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Conformance Test - Summary ORAN
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LIONS RANathon O-RAN Products

LIONS RANathon O-RU Auray O-RAN.WG4.CONF Complete and pass
B LIONS RANathon O-DU O-CU Auray O-RAN.WGS8.IOT+ O-RAN.WG4.IOT Complete and pass
C O-RAN Auray O-RAN.WGS.IOT Complete and pass
D O-RAN Auray Performance & Stress Test Complete and pass
E O-RAN Auray Network Security Complete and pass



Product - O-CU & O-DU

LIONS RANathon O-CU and 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



" Product - FHGW ORAN

A L L I A N CE

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 e

Level of protection: IP30 e :
Atmospheric pressure: 81 to 106Kpa.

Operating temperature: -5°C ~ +45°C
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




Product - O-RU ORAN

AL K I &% NG E

LIONS RANathon 5G O-RU Outdoor

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°C to +55°C; 5%~95% S e RS S e
Cooling Passive
Power Consumption 150W/ 60W

Power supply 100~240V AC




Product - O-RU ORAN

AL K I &% NG E

LIONS RANathon 5G O-RU Indoor

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 TR
Occupied Bandwidth Up to 100MHz
MIMO AT4R
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°C to +45°C; 5%~95%
Cooling Fan
Power Consumption 60W

Power supply 19~48V DC




Conformance Test — O-RU Test Bed DL O-RAN
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3.2.5.1.1 O-RU Scenario Class Base 3GPP DL  Compliance

O-RU Scenario Class Extended
3GPP DL — Resource allocation

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

3.2.5.1.2 Compliance
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Conformance Test — O-RU Test Bed UL O-RAN

A L L I A N CE
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3.2.5.1.3 0O-RU Base Class TDD Test UL Compliance
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Conformance Test - O-DU&CU
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Conformance Test - O-DU&CU

3.10 PDU session establishment procedure Compliance

B 3.13 Downlink UDP data transfer
(DL 2 layers)
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500 000 000

480 000 000

3.13  Downlink UDP data transfer Compliance

400 000 000
440 000 000
420 000 000
400 000 000
3080 000 000
3680 000 000

340 000 000

320 000 000

B 3.11 PDU Session Modification with Multiple Flow

Be BM Wen Ue Copvee See  Datien  Tolephay  lviens Dok b
Anw "RB Q.S TLIIWNKIRN

300 000 000

280 060 000

"y

200 960 000

a 240 060 000

Tew ) = ltuten T Lol an
hor 220 000 000

200 000 000
180 000 000
$60 000 000

#40000.000 [N

120 000 000

100 000 000

80 000 000

00 000 000

40 000 000

20 000 000

c

00:07 0017 0027 g 37 COAT 00:57 0107 o T v e orat L AR 1 o

[ 1 Siape | uu--muw-mwn]

|

3}

] ) (@] (L] +

r'r_r

‘‘‘‘‘‘‘

BC 0 20 00 B9 0 240 & 00 |

Framo 9322: 54 bytes on wire (432 bits), 54 bytes captured (432 bits)
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O-RAN
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3.14  Uplink UDP data transfer Compliance B 3.15 Bidirection UDP data transfer
3.15  Bidirectional UDP data transfer Compliance (DL 2 layers, UL 2 layers)
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onformance Test — O-RAN E2E ORAN
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Conformance Test - O-

3.10 PDU session establishment procedure Compliance
3.11 PDU Session Modification with Multiple Flow  Compliance
3.13  Downlink UDP data transfer Compliance
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B 3.13 Downlink UDP data transfer
(DL 2 layers)
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3.14  Uplink UDP data transfer Compliance

