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What are the biggest challenges you see for Open RAN in the near term?

Multi-Vendor Interoperability

Apniopy

Performance & Robustness

New Security Overheads _

New O&M Overheads

New S| Overheads
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OPEN RAN

D 4G Network O
o=

Fronthaul

Backhaul

[J 56 Network

RU (Radio Unit) Open Fronthaul DU (Radio Unit) RAN Intelligent Controller CU (Centralized Unit) O—Cloud

RU integrated with active Open interface based on Real-time baseband Enables near and Handles the less time— Cloud platform for

antenna supporting
RF and Layer 1 Low
PHY function.

Whitebox HW + HW
acceleration.
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the O—RAN Alliance
specifications.

processing supporting
Layer 2 High PHY, MAC
& RLC functions.

GP HW + Accel.
or Cloud Hosted.

non-real time RAN management
and optimization.

sensitive Layer 3 PDCP,
SDAP, RRC functions.

GP HW or Cloud hosted.

hosting DU and CU
(Containers or VMs).

GP HW + HW
acceleration.
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Early Open RAN Deployments Are Underway With Mainstream Deployments Following Closely Behind

4G Open RAW > Early 5G Open RAN

Vodafone > Rural4G > Indoor(SC) >

Dish > 5G Non-Dense Urban >
AT&T > Indoor (SC) >

Telefonica > Rural (4G) >
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5G Non-Dense Urban >

5G Dense Urban >

2024 2025

> Mainstream 5G Open RAN

5G Dense Urban > Open RAN Edge

5G Dense Urban  Target: 70% US coverage by June 2023

5G Non-Dense Urban

5G Non-Dense Urban  Target: 50% 5G RAN is ORAN by 2025
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Single Vendor

Traditional RAN
12-18 Month View
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Open RAN Continuous Testing Methodology

o Conformance Testing

@ Interoperability Testing

@ Performance Testing

- Config Changes

- Updates

RU

Releases

N

Automated “Continuous” testing & Active Assurance”
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Open RAN End-To-End Testing

Open RU Testing Open RAN Fronthaul (OFH) Testing

Open DU Testing Open RAN Cloud Infrastructure Testing

Open CU Testing Open RAN Synchronization Testing

Open RIC Testing Open RAN User Experience Field Testing
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Q HOW TO TEST OPEN RAN

Safely Accelerate Open RAN Adoption

(V] 3 OPEN RAN CORE
(€2 )
.

D 4G Network
a8 a8 ] a8 a8 a8
[ 56 Network
Best Practice Open RAN Test Cases
(1) OPEN RU TESTING (2) OPEN DU TESTING (3) oPEN cu TESTING (4) RIC TESTING
@ OPEN RAN END-TO-END TESTING @ OPEN RAN FRONTHAUL (OFH) TESTING @ CLOUD INFRASTRUCTURE TESTING
(3) OPEN RAN USER EXPERIENCE FIELD TESTING OFH SYNCHRONIZATION TESTING
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OPEN RU TESTING

% User Interface %

UE Emulation /
Real Device

@ RF Channel Emulation
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OPEN DU TESTING

User Interface %
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O—RU Emulation with

UE Emulation / @ RF Channel Emulation OFH 7-2x @O0-CU +CORE Emulation
Real Device
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OPEN CU TESTING

UE + gNB- DU Emulation E2 (near-RT RIC)
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% User Interface %

UE Emulation / @RF Channel Emulation @CORE Emulation
Real Device




Open RANTAKFi%

(6 Open RAN Fronthaul (OFH) 52 XAR—bkT A K

ZOVRR—IL FYLT—=DEIURY—IURDH
BEICKELEEE 5250, FST1v9%ETLIC
MDA L) —ITEZET H-HDTANNRBET
o Flz. TRARTIERYNT—ODEHL TS EE
(278 R—ILES D RAR—EDN ST DESE
JERLIZ&>TIELWRZ D a—) U %ERTTHE
EHRETIVLELHBYET,

