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Cloud-native technologies will empower organizations to deploy

and scale network functions more quickly and generate new services
and revenue streams. We’re excited for the industry to focus on
building @ common, open, cloud-native platform and toolkit that

can be easily and effectively adopted. But like all new technology
concepts, time is needed for the network function architecture to
evolve and cloud-native ecosystem to mature.

MILIND GUNJAN, SPRINT
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The road to Cloud-Native must be broken into
phases, as operators will require deploying

5G core networks on a properly configured

and controlled Cloud-Native stack. This is a
significant task of re-architecting the network
functions and re-tooling them for automation

and orchestration to be cloud ready. ; )

SAM SAMUEL, CISCO
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“Developers are in the process of using fully automated
continuous integration to test and push new codes and
concepts to production. Cloud Native is going to enable
enterprises and telecom sector to bring newer ideas to
production in a reduced time and improved innovation
capability.”
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CLOUD NATIVE STACK

O > Where the current cloud native infrastructure breaks down
and how it impacts cloud native applications (CNFs &
VNFs)

The Cloud-Native Stack Where this breaks down Why it fails

Probably a problem

uling
nent

Mot a problem

service discovery

b

Mot a problem
Container Engine

Bodged to make N/W work

Minimal OS5

v owork

Infrastructure

Virtual Infrastructure Not a problem

Physical Infrastructure Not a problem
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CLOUD NATIVE STACK

------- > Application and consolidation of a cloud-native tooling

The Cloud-Native Stack From the perspective of How the cloud native
an application stack could converge

Probably do care

Probably do care

Frobably don't care
Don't care docker + any CNI

Container Engine

Minimal OS Don't care Should not care

Infrastruciure

Virtual Infrastructure Don't care Should not care

Physical Infrastructure Dan't care Should not care

6w

americay ’/‘



EVOLUTION OF CLOUD NATIVE STACK

Open Open
Source Source Containers
laas Paas

'@ 0 58 ) . : 7 CLOUD NATIVE
@ Sunvmware: AWS  [Hjueroxu 2 cioworgunoar &

docker
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EVOLUTION TO CLOUD NATIVE ECOSYSTEM

e |: CNFs
D VNFs 1

11 Kubernetes

Hypervisor

OpenStack

Bare Metal

Current

VNFs T

1 CNFs

1L 1T
Hypervisor 'y

OpenStack Kubernetes

Bare Metal

Transient

KubeVirt/Virtlet

Kubernetes

Bare Metal

Future




4G VS. 5G CORE ARCHITECTURE

4G Core Using CUPS

(Control & User Plane Separation)

S2b-C
S11 S4C amac

Gn/Gp-C T

G

Eb

Sd Gy Gw

sening | SOCC PON

Gateway-C Gateway-C

Sxa

Serving PDON
Gateway-U | Gateway-U
55/8-U

S2a-U |
S2b-U

Operator's IP
Services
(e.g. IMS, PSS etc

5G Core Using SBA

(Service Based Architecture)
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5G SERVICE BASED ARCHITECTURE

3GPP TS 23.501
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3GPP TIMETABLES

2015 | 2016 2017 2018 2019
| Q1 [ Q2 | Q3 | Q4 |

3GPP Worksr%p on 5G
¢ Release 15 5G NR Work Item
‘ ; ‘ ; a S‘ ; Completion of NR Sl and start of NR WI

Non-standalone: Architecture Option 3 Non-standalone 5G-§R : |g - e NRf 5
, i t - t
Standalone: Architecture Option 2 i ki dadlis

Late Drop: Architecture Options 4, 7 and NR-NR DC

Release 17

. A, N
PN ) £\

PHY  Higher ASN.1
Freeze Layer Freeze
Freeze
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SERVICE EXPOSURE
FRAMEWORKS

Cloud Native Computing Foundation

Service Based Architecture

Service Discovery & Coordination Framework
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KUBERNETES
SOLUTIONS

for NFV Compute Related
Performance Requirements
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Ability to
| request/allocate
platform
capabilities