3.15 Bidirectional UDP data transfer Compliance

B 3.14 Uplink UDP data transfer ( UL 2 layers)
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H 2. DL & UL UDG throughput by HTTP & FTP
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B 4. Stress test of multi-UEs
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L2 | LD - » [40-80)m LOB - > [30-100)mm LDB - > (180-180)me LOB - > {150 200)mm
ey 4 | o 101 Delay 100% DL Pao ot - Redewes 0 DL Feoiet - Recewon 0 DL Peciens - Recehed 0 DL Foorels - Aeceed 0
UL Fades - Recewas 20 UL Pasel  Sessset 1 UL Paoats - Recemed 75 UL Fusiuts - Fecnived 29
B4 & 101 PDU Session Establish 100%
G5 @ 101 Delay 100%
‘g6 @ 101 PDU Session Release 100%
LDB - > [200-260)ms LDB - > [250-500yma LDB - > [>-500}ms
o7 © 101 Detay 100% DL Pactes - Retued 0 DL Paaaets - Hatabed 0 DL Pachets - Ancuiea 0
vy o 101 PDU Session Release 100% UL Pachat - Recaans 302 UL Padats - Mecahad 4453 CUL Pacaets - Hacmied 30557
9 @ 101 Deregistration 100%
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Conformance Test - Security O-RAN

B 6.1.1.2 User data ciphering & integrity

I N N e ———

Case Test Result

6.1.1.1 RRC ciphering & integrity Compliance e = == i e n 5

ing) quest  [de@xendl, seg /0, 11120 {reply in an4u)

L1y v by L+ taend 00, tti-pd (rogoyt In 4054

6.1.1.2 User data ciphering & integrity Compliance e e i (g st et e/, 118 ey 1

Frome 4632; 156 bytes on wire {1248 bits), 156 bytes captwred (1243 bity) e o
Line Server nit, Port:®, wplink, AR-36, WRSG Aadio interface, Ppuid Clm:0, Uplink Frese, Err: Wome (0), Lost(0 | B0L0
MG (2.0) - rece ouIw B 00 . 00
L

. . . . Packet Type! UL PIXP (12) ' 00 90 00 20 00 90 00 00 0D 00 DO 0 06
B 6.1.1.1 RRC ciphering & integrit e v [ S s Ren Sesnens
. ] [l “ 15 TLY; NP Info (9) Ceagthedl I M e BN BRI e
N)&:m ° MODEMHMNNDITN 00NN
prert pseid :“:“r Svns-owar: Dbl Rinrar i) 18 18 1203 34 35 36 17 48 1% 10 1b 3¢ 04 Le 3f
3 L 7 vina ® o ! Lo Bearer { > =
Mo b0 Viw du Copww Ande astens Toeiuy Wooun Tush b 6.1.1.1_NIA1L vies GODD OO0 .... = Naflo Bearer Id1 t : :: ;: :; : §: ;: z’ g : : : 0 e 2t

FE N "RE QeaBT AR aan
LI —
Tabeini = Waren & W L i [ B . ——
T Pt

vies B0LY 5 Ric Moder Acknowlndged Mede (3)
legical Channel Type: DICH (8)
ves 8010 » Sequence lembar Shre: 12 bits (2)
pher ! B
1996 2121 &8 12100, 938284 W0 UK « o= t ) Ltegrity Slag: Tme (1)
1 " \ rode i nne o . . y Wde wree = SDAP Prewesce Flag: TAUF (1)

196 h . : 5

N — ) y R eas g Do Lal N I ACD  dbeeen Mo Wegen Dot Cx T lae

!
" " 1 ! NGNS N ) : fOrmat ) om e
|

L infrrwation! UL NS Sransport) (POU s ]
2026 2021-08-05 13132101, 100541 K HRC be -DCCH "

rre-Transa(tionidest i Fier: 0 « [ 0000 80 a2 @ 0 % 01 w0 12 IR v 5c o 83 0

Frame 10261 57 bytes on wire (4SS bits), 57 bytes captured (456 bits) ] b oo X = criticalEstensions: rrokeconfiguration (0) 016144 03 90 0c of fc o0 80 10 01 €2 14 11 2
Lime Server Unit, Port:®, downlink, NR-%G, WHSG Radio interface, Ppuid Chn:®, Downlink Frame, Errs hone (0), Lost| 00 00 00 01 FF « rrcheconfiguration . 3¢ 12.¢0 32 AL A2 25 BT B4 AD AT €1 A0 44 0 Ch
| o5 £F £1 o3 - radiovesrerconfig BB B 20 OB 80 21 72 20 0a 01 11 1) ¢4 09 00 W1

