!:'“]EJ PAN [5G (Transport, loT) [tzv>3>
FU]lTSU

shaping tom with you

OpenAirlnterface =1 =7/ (cHIFD/EE

= TIERIN=1T
H L F

yoshio.inoue@jp.fujitsu.com




£ 1 ¢ 71\
=gl |

o)
FUJITSU

= TR = ol -9
INOUE Yoshio

FhiE5BE - HakdE

g : B8 RYNI-IESXZTN-T HiBRAFEASS
HekdE . ASTRASEER VI MDIVRFE
B RyNI—-DEREHRMAHYVINIT 7T, BiEEIEREE. VRAN

1 Copyright 2017 FUJITSU LIMITED



0SS (Open Source Software)

B SO, ECHENLTEOSS

0S
{R#38{E
DU rMEH

Al

Y/

I

Evo7—-5

Linux (Ubuntu / Centos et) | pase=sm
KVM / Docker / VirtualBox I N-o3a>E8
OpenStack I RERRIRIE
TensorFlow I JoyI/hER
Hadoop / Cassandra I TAb

MiREME

o)
FUJITSU

gcc / Python / Ruby / Scala
Git / Subversion / Mercurial
Eclipse

Redmine

xUnit / Jenkins

miREE b HRBY—-N\TELLEETN

SRETERINTLED

HHIS(CH0SSH530%E

‘ CEMTIN? )

2
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Open Air Interface (OAl)

B OpenAirinterface Software Alliancehtg&t933GPP7O0NIIVICERLLIZY
DEARYRNT =), A7 RNT=IZRDA-T>Y—R
B LTE(EPC/eNB/UE)Ry hTJ—IDELayerzVJ ho1 7R (ICTER

o)
FUJITSU

EPC Evolved Packet Core

< MME HSS
:‘: »? Mobility Management ™ = = = Home Subscribe
ﬁ Entity Server Internet
: Other Networks
. EUE : eNB 1 /
ser Equipmen eNodeB P-GW
~ 5-GW Packet Data d

Serving-Gateway

Network-Gateway

~ %
FER D) OPEN AIR5G \/
. T

LTEY—EX

2 H% FEﬁ [§: )

B bladeRF X115

Software Defined Radio
(https://www.nuand.com/bladeRF)

B ESPRIMO Q556
CPU : Intel i7-6700T
2.90GHz x 4

m (0TS UE
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OAIENE|T-

[0®)
FUJITSU

OPEN AIR™

= INTERFACE You
-

EEHT—J)
. 3 LGP , ‘W‘USBZO

COTS-UE RF eNB EPC FHU> sk
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http://portalsite.gcs.g01.fujitsu.local/sites/fmvbn/DocLib14/pic_lb_u757p_156inch_201701.jpg

OAIJ=1=>/4DHB FufiTsu

EURECOM (3—-DOv/\ZHREVITBIES AT LAKRFE -HFR >S5 —) B TOBNTIZS LI

BRIy NI =2 (RAN) %

HAKE TRV, AJOtYY L TEMETB0SSETRET
m fH3R1E
m JX MR
W EER%E b

ZITOESLD,

SEIAE—Rz@E e, FiY-EX0E AR OISz KR

RANDOSSICLDEH L. SDN/INFVEFHAENE . 1 INR=23>0 DX NOMmENS.
CNNBORANIBER(CRERERI DIENTED
What we hope to become

A strong voice and maybe a game-changer in the 3GPP world
B Real impact from “the little guys” on 3GPP systems

JR3Z : http://www.openairinterface.org/ , OpenAirlnterface
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OAl JO>1I K

CURRENT
PROJECTS

OpenAirCN

RAN splits, C-RAN

Nb-loT, LTE-M

Others: RT Profiling

[0®)
FUJITSU

X Source: OpenAirlnterfaceSoftwareAlliance.pdf, EURECOM
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OAIURZ R FufiTsu

IRTE. Intel Architecture®J>E1—4_ET. LTE eNB/UE, EPCZAEZE O] RE
B OpenAirinterface git server (includes Wiki)

= RAN(eNB/UE)
https://gitlab.eurecom.fr/oai/openairinterface5g

m EPC
https://github.com/OPENAIRINTERFACE

B RANURS MRE
cy 2017 cy 2018
oo I
LTE / eLTE / LTE-UE

Periodically merged into master

]

develop
LTE / eLTE only until gNB matured

X2 HO
NB-loT

eMTC
architecture36

LTE / eLTE (RU-RAU-split)

Branch for 5G-NR UE / gNB development

architecture38
5G-NR UE / gNB
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OAIEMFYR— MEE FUjiTsu