UTDTAME, EFRDBEEGRIETOERD—
RELTEETDIDENHYFES

AIERY%Open RANZ OV rrR— LRSSV RAR—Fk
EETIIVENHYET,

)

O o000

O-RU Port Emulation

o HERXI R MDOpen RUT /A AEO-RAN/ N v%E
Y9 BH0pen DUT /N R IT2al—P3ax,

o ERXEEXIER M Open DUT /A REO-RAN/ Ny %
Y59 %0pen RUT/NAfRIZal—i3x,

o CODRFEIZKY., A—HFvy, VLAN, IPv4/v6 LT
BIET BARUB LUDUMNeCPRIY—E XET Ak
FTHIENTEET,

FYRT—=O W\ T7yTREIETIZYIYE
Y, +REETH—EXANDEELZR/IMETE
BEhEHIWT B=OR—FOYIDEEEIZa
L—k9 %,

OPEN RAN FRONTHAUL (OFH) TRANSPORT TESTING

ﬁ Open RAN Packet Generation ﬁ

eCPRI

Ethernet L2

Ethernet L1

Fronthaul

ARARGELE. . AIL—Tybk L1TY
U= DYB— QoSEEHTIAVIR—ILIY
ETANTDRENHYFET

BERERER LAY —UBEENE T AN AN E
NHYET,
FTRANEBIET AR DORUZET-(XDUEREFT 51=

8. eCPRI, UDP, IP, /1 —HyrTOrIJLEZNL
~RUB&UDUIZaL—arTHEREhET,

O-DU Port Emulation




Open RANTAKFi%

@ Open RANYSIRAL TS DT A

Open RANIZENA LAY T—ITRB/NITH+—IUANERINDSHEF
DIDTHAHRANIZEWT, V5V RT7—FTOFvE&FRALET, RAND
BERMET—FTIO0FvDERTEH T AV ISERIT 5= DFHL
WEHFHNAET7TIO—FEERZTILELHYET,

CITIEZFDOSEM22O77a—FIZDODWTREMNLET,
o I5YRRAT4TDUECUIZLDITHREMBDIRET
o B5YRRAT4TDDUECUDMFEEMARET

H5YRRALT14T DDUECUESISIRALU TS DIREE

AV ITSERANT T)r—2 30 D#GHLEFICKY . TOF1—F—D
Y—ERARBREETSELMULIEEBRENRKET I ENHYET ¥
SORRATAT DDUECUZET AT BIRIZ, BELLDITIRAITSD
INTA—IVREHIBRT HZET. Open RANDNILELGH—E ALANLEIR
BT BB CELREBERD/INT+—T U RERETBHENTEE
T AVIFRNIVF YD ELG/INTH—I U RIBEIZIX, YT —5 X+
L—2 ., CPU, 2BULELRHYZET,

CORBIZHNT 516, V5 IREARTEEATEERTELIERT—
HO0—RZEFERALT. BESN G/ T+—I U REFRELENLITIRAY
TSRS IFYDTANEATICEERENDLET  BIESNIZITIRD /N
TA—RUANHBRENDTR/INBD/INTH—T U A% =57 5E . Open
RANEISORA VISR VF D IEEBIEMNBASMEIBASNET,

Spirent eBook Series

WA TIL—ar YMIILDO—8ELTERTHEE. N\T7+—<
DADERZEFRRIITHEL, EOBRMNERMMEZSISEILTLSN
ZHITL . B EEICEBRISF L TESRIITLET,

HS5YRRAT4T DDUELCUD T FEE M HRET

HDIZIRBEMERGY . RANISORIEE MBS EEEZSHEYE
MIZ7IERTEHDICEME., SEBICHHDZ N Y—REEFFH->TULY
F9 ., TDE=H.RANY) 12— 3> D ESHEEERENSDEERES
ZHIMTEIBREAHYET , TRTHIELDTVREEDSG/NTH—T
VREVATLDEEERETAENETETY, FENRELBES. T
ARTIEITROB (R ATAD) IV FIVAERSTBENHYET . DT
FIE. 959K AV TSRS FrDREFIEI5IK RA4T4TDUE
CUBH®ZERMICZH LY., HESHE =YL TOpen RANY—E X~D
FEFHRLET,

