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China Mobile

5GC NFV Integration practice

Based on OpenStack
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China Mobile 5GC are depolyed in Beiling central point, and complete
connection with five provinces’ s wireless stations through transmission

system

Features

5GC Key Point

— . Standalone

Networking (SA)
architecture

Bei Jing
Info Port

N SHANG »  NFV architect based
transimission HAI
( NOKIA on Opentack

« Centralized
networking

« Self system
integration practice
with AUTO tools

HANG
ZHOU
( HUA WEI )

Wireless stations

Wireless stations

Wireless stations . -
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The 5GC core network is mainly composed of network functions such as AMF, SMF,
UPF, NSSF, NRF, NEF, and SMSF, as well as policy control systems and user data

systems.
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China Mobile 5G scale trial network core network
(information port) hardware resource pool project
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The 5G network element acts as a virtualized network element (VNF) in the figure and is
deployed on the virtual platform (hypervisor), independent of the hardware. 5G virtualized

network function consists of one or several virtual machines (VMs), which is put together to
provide 5G core network functions.

5G management and orchestration system NFVO

Ve-Vnfm-em ! ) )
EMS/OMC ™1 Virtualized network
. | Function management
; (VNFM)
Virtualized ~ (VNF) Ve Vnfm_vnf
network function
Vn-Nf E VI-anm
. - _ Virtualized Resources
Virtualized _Elaﬁorm Nf-Vi _| management VIM)
( Hypervisor ) : Ehysical Resource (pp)
H nt
V|-Hal :
Networking | : Compute Storage i

_______________________




China Mobile

@ E 5D

5. integration with peripheral systems, finish 3, deploy NFVO+, VNFM software, complete
end to end system, from 5G core network to NFVO+ and VNFM, virtual layer, peripheral system
Transmission link to Wireless base station integration

Peripheral System MANO

(D) % deploy VNF 3
(including EMS) § i 6—
software, EMS ‘

| —O
complete the ! |
O

integration with : ‘ VNFMs
the virtual layer, | VNFs 3 | §
VNEM A S — 3 § §
B o |
Virtualization . . N
Layer § Hypervisor § VIM (include PIM )
e | hardware-and-management of the undefllying resources.
Hardware | O 1
Layer Compute Storage etwork 6

1, hardware integration: hardware design, shelves,
configuration, joint adjustment, etc.
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Similar to traditional telecom equipment construction, NFV integration includes steps of
project planning, resource preparation, deployment and debugging, online, and
maintenance transfer.

Hardware

arrive

Work Process

Workkcontent

1. Project planning

[

2. Project resource

preparation

3.1 deployment and
joint testing

4.1 initial acceptance
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5.1 online and
maintenance transfer

3.2 deployment and
joint testing

4.2 initial acceptance
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5.2 online and
maintenance transfer

6. Final acceptance

Project planning and preparation

Collect project requirements, develop integration
plans, and project implementation plans
Hardware, soft set equipment arrives

integration people resource ready

NFV Hardware integration

Hardware integration work, hardware deployment,
configuration, and debugging , integration with external
network

on-line and maintenance transfer: verification platform is
stable, with software deployment capability

NFV software integration

Building Virtualization and MANO Platform: Deploying
and Coordinating Testing of Virtual Layer, NFVO+, and
VNFM

VNF deployment joint debugging: deploying VNF soft
set, joint testing with VNFM, OSS,signaling, billing,
and other peripheral systems, VNF end-to-end service
testing
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A total of 50+ integration issues were found, which were classified into the following types.
Among them, problems such as adaption and adjustment of different layer are the key to
integration.

strengthen the review

<~ Design : Divided into design to be refined, etc., need to improve the design plan

<~ Adaption and debugging : The most problems, involving products issues, different
vendor adaption, human error, etc., need to strengthen pre-integration testing,
automated configuration, automated inspection.

<> Resource preparation: related to the data center room environment, current network
resource allocation, equipment issues, etc., need to be prepared as soon as possible, and
coordination about related resources.
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This 5GC scale test have several key experiences in the integration as follows:

Key point 1 : Identify requirements early and determine planning and design

e Communicate to confirm the internal and external network intercommunication

needs of the resource pool, and formulate a solution network plan
* According to the design, prepare the follow-up implementation plan and

configuration script in advance, and review the configuration script (conform to

the plan without error omission)

e Determine the interconnection scheme and parameter details of the existing

network equipment.

=4 Initial Test

Key point 2 : Resource request
. Reauest about network IP addresses and other resources should be submit

5 O o (O (DESERSTRE

5.0nline and immediately after the plan was finalized
operation transfer

* Theinternal VLAN and the private network IP address are planned and allocated after

the requirements are clearly defined, which is convenient for the software vendors to

Bl cinal test refine the design in advance.
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This 5GC scale test have several key experiences in the integration as follows:
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Key point 3 : Hardware Preparation

* Server basic configuration need to automated batch configuration/checking, shortening
hard integration time

* The server firmware version (BMC, BIOS) should be prepared according to the project
requirements before leaving the factory. It is recommended to increase the
standardization testing of the server;

Key point 4 : network connection check

* After the hardware and connection is ready, the full-scale network connectivity is
automatically checked to prevent the subsequent software installation and deployment
from being reworked due to network connectivity issues.

Key point 5 : adaption about different vendors

During the integration process of different vendors' devices and systems, more adaptation
problems occur. In the current network construction, it is recommended to clarify the
matching of each component. After confirming the specification requirements and the
version of each component, perform the full-scale simulation verification in the laboratory to
eliminate the integration problem and reduce the integration issues in production site.

Key point 5 : alternative plan
In the process of on-site implementation, the alternatives in each stage should be prepared in
advance to ensure the construction period.
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