoT with different network elements in plug fest venue. 

◼ Learning
◼ To get the experience that the interpretation of specification detail may be 

varied and caused IoT gating.   

◼ To have deeper understanding of O-RAN specifications through fine tunning 
parameters during IoT test. 



Thank you
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