RUOF—ADITIR 2AT4TDU(FEIECU) (FRUFZ—BHRET S
Kubernetes™ZE DY I 7 H M FTEIEL. R F—CHDY—/\—ET
FEL. SHITHAUS —DNICIHEED/N—F Iz 7ZBELTLDIGEN
ZNTT , INLDVATLATIEREERDD DT WARUFT—IZLDBEEHRE
BY)1—2a V0 FYBEENRETHIENZLBYET,



Open RANTAKFi%

MBI UTOLO) IV —TAMEHRELTVET,

o LATUY—EN\ryrOREFEALTDNSOEB YRR ADT A
EBERY—EXNNRTF—TURIZED LS EL G Z 0 FH MR
LET, RYPT—ODLIEIZBNEA RN E>TA—HILTERE
THARESENH D=0, O—HIKFEDBRELLZLNNES N EHERT D
MIEAHYET .

o B—/N\N—/—FRFIFRYEMSCPU, AEY  Tf=[FARL—SH9)LE N
CY. Open RANR YT —ORBEICEBRIENTET . EXEEFTOLEN
EEIEL.)Y—ZADEIHEINBIZON T AT LEEENETI N D FBIE
YIZHIET BT EERERLET,

e Open RANTEEMNFEATEZRAUL, BEOZELRERMZHIMLE
T, RIIDEIL. Open RANDE DFEEAREBBRTHINFIEMEL . &%
YEEREE TR EZEDMAZRLT-ODNEELZELSLT
ERR

o VATLAFENMGY —/\OBEBEFHLEVNT —N\DEFLRED
—FARUENSED RS AN —FHENEHFLET . ENIHE
BEHEOBWE—NTYTIL—FEENDD=OITREALG—ETLH
PEXR

T AR
CNFDL2al—iav)—o0—r&RETI VLV TTOMA CERM
L.CU.DUZ DDAy T —IMEeL HITERAT 2 TEETRREDEA
EZHEOLET,CNF 7—H0—KRIZMZ T, 1V I7SEHERBICRBFIZAMN
REBZB=OIZLAY 2-7 FST4vVEBDOBELRET I2LELHY
7,

OPEN RAN CLOUD INFRASTRUCTURE TESTING

Simulated
Workloads

O o000 GLEE
= = Agent

cDU cl

Containers

Hardware (x86) o

Traffic Generation (L2-7)
Protocol Emulation

Simulated

Workloads

This environment enables us
to apply varying levels of
stress to the platform that
mimic real-world scenarios,
enabling us to perform both
types of validation described
in this section.

Simulated
Workloads

Containers

Virtual Machine

Hardware (x86)



Open RANTAKFi%

O open RAN FEIHAGER

Open RULDUDBIHAER AV TAME, A—F oAk R—IL R ybT—
JIZFARTY . BRENDV AT LMEERFIREICT B0, KHdNhD
BELANLEERYES, O-RANDEHDDIZIETRD L53LEDAHY
F9 . VSABOFA—TUDUTIEF/BULRILDRAAZIVT HBRE, ERIC
[FARL—REH+FT/BDTINAR BAZIVTEHDSABRITACH M
BEICHIFLTRY. ChEMOMS+REI—I %> THEYRAFERITA
FRYEE A,

e Open DU 7OV R—ILREIEAIZPTPESYncEEEZH T+ /FDIEETT
Sal—hL. BAZBRIET A ETTARINTLNET,

e DUIFRNLRTRAIEERT DILENHYET,

e 7OVK, YR N\YIR—ILDISVAR—b R YT —ODEEZT AT
R—FEATETTIDENIHYET . TZaL—FSNSEFICITEE.
DYR TST AV BRI\ rybROy T Ny iR, IEFANE X
BENEENDIDENHYZET,