OFDMA (DL) / SC-FDMA (UL)
V5D / TDD (Config 1/2/3(e#)
GPSK / 16QAM / 63QAM
SMHz / 10MHz / 20MHz

Transmission Mode TM1 / TM2(Stable) / TM3 / TM4 / TM5 / TM6 / TM7
AV ITTEL 2
DLFv ) PSS / SSS / PBCH / PCFICH / PHICH / PDCCH
ULFv2RIN PRACH / PUSCH / PUCCH (format 1/1a/1b) / SRS / DRS
. 5MHz, 25PRBS / MCS28: 16~17Mbps (w/ COTS UE Cat 3/4)
A=Yy PMDL)
10MHz, 25PRBS / MCS28: 34~35Mbps (w/ COTS UE Cat 3/4)
) 5MHz, 20PRBS / MCS20: 9Mbps (w/ COTS UE Cat 3/4)
A= HM(UL)
10MHz, 45PRBS / MCS20: 17Mbps (w/ COTS UE Cat 3/4)
implemented
B EhHHI4E SiE | Bl / i [ BERE

- e \
. BLBCTEMFHEEDE. REBOMEE |
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OAIVI NI T ¥ERK FUjiTsu
IP packets AT comman ds
P
f I \
f/ h | MME Application ( 5+P-GW Application ]
/& ) s h ) -
\ p \ g i s
NAS [ eNB Application ] | NAS i 511 Abstraction 51-U
i f f | | T [ T s -
- I ) (
RRC | RRC [+ SI-MME J X2AP j s1-U | s1-mMmE (SGa}Diameter | GTP-U
. \ N N | J
| | p P
[ PDCP PDCP ] [ SCTP uDP J | SCTP ubP
~ b 4
| | | | | | | I
[ RLC j ( RLC 1 [ P j | IP ]
| | - | L= |
™y F o
[ MAC } [ MAC ] [ Ethernet I @—{ Ethernet j
: : | | J U
[
PHY
[ @3 [~
UEs = | eNBs % MME + S+P-GW
®F | @) )

.
X Source: OAI_basics_kaltenbe_2017.pdf, EURECOM

OAIY T NI 17 451N
@ Ubuntu Linux OS_ETENME
@ PHY LayerlC&U\TSIMDIEER (SSE4, AVX)(C&D. RealtimedlLiE%z E1R

@ PHYESDR IFEICSYN—BZ EEHREEISDRICHTIE
SDR : ExpressMIMO2, USRP B2x0, X300, BladeRF, LMS-SDR, Sidekiq
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OAl :

=3:it)

124814 X185

IF5 (time-domain signal)

IF4.5 (frequency-domain signal)

IF3

IF2 (NFAPI)

=\ +—=Hx @
2V INIIT7 7 —F7I)F % FUJITSU
B Next Generation Fronthaul Interface(NGFI)&EH ___
SGICREIT Y BRE PRI LR B T —F T I F v (T I -~
[} ‘l 1
Hik— MAR | ¢
SUPPORTED  NOKIA ; ;
High MAC
SUPPORTED  NOKIA ‘, :
_ : ——
Bit-level Processing Bit-level Processing
2017/10 C1SCO ,l : :
SUPPORTED "°"""“l ‘
IF1 for PDCP/RRC (3GPP FhAP/FhU) - . s
- 4
“Tr Resourcel:e-Mapping i
TOLRU FronllRRU )

X Source: NGFI Whitepaper, China Mobile
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ETEDSERTIE FUjITSU
B QAIZERUIERY ND—JkERk

/_/\7 Local LTE NW area

finte T T -
h t —
-'_g-" ethe Carrier LTE NW ( 0les, (AR, Sl

\
-=- N D

II P | : — EI_c?alE :
: & B = 1 | OPEI\_IKiRSG Services :
I Carrier-base-station Others I : o B —_— |
: B g | U RRH :
|\ Carrier LTE coverage : l End user te”ﬁn;ﬂ :
S o — 7/ [ ]