NG (2,8). = B4 FOCT ' o arb voaddic et TS 60 16 00 OB 38 03 10 01 62 34 00 66 CO 30 14 10
HR Packet Data Coovergesce Protocol (3GRP 38,323/16.2.8 (2820-99) Rel.16) - POCP Data POM far SHEs [ o3 ce o2 20 1 oo bl Lt e 21 ¢b B0 %6 32 72 2F S B4 82 B 3d 90 16 38 M
* MR Radio Sesource Control (RAC) protocol viIG.2.0 (2020-99 2 il " 38 20 10 00 41 B2 23 @1 1O 06 02 a0 14 B 4 1Y
- DL-OCO-NexRaEH 1956 M1 A TP AT SRl S RAS . ::sm -~ " a1 24 96 19 30 00 1 £F FF Ff £F Ff 90 6o 10 B8
- messagel o1 (0) iy, = Ak PRI MG AC AL A 09 B0 N AS. 00 41 W0 2 0
o ey i w—. $U76 2020 .0 0% 13700 AL, DATI5Y I R 1L D63 0 66 20 30 1) 0c 92 09 1a 48 AL 40 €0 PO A2 DG
usr::‘l':m::.om! ¥ : TSk v QR loMadd 10 26 60 14 02 04 82 16 30 63 01 o0 88 M AR 9
rrc-Transacticnldeatifier: 0 Frase 49711 57 bytes on wire (456 bits), 57 bytes captured (456 bits) venAssoclation: sdap-Conflg (1) A1 ¢4 20 00 90 16 %2 DO O 4l 6 I 00 Oe 1 82

IPEY ; X Line server Wnit, Port:d, downlink, WA-9G; NESG Radio interface, Ppuid COm: v siap-confip 080 &1 21 ¢5:78 08 16 1c 62 E6 K1 21 cé I8 10 3¢
criticalExtensions: securityModeCommand (0) o A 4 > pde-Sessiont 1 1€ 32 01 02 3% AR 29 00 85 00 D2 74 e %) 39 I

- secur i tymodec ommand PREG iR s L PPER sdap-freaderDli abiant (1) 6a 0% 83 21 38 30 03 86 20 00 32 1a 83 B9 8 62

¥ eane W Pocket Dats Conwergence Protocnl (XM 38.323/10.2.0 (2020-93) Rel.s) - sdap-maderin s presant (9) PO OL 21 68 I8 00 46 14 <9 02 & B) 4G M G N2

- secorityAlgoritheconfig v wp:af:r“!:wru Control (MAC) protocol ViIs.2.e (2028.09) REAHRY 4;0;ul|mnx ran ,i i_‘ :: 78 .:: :i A9 ,: :: @ : (’: :: : i:; ‘:

cipheringAlgorithe: nead (0) s “TRasage ~ mappedQos-FlowsToadd: 1 itee /78 o bty &

LntogrityProtAlgorithe! niat (1) v message: ¢l (9) . ites ® 80 0 11 00 00 Od 40 Ab 06 90 BC A8 IR 06 62 Ma

= 13 sacuritytodecommand (4) ' Ja 00 20 01 2% 40 00 e 21 B JA B9 02 0O 00 DY

B —————————————————————— | * BOTUCA YOO — .m..mn?ur 1 it esbatl ries g fedadtaotiodn

i . {3 < C

ity NP B 77 7€ 02 3 4 17 93 03 Je 00 68 61 90 & 2e 01

L ~ drb X LI MR 11 0001 e0eeam

¥ securityodecomsand discardtimer: #51500 (14) 4 24 03 14 24 29 @5 01 ac 16 0D 01 22 @1 81 75