OPEN RAN SYNGHRONIZATION TESTING

OFH S—Plane

Ethernet L2 Ethemet L1

<4——— SyncFlow

Primary

PTP / SyncE PTP / SyncE
(oo ]
X
DU

GNSS Sync

Class B, BC Device

Fronthaul



Open RANTAKFi%

O open RANIL—H— THZRYTUR T4—ILRF R

Open RANILCU, DU, RU%GE D /—RREID A A—T 1 —REZELT 5] 115 TlEOpen RANV AT LD /NI —IVREZELIZTAMN .. DT 5
BEMEROTHEY ., ChICEYIT—ILRTF RN AR EEI L TS A REABYET . cHISE RS DT —I VR ARG H#lE, N>
HERHYET, LOALBERMICEELDIX. T7 104—J1—RIZEITS FI—F TN EENFT . CNODOTADHIZITEEYEMICIERT

4— =

S RATLDMHRETY , Open RANIZH —E RERHA D7 BEL/NEIRU BETITADBDLHYET , O-RAND /N TAH—T U RENFEMIZT R

DRAFEEZRELFET . ChoDRU FEANW)—R%E, BRGETIEALIC T BRIZFTA— IR TRMREN I T A 8—T1—A L TTAMEITOINE
MBI BANDEZENZETLLES, DBHYET, £, ERNPCONSSYH—ERDHLHEHE DL S TIERELAE

EITOCELREITHYFET,

OPEN RAN USER EXPERIENGE FIELD TESTING

®@Real Devices

(e Live Network -

S =]

DU cu

®@Vehicle / Test Rig UT = Open RAN Data & Media
Server




Open RANTRLFi%

X2 T4TRE

Open RANIZ LY ZLDER, KYZLDA42
71—, KYZBLDEADO, LIz >TKY 2L
DHEmMZHEDI=H, EFXa)T4)RIZEEM
SEFET . IR Y—IURDEF ) TAIEEE
EFRINTWSEFLYTATAMN —REE
ALTTARRL, R VLT —O#EEAIELLVER
SIEREZXZBLTCVWALEFHERTIHELHY
F9 . DDOSPHEELEDIEIFLHELE
ELI=TRAMETL, £FXF2)T0 10T503RY
FO—OHEEN+RLEEENEFHFOILEHER
TEOIBLENHYET,

EWLLEISOR1>T75DEF2Y
T4, RICF/LTYX L, 70—
EDELBZAE—T—XTRHEINSB
tFal)FsFORINETIING BBE
BBYET, Open RANS X TFLDEAS
DEIEIET T, BEIIS, FE2RT L4
RRELTTRIENBBESHYET

#E2E XN H0pen RANT R —X




Open RANTAKFi%

. R — o L SpirentXCN LD IZIaL— a3 #EEE 9 N T, Open RANBERED /—F
Spirent: $3% kD Open RANT R/ N\ —F3F TR BHET RN, TV RT LT ANERTT H1-0DY1—230 D

MER—FITAHIFITHARAATNEYT I DOpen RULIaL—
Open RANIFORMEBIFL ARSI IRy —R 0 /R—vavglE 737/ EITNSALTHIEL SRON Py~ @I-RATS-C
12 2 FTEE P B TOE DAY, ZH(E/ S TA—T o REE SRRET LA NTEFY, 7]DZ_°'Cél?id)5_G:I71::1.l/—_*/azli3Glf’F’€ﬁ.*¥§J:l:\l;?:7l'\—
BESNILBYICRIENSBAICRYET, COTRMERRICRRTS o X0 2RI ORFTAMRREMA CLIFT, AR DL Y-
I~ [ Opon RANG 2 b5 <o — T35 7T A Ftrigre  TYFDFARIYa—Said, £RTHHTRBRONS T oEREAL
DR — MDA E A L TRy — T U R D/ T —T R . T AV =9ET TN T =23V QRO —  RERMBLET
RN —HICHAT BRICREET BRBEABYET , AU —=1—FS L
7 A DBFIF T BSpirentl. BEET—r 70— ATIELEILT BV e : _ et
Ja— LAV EBL TR Open RANDITAIOBNEREERIT oL 1 e =T o SR Open ANTANEHIVCRIRS 8789