 CPU Core pinning
and isolation

. Dynamic Huge
Page allocation

Discovery,

Advertise,
Schedule and

Manages Devices

Guarantee NUMA

— Node resource
alignment

Node Feature

Discovery (AVX,

| BootGuard, SR-

IOV)

CPU Manager

| Native Supportin

Kubernetes

Device Plugins
(SR-IOV, QAT,
FPGA, GPU)

Topology
Manager




5G-PPP SOFTWARE NETWORK WORKING GROUP VIEW OF SBA
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CLOUD NATIVE PERFORMANCE COMPARISON

Infra deploy time
NF deploy time
|dle state RAM
|dle state CPU
Runtime NF RAM
Runtime NF CPU

Snake case PPS

VNF on
OpenStack

~65 minutes

3 minutes, 39 seconds

17.8%

7.2%

17.9%

28.8%

3.97 million PPS

CNF on
Kubernetes

16 minutes

< 30 seconds
5.7%

0.1%

10.7%

39.1%

4.93 million PPS

~2.1 milliseconds

Snake case latency ~2.1 milliseconds

Pipeline case PPS N/A 7.04 million PPS
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EVOLUTION TO CLOUD NATIVE NETWORK FUNCTION

F/w

Monolith




OPERATOR MATURITY MODEL
D BEETED BT NETTRD

Basic Install Seamless Upgrades Full Lifecycle Deep Insights Auto Pilot

ated application Patch and minor version App lifecycle, storage Metrics, alerts, log Horizontal/vertical scaling,
fisioning and upgrades supported lifecycle (backup, failure processing and workload auto ig tuning, abnormal

configuration management recovery) analysis detection, scheduling tuning

ANSIBLE
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e e witSERVICE MESH

Business Logic

- Business functionalties,
computations

- Integration logic

- compositions, transformations
and anti-caurrption layer impl.

Primitive Network Functions
- Invoke network call through a
given protacol via service mesh
-eg. HTTPZ, gRPC/HTTPZ calls

Applicaiton Network Functions
- Circuit breaker

- timeouts / retries / budgets

- Service Discovery

- Simple Routing

- Client-side LB

Service Mesh
: Contral Plane :
Microservice - A ; = : Microservice - B

Business Pt ' Business
Logic I : - Logic
Service Mesh : : Service Mesh

I: Sidecar Sidecar I:|

Network Stack Network Stack




WORKFLOW

SN Continuous integration, delivery and deployment

i Unit & Deploy to
ng:jrg't integration testing Acm:gt;nce
test environment

|—CDNTINUDUS INTEGRATION —{

|7 CONTINUOUS DELI"!.I"EFW—'
|7 CONTINUOUS DEPLOYMENT 4{

THENEW'STACK
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VIRTUAL MACHINES VS CONTAINERS

Virtual MachineA  \ / Virtual MachineB

Application A applications _ContainerA  ContainerB

Guest User Space Guest User Space

- User Space )| User Space J

~ .
Hypervisor - Container Runtime J

Host Operating System




Technical comparison:

0G NSAand SA OPTIONS

3GPP 5G specification Rel-15 ('17.12) — 1% Rel-15 ('18.6)
prioritised,
Sub-6GHz and mmWave Sub-6GHz band is desirable
bands are feasible bands are feasible

5GC GC

CN interworking Not required Not required Required (with or without N26
interface between 5GC and EPC

NR-DC (Intra-RAT

continui handover handover
or Release-16 onwards
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We will migrate to full S& mode within 3-4 years of commercial launch

[t will take mare than 4 years to migrate to full SA mode

We will launch commercial service using SA mode from the start

We will migrate to full SA mode within 2 years of commercial launch

HEAVY READING 5G SURVEY

When do you expect your company to migrate to a full 5G system architecture
and core network (i.e., operate 5G in SA mode) for its commercial service?

11.40%

36.70%

20.30%

19.00%

Don't know/not sure 12.70%
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