1 Lo, . PAp-SU-Sheut: lenisbits (3) 00 34 10 00 O 521 01 0% 04 00 fo Fo ee w0

* securityalgoritheConfig pdcp SM-SizeDLt leniBbits (1) ' f3 2000 0c 51 M @ 00 fe fe fo fe de de do de

cipharingAlgorithe: nesd (0) « headerCompeession: notused (§) 0D B 5100 00 % fu fe FEEF e Uo 0 00 M0

integrityProtalgorithe: aia2 (2) adtoseds N1 86 9900 20 42 01 A1 69 07 01 18 35 99 0% &9 6w

e 78 6% 730w 65 78 13 0%
statusReportieguired! tree (0)

T Reordoring: $5100 (15)




Conformance Test - Security

Case Test Result B 6.1.3.1 AS security algorithm priority

Fle Edt View Go Capture Anshze Ststistics Telephony Wireless Tools Help 6.1.3.1_NEA1+NIAl

anm @ BRER=mEFLSZEAQAQAQD

(W o &ode b uamcal el B30 | Bxgresson-s
¥o e Protocol Source Uerlabel  QF SN ACKSK Inbo

2153 2021-08-05 14:18:23.248284 565 NAS unlink uLinformationTransfer (Security mode complete)

2168 2021-08-05 14:18:23.266681 NR RRC DL-DCCH downlink SecurityModeCommand

User data protection based on
SMF security strategy

6.1.2.6 Compliance

6.1.3.1 AS security algorithm priority Compliance

Frame 2168: 57 bytes on wire (456 bits), 57 bytes captured (456 bits) ob 00 00 00 09 00 24 00 04
Line Server Unit, Port:@, downlink, NR-5G, NRSG Radio interface, Ppu:4 Chn:@, Downlink Frame, Err: None (@), Lost| 2010 ©@ 00 @0 01 ff ff ff ff ff
NRSG (2.8) - DL PDCP 0020 ff ff £f ff 02 00 00 00 ff

)30 00 02 20 08 88 f2 73 08 ¢

NR Packet Data Convergence Protocol (3GPP 38.323/16.2.0 (2020-09) Rel.16) - PDCP Data PDU for SRBS [
- ~ NR Radio Resource Control (RRC) protocol V16.2.@ (2020-09) I}
B 6.1.2.6 User data protection based on - DL ocCH-Hessage f
v message: c1 (@) |
S M F .t t t v ¢1: securityModeCommand (4) I
v ityModecC: d |
Secu rl y S ra‘ egy se:::fTZans:c::::rlldentifier: [} ([

v criticalextensions: securityModeCommand (@)

v securityModeCommand

File Edit View Go Capture Analyze Statistics Telephony WWireless Tools Help

Am® (mREP ] == Sqaan — ~ securityConfigsmc

LI v securityAlgorithmConfig

i Soures Destmation Provcal Length  MSIN Lufo cipheringAlgorithm: neal (1)
1-88-11 16:11:19.168299 192.168.59.1082 192.168.50.100 NGAP/NAS-5GS 146 UplinkNAST integrityProtAlgorithm: nial (1)
1-98-11 16:11:19,169125 192.168.50.100 192.168.58.102 NGAP/NAS-5GS 298 PDUSession

| «

Message type: DL NAS transport (Ox68)

0009 .... = Spare Half Octet: © ; Provcol Usnt Ladel QF SN ACK SN Info

v Payload container type 321-08-05 9.883737 SGS NAS uplink uLInformationTransfer (Security mode complete)
. 0001 = Payload container type: N1 SM information (1) o 321-08-05 14:25:59.900736 NR RRC DL-DCCH downlink SecurityModeCommand

v Payload container ( 321-08-05 906758 NR RRC UL-DCCH uplink

¥ NR Radio Resource Control (RRC) protocol V16.2.0 (2020-09)
v DL-DCCH-Message
v message: c1 (@)
v ¢1: securityModeCommand (4)
v securityModeCommand
rrc-TransactionIdentifier: @
v criticalextensions: securityModeCommand (©)
v securityModeCommand
2 i figSMC
v securityAlgorithmConfig
cipheringAlgorithm: nea2 (2)
integrityProtAlgorithm: nia2 (2)