DARAF)L, B, FPENMGEVEEHKMITTT , Spirentld, T b DIRFEE

EXELET . RR—URY—ERELTRMT DO DEFMBERMERF >TUNE
Ng — j-o
Spirent®Open RANY ) 12— 3> DB RIIFRITLLI DY, . -
B A (A RIS R CLATH S Onen RAN Open RAND#ERES L, TNMFET DR HEREESGR YA T —J[ER R D%
KR DR B BB DS D g TEEREERNOIRIL R, 25RL ey T Tas
T Flo BESRICEYEMRTAMERAH LV HELERCLE AT LERAL. AAMNRLA/RA—2aL QAR ERRT HHLL BT

9, SpirentMO-RANVY) 1 —>av (EHh K LEEIT AT AN AT LDV ANFEEDHEELTVET , B DE&EIRDOpen RANDIRRERIZEITHSN
R—R L EETHRIZR DA A EZFO-RANT AR =T AR 1a—av(E, BEHRNS BMSIRHH0-RANORYIEAZHF

r—RERIZEHEIN-E—DA—H—( U 3—DJ—R[Z#HEL. TAE BL=LFET,
ZRINICERIET HEEDIC, REISRICKABTAMERLET,

o BEETILFARUA —D Open RANTIE, BELGRIETACDEESEEMN
FHEWZHEZ TAMNERELEMIELET , Spirentd 7T O—F (L E—D
A—H—AUE3—D1—RAEFALTTANI—270—%BE#EL. Open
RANDTILFARUAE —LIZLBFW/SW I —ZAD 2R KICx IS TES
KSIZLET,

https://www.spirent.com/contact

L2t D Open RAN TRARYYa—L 3o WNERHRODE O
RZEDEILGAYREL =T H . EO B DEMARIC

e IVRFY—IURMIZIal—320pen RANTRMTIXUE, RF¥1R/L, 5G fo‘FﬂL\ébﬁO‘:“éL\o L2t DOpen RANY2—30 D
A7MIZal—3rhin,RUDU, CURICETIVRY—IVRD AR YL FHHIIZDULNTIE https://

D— e hENN—F BEEMETI L — 3 LR ETY, TR,



https://www.spirent.com/contact 
https://www.spirent.com/oran 

Spirent Communications|Z 2L\ T

Spirent Communications (LSE: SPT)IEBFKE . H—ERTONA T —  RERVFT—IFR/RIZ. TR REE. 2. EX 2T CHTEORBREEVEMMNBEF OEHAMLRFELET
T, BHEEMNS IV EBRMICERSEHE LG T IRIETHBELAY 21— a3 R BLET, SpirentDER L. bt KUBNRIzN\TA— IV REBEEANRBITEIHNERER DL TLVET , Spirent
NENOZERERICRLEDIIIXELET, FHFERIESELETELZEL) - www.spirent.com

KM 1-800-SPIRENT Rel- ShsmE FOT AKEH

+1-800-774-7368 | sales@spirent.com +44 (0) 1293 767979 | emeainfo@spirent.com +86-10-8518-2539 | salesasia@spirent.com

© 2022 Spirent Communications, Inc. AETE RSN TWARH A, TSURE, WRA, 0T FFI<ISpirent IOZEZTDAT FNARBFT AT, BETLENEICH > CEREEF S ERBHEPOEETT . T \ ,' S p I re nt
TOEEEERESNTOET  EHREFEUCEREINBIENHYFET  Rev A| 02/23





