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• Benefits to the Industry
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Scenario Architecture

• The involved O-RAN components (functions and interfaces) are highlighted in red in the logical O-RAN architecture 
diagram below:

5G CoreSIMUE SIM

10Km Fiber



TIFG E2E Test – Test Bed

DUT: O-RU

DUT: O-CU/DU

Test Equipment
Keysight 5G CoreSIM

Keysight UE SIM
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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



DUT – O-CU & O-DU

LIONS RANathon 5G gNB Scalability

Anchor
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DUT – O-CU & O-DU

LIONS RANathon O-CU and O-DU

O-RU

5GC

FHGW

Baseband Unit (O-CU and O-DU)
◼ NFV kit: software and hi-PHY acceleration
◼ 3GPP R15, FR1 SA architecture
◼ Backhaul: NG/ 5GC, Xn/ O-CU handover, O1/ SMO
◼ Supports 2 FR1 cells per BBU, 400 connect UEs/ cell

BBU

COTS

OS, Container or VM

High-PHY

MAC

RLC

PDCP

RRC

SDAP
CU DU

Acceleration

O-CU & O-DU



Product – FHGW

LIONS RANathon FHGW

FHGW

Fronthaul Gateway
◼ Fronthaul UL aggregation and DL relay
◼ O-RAN Option 7-2x split/ eCPRI : 1 for  BBU, 8 for 

O-RU
◼ Clock source

BBU

5GC

O-RU

FHGW



Product – O-RU

Outdoor: 428X316X137mm

LIONS RANathon 5G O-RU Outdoor & Indoor Unit

BBU

O-RAN Radio Unit
◼ Output power: Outdoor: 5W/chx4, Indoor: 250mW/chx4
◼ MIMO 4T4R/ n78, n79
◼ O-RAN split 7-2x Fronthaul

5GC

FHGW

O-RU

Indoor: 260X205X55mm



TIFG E2E Test – Performance Test 1

◼ 5.6 Bidirectional throughput in different radio conditions. 

Excellent 
(cell centre) 

Good Fair
Poor 

(cell edge)

UDP UDP UDP UDP

Received L1 UL throughput [Mbps] 255.16 255.209 169.942 154.665

L1 UL Spectral efficiency [bps/Hz] 2.5516 2.55209 1.69942 1.54665

Received L1 DL throughput [Mbps] 789.133 802.664 806.22 532.878

L1 DL Spectral efficiency [bps/Hz] 7.89133 8.02664 8.0622 5.32878

Received Application DL throughput [Mbps] 778.94 793.44 626.36 506.22

UE RSRP [dBm] -67.6 -75.3 -85.7 -97.6

UE PDSCH SINR [dB] 31.4 32.3 30.6 28.8

DL MIMO rank 4 4 4 4

UL MSC 28 28 25 24

DL RB number 273 273 273 273

UL RB number 264 264 264 264

DL PDSCH BLER [%] 0 0 0 0

RSRP -97.6 dBm DL



TIFG E2E Test – Performance Test 2

◼ 5.7 Downlink coverage throughput. 

Excellent 
(cell centre) 

Good Fair
Poor 

(cell edge)

UDP UDP UDP UDP

Received L1 DL throughput [Mbps] 1536.024 1272.345 971.475 982.669

L1 DL Spectral efficiency [bps/Hz] 15.36024 12.72345 9.71475 9.82669

Received Application DL throughput [Mbps] 1189.709 867.36 994.86 971.96

UE RSRP [dBm] -66.2 -75.6 -85 -94.6

UE PDSCH SINR [dB] 32.8 34.5 32 28.8

DL MIMO rank 4 4 4 4

DL MSC 27 27 27 15

DL RB number 273 273 273 273

DL PDSCH BLER [%] 0 2.9 0 0

RSRP -94.6 dBm DL



TIFG E2E Test – Performance Test 3

◼ 5.8 Uplink coverage throughput. 

Excellent 
(cell centre) 

Good Fair
Poor 

(cell edge)

UDP UDP UDP UDP

Received L1 UL throughput [Mbps] 255.209 255.16 245.673 177.483

L1 UL Spectral efficiency [bps/Hz] 2.55209 2.5516 2.45673 1.77483

Received Application UL throughput [Mbps] 240.673 240.192 239.952 240.192

UE RSRP [dBm] -66 -75.5 -85 -94.7

UE PDSCH SINR [dB] 32.5 32.5 32 28.8

UL MSC 28 28 27 25

UL RB number 264 264 264 264

RSRP -85 dBm UL



TIFG E2E Test – Performance Test 4

◼ 5.11 Impact of fronthaul latency on downlink peak throughout. 

Measured Result

UDP

Total fronthaul transport latency (T12/T34) [us] 50

Received L1 DL throughput [Mbps] 974.753

Degradation of Received L1 DL throughput [%]# 19.36

Received Application DL throughput [Mbps] 958.403

UE RSRP [dBm] -65.8

UE RSRQ [dB] 11.5

UE PDSCH SINR [dB] 32.5

MIMO rank 4

PDSCH MSC 16

DL PRB number 273

PDSCH BLER [%] 0



TIFG E2E Test – Performance Test 5

◼ 5.12 Impact of fronthaul latency on uplink peak throughout. 

Measured Result

TCP

Total fronthaul transport latency (T12/T34) [us] 50

Received L1 UL throughput [Mbps] 255.209

Degradation of Received L1 UL throughput [%]# 0

Received Application UL throughput [Mbps] 252.912

UE RSRP [dBm] -65.8

UE RSRQ [dB] 11.5

UE PDSCH SINR [dB] 32.4

PUSCH MSC 27

UL PRB number 264

JPC 10Km Fiber



TIFG E2E Test – – Load & Stress Test 1

◼ 8.1 Simultaneous RRC_CONNECTED UEs. 

The Maximum Number of simultaneous RRC_CONNECTED UEs are 256



TIFG E2E Test – Load & Stress Test 2

◼ 8.2 Benchmark of UE State Transition. Maximum Rate of UE State 
Transition (per second)

Number of UEs

NR(SA) 9 220



TIFG E2E Test – Load & Stress Test 3

◼ 8.3 Traffic Load Testing. RRC Access Success Rate Packet Error Rate

Uplink Downlink

NR(SA) 100 0 0

Downlink

Uplink



TIFG E2E Test – Mobility Test

◼ 4.6 Inter-O-CU Mobility. 

UE Screen Handover signaling

5G SA mode handover 
through Xn interface.
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Benefit to the Industry

◼ Great opportunities to practice O-RAN standards and fronthaul interface 
through plug fest. 

◼ Good exercise to measure KPIs of E2E test in plug fest venue. 

◼ Accelerate the maturity of O-RAN compliance products.



Thank you
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