v pDUSessionResourceSetupRequestTransfer: 0900050082000a8c3b%acad@303b%cald008b0OR0aR1T0cRaB3265
v PDUSessionResourceSetupRequestTransfer
v protocollfs: 5 items
Item @: id-PDUSessionAggregateMaximumBitRate
Item 1: id-UL-NGU-UP-TNLInformation
Item 2: id-PDUSessionType
v Item 3: id-SecurityIndication
v ProtocollE-Field
id: id-SecurityIndication (138)
criticality: reject (0)
v value
v SecuritylIndication
integrityProtectionIndication: required (©)

confidentialityProtectionIndication: required (@)
— |

Length: 104 1041 2021-08-05 :59.920742 NR RRC DL-DCCH downink UECapabilit Enguir
| Plain NAS 5GS Message =
v PDU session identity 2 - PDU session ID e 1025: 57 bytes on wire (456 bits), 57 bytes captured (456 bits) o) c0 00 00 09 @@ 24 00
2 A 1 = -
Element 1D: 8x12 > Line Server Unit, Port:@, downlink, NR-5G, NRSG Radio interface, Ppu:4 Chn:®, Downlink Frame, Err: None (), Lost| 9010 CENCERCERCIEEESERNEEEE NS
PDU session identity: PDU session identity value 1 (1) > NRSG (2.0) - DL PDCP EEPLERff f ff ff 02 00 00 00 ff
v s-NSSAL > NR Packet Data Convergence Protocol (3GPP 38.323/16.2.@ (2020-09) Rel.16) - PDCP Data PDU for SRBs ] ELELR00 02 20 09 1¢ be
sST: 01
|
|

v It



9-RAN

A L LI A N C E
Service Management and Non-RT RAN Intelligent
Orchestration framework (SMO) Controller (RIC)
01 01 Al 01 02
XApps Near-RT RAN Intelligent
M-plane/0O1 M-plane Controller (RIC) O-cloud
E2 E2
.................. 01
FHM
O-RU : ; : O-DU F1 O-CU-CP, O-CU-UP NG Core 5GNC
: (optional) ; T . .
[NR] IRt [NR] [NR] 4| INR]
UE OFH CUSM-plane
SIM.
0-RU FHGW LIONS
0-CU&O-DU |-
.; ™Y
SEsEsEEEEEEEEEES ’ m o RAN On NZ’ N3
COTS Server

Fronthaul

NR Uu
UE







Real Network Test - Summary ORAN

AL K I &% NG E

B |oT with Four 5GC: Nokia, Ericsson, Cisco, & QCT
B Test UE: Samsung S21 or APAL MiFi.

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

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

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

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

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




J-RAN

B Register success.

B Service Request & Paging.

e R & K e
Channel | ID | Messag

vF30 5GNR pagng EXTITENT

- Service Type: Mobile terminated services
GEELERTERE > Establishment Cause: MT Access

Time UE-NET |

> SR
RRC/RRCSetupRequest;: [ £ & i

upHequest




Real Network Test - Test Result (2) J-RAN

A L L I A N C E

B PDU Session Establish.

UufHififfJPDU Sessionift \7F)

PDU Session’ i74%

| POU Seszion ID | #11 | POU Session Type | S-NSSAL {SST) | SASSAL (5D) | Gos Rule 1 QL | O | POU Address

B RRC Encryption & Integrity.

message c1 : secuntyModeCommand

UVI1ogeL Ommant

I E A
£5NEAL



Taoyuan

b 25
S 24,9538 ¥ 1210661

AEE IP: 220.0.2
88 1P 59125170.52

2

st - Tesi Resuli (3)  Bailly

B Perf Test Result with QCT 5GC

DL Throughput: 786Mbps

UL Throughput: 215Mbps



y=. Summary - Benefit & Learning O-RAN

A L L I A N CE

M Benefit

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

B Good exercise of loT with different network elements in plug fest venue.

¥ Learning

B To get the experience that the interpretation of specification detail may be
varied and caused loT gating.

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



Thank you
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