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1. Generic Hardware + Software (Router�)



© 2018 Nokia6

PDCP Low-
RLC

High-
MAC

Low-
MAC

High-
PHY Low-PHY

PDCP Low-
RLC

High-
MAC

Low-
MAC

High-
PHY Low-PHY

Option 5Option 4 Option 6 Option 7Option 2Option 1

RRC

RRC

RF

RF

Option 8

Data

Data

High-
RLC

High-
RLC

Option 3

�����
� ���
�  	�� ���
�

1. Generic Hardware + Software (Radio�)
�������
��
�

����

�����

��������	



© 2018 Nokia7

236 236
eC

PR
IT

hr
ou

gh
pu

t (
Gb

ps
)

20

<10

User/
Down

User/
Up

Split IU
(Option 7-2)

User/
Up

Control/
Up

20

<10

Split IID
(Option 7-2)

User/
Down

Control/
Down

<4 <10

Split ID
(Option 7-3)

User/
Down

Control/
Down

1.5* <<1

Split D
(Option 6)

User/
Up

Control/
Up

3*
<<1

User/
Down

Control/
Down

Basic Assumptions: 
100MHz
8x4 MIMO (w/ 2 streams per uplink layer)
64 Antennas
TTI: 1ms
Modulation: 256QAM
*3Gbps downlink from MAC layer
*1.5Gbps uplink to MAC layer

Split E
(Option 8 - CPRI)
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RAN�����	���� (1)
ORAN(Open Radio Access Network) Alliance

C-RAN  
Alliance

China Mobile Research Institute
Huawei Technologies 
ZTE Corporation 
Nokia Solutions and Networks System Technology (Beijing) 
Datang Mobile
Intel Corporation . 
Broadcom Limited Xilinx 
Wind River Systems 
RedHat Software (Beijing)
Spirent Communications Technology (Beijing) 

ASOCS
Blue Danube,
Ciena
Cisco
Commscope
Fujitsu
Intel
Mavenir
NEC

Netsia
Nokia
Radisys
Samsung
Stanford University
Texas Instruments
University of Sydney

AT&T 
Deutsche Telekom 
NTT/DOCOMO
SK Telecom
Telstra
Verizon
AltioStar
Amdocs
Aricent

Completion of the first open 
front haul specification Updated By-law and IPR policy 

Will continue to be an operator led initiative

Board made up of the 5 founding operators:
AT&T, DT, China Mobile, Orange and NTT 
DOCOMO 

The legal formation of the new entity completed

1Q/2018 2Q/2018 3Q/2018 4Q2018                     1Q2019   

Merger completed
New working groups operational

ORAN Alliance

Governance settled
Working group set-up New use cases

New interface spec. released PoC at MWC 2019
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RAN�����	���� (2)
TIP(Telecom Infra Project)

• Announced in MWC 2016
• Sponsor members: FB, Intel, 

Nokia, SKT, DTAG
• Originally focus on connecting 

the unconnected.
• Telecom Infra Project, Inc. 

(Delaware)
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Local residents set up the Kuha base station using
Ikea-like instructions

Completed
installation

Kuha Cloud OSS UI shows the
base station status and assists the
local users.

RAN���������� (2)
TIP�Radio
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Control Plane:
(SMF, PGW-C, SGW-C, 
combo SMF/PGW-C for
4G-5G IWK)

User Plane 
VNF VM

Control Plane 
VMControl Plane 

VMControl Plane 
VM

Load Balancer

Sx (4G), N4 (5G)

User Plane 
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VMUser Plane 
VM

Load Balancer

User Plane 
VMUser Plane 

VMUser Plane 
VM

User Plane:
(UPF, PGW-U, SGW-U,
combo UPF/PGW-U for
4G-5G IWK)

Single VM CMG
- Scale: 4M PDU
- Throughput: up to 120Gbps

Multi-VM CMG with LB
- Scale: 32M+ PDU
- Throughput: up to 960Gbps

Multi-VM CMG without LB
- Scale: 32M+ PDU
- Throughput: up to 960Gbps

7750
- Scale: 16M+ PDU
- Throughput: Multi terabit

CMG (Control Plane)
- State efficient control plane
- Single IP address architecture
- Dynamic scale-in/out
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