Quick deployment and Easy configuration

B OAIDT A — )V RN BRI gEEDFREIE
u J4—)LRMSATIL(2018EFFIAT TE)
m OAIEEELSR. EREE T
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http://portalsite.gcs.g01.fujitsu.local/sites/executivepresentation/_layouts/CopyUtil.aspx?Use=id&Action=dispform&ItemId=2333&ListId=ee636228-bd3c-4d90-9c89-9aba3ff69d4f&WebId=bc8a65a5-d356-4299-a794-85d19b1700e8&SiteId=42cbf6e0-cc08-45b2-abd3-7254021fed50&Source=http://portalsite.gcs.g01.fujitsu.local/sites/executivepresentation/DDL/Lists/DDL/31300.aspx
http://portalsite.gcs.g01.fujitsu.local/sites/executivepresentation/_layouts/CopyUtil.aspx?Use=id&Action=dispform&ItemId=2268&ListId=ee636228-bd3c-4d90-9c89-9aba3ff69d4f&WebId=bc8a65a5-d356-4299-a794-85d19b1700e8&SiteId=42cbf6e0-cc08-45b2-abd3-7254021fed50&Source=http://portalsite.gcs.g01.fujitsu.local/sites/executivepresentation/DDL/Lists/DDL/31300.aspx
http://portalsite.gcs.g01.fujitsu.local/sites/executivepresentation/_layouts/CopyUtil.aspx?Use=id&Action=dispform&ItemId=2391&ListId=ee636228-bd3c-4d90-9c89-9aba3ff69d4f&WebId=bc8a65a5-d356-4299-a794-85d19b1700e8&SiteId=42cbf6e0-cc08-45b2-abd3-7254021fed50&Source=http://portalsite.gcs.g01.fujitsu.local/sites/executivepresentation/DDL/Lists/DDL/31300.aspx
http://portalsite.gcs.g01.fujitsu.local/sites/executivepresentation/_layouts/CopyUtil.aspx?Use=id&Action=dispform&ItemId=2391&ListId=ee636228-bd3c-4d90-9c89-9aba3ff69d4f&WebId=bc8a65a5-d356-4299-a794-85d19b1700e8&SiteId=42cbf6e0-cc08-45b2-abd3-7254021fed50&Source=http://portalsite.gcs.g01.fujitsu.local/sites/executivepresentation/DDL/Lists/DDL/31300.aspx
http://portalsite.gcs.g01.fujitsu.local/sites/executivepresentation/_layouts/CopyUtil.aspx?Use=id&Action=dispform&ItemId=2202&ListId=ee636228-bd3c-4d90-9c89-9aba3ff69d4f&WebId=bc8a65a5-d356-4299-a794-85d19b1700e8&SiteId=42cbf6e0-cc08-45b2-abd3-7254021fed50&Source=http://portalsite.gcs.g01.fujitsu.local/sites/executivepresentation/DDL/Lists/DDL/31300.aspx
http://portalsite.gcs.g01.fujitsu.local/sites/executivepresentation/_layouts/CopyUtil.aspx?Use=id&Action=dispform&ItemId=2285&ListId=ee636228-bd3c-4d90-9c89-9aba3ff69d4f&WebId=bc8a65a5-d356-4299-a794-85d19b1700e8&SiteId=42cbf6e0-cc08-45b2-abd3-7254021fed50&Source=http://portalsite.gcs.g01.fujitsu.local/sites/executivepresentation/DDL/Lists/DDL/31300.aspx

4t OAIl workshop FUJITSU

November 7th and 8th, 2017
Orange Gardens 40 - 48 avenue de la République 92320 Chatillon France

Day 1: November 7th, 2017
B Improvement of Software Quality, Yuko Akiyama FUJITSU

Day 2: November 8th, 2017

B Approach to Commercial Use of OAl, Kazunari Kobayashi FUJITSU
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OAIX=U>FUR K~ FUjiTsu

openair5g-user | RAN (UE/eNB) DFIERIFX—U>IUZ K

zhn&71384.
Subscribed3(Z(d. https://lists.eurecom.fr/sympa/subscribe/openair5g-userCX—JL7 RL A% A 734 Submit
INIFOK,

Opena i rcn-user Core Network (EPC) @*‘JFE%I‘EI'JHX—U‘JOUZ I\

sm&5734.

Subscribed3((d. https://lists.eurecom.fr/sympal/subscribe/openaircn-user ¢ X—JL7 RL 2% A J34#%Submitd
NIFoK,

I openair5g-devel | RAN (UE/eNB) DBISEE I A—USJUR R

&34 s.
Subscribed3(Z(E. https://lists.eurecom.fr/sympalsubscribe/openair5g-devel ©X—JL 77 RL 2% A F344Submit
INIFOK,

openaircn-devel | Core Network (EPC) DFFEERIFA—-U>IUR

211%216%.
Subscribed3(Z(E. https://lists.eurecom.fr/sympalsubscribe/openaircn-devel CX—)L 77 RL 2% A 1344 Submit
INILOK,

EExIETES : https://lists.eurecom.fr/sympal

BEIVWEDEIE. EL@ H_LE(yoshio.inoue@jp.fujitsu.com)Fx T
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