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Open Source

Internet in Remote Communities MANO

e
> . | want to be a remote developer

(@) from my remote village, but
there’s no internet connection.

Why don’t ISPs extend their
networks to this remote
locations?
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Open Source

What’s a Core Network? MANO

lllllllllllllllllllllll

= - Evolved Packet Core Network

] ((t) f
= i Core Functions
: 5

Authentication

IP Address allocation
Packet routing and

forwarding

Data rate enforcement

Data usage accounting
Handover management

: ((;Ai’)
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What’s the problem with Packet Cores?

= Open Source

MANO

1.
2.

$, Vendors charge a lot of money for its Packet Core.
- Vendors lock you in to buy their expensive equipment.

Why isn’t a good idea using a cheaper vendor for the remote location?

w

© ETSI

Pay for a second Packet Core.
Train your existing employees to use the new Packet Core, or even hire

additional ones.
The Network Management system increases in complexity.
If you want to introduce a new feature, you’ll have to wait for both vendors

to support that feature.
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Serving Remote Communities is Expensive

Canadian Radio-television and i
Telecommunications Commission Canad

unicati issi
L] seacn]

Phone v | Internet v | TV & Radio v | Business v

Home = Internet = Broadband Fund

.\ BROADBAND FUND
N

About the Fund
“The CRTC has established the Broadband Fund to

help provide all Canadians with access to
5200 M broadband Internet and mobile wireless services.

 gpsy JooM During its first five years of operation, the Fund will
57 =0 M Rl award up to $750 million to projects that help
Sy achieve this goal.”

for the first five years

How are we closing the digital divide?

Year1 Year 2 Year 3 Year 4* Year 5*

*Note: increases in Years 4 and 5 are contingent on a review of the Fund in Year 3.

» Long Description

Canada’s vast landscape, with its varying geography and climate, presents unique challenges to the
provision of high-quality broadband Internet access services for all Canadians. In particular, many
rural and remote areas do not have services that are comparable to what is offered in urban
centres, in terms of speed, capacity, quality, and price. The CRTC recognizes this problem and has

set out a Universal Service Objective:
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Then, What is Magma? MANO

Magma is an EPC (Evolved Packet Core) that runs on K8s

Authentication
IP Address allocation

. ((«@) :
= : Core Functions

Packet routing and
forwarding

Data rate enforcement
Data usage accounting
Handover management
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Magma runs on

Generic Hardware Cloud

(Public or Private)

No need for expensive vendor dedicated hardware

© ETSI 9



How does Magma solve the problem?

© ETSI

4

Easy to deploy

Get up and running quickly
with Magma-embedded
hardware and qualified
partners who can help you
implement Magma.

N
No licensing fees

Magma is open-source and
has no licensing fees.
Switching to Magma could
save you 70% on your CAPEX
and OPEX.

1

Vendor-agnostic

Magma interoperates with a
broad range of equipment
helping you avoid vendor
lock-in and enjoy enhanced
flexibility.

%

Rich developer support

Magma is backed by a robust
developer community,
ensuring cutting-edge
features, quality assurance,
and free upgrades.

o

Open APIs

Integrate with your existing
BSS/0SS or a new bread of
management platforms
using simple to use yet
robust and open APlIs.

_

ah

3GPP compliant

Compliant converged packet
core that supports 4G (S1U,
S1-MME), 5G NSA, 5G SA (N1,
N2, N3), and integration with
third party HSS, OCS and
PCRF.

"

Local breakout

Skip unnecessary backhaul
traffic and deliver user traffic
to the internet at the most
efficient and cost effective
location.

Open Source

MANO
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Internet in Remote Communities MANO

Now MNOs have cheap way to
extend their networks to
remote locations.

And Javier can work from its
remote village to find the peace
he wants.
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Magma a free open-source, flexible, and extendable mobile Packet Core network.

Access Network
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Magma Converged Core

Orchestrator Federation
& NMS Gateway

Magma Access Gateway

s
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g 5G Wi-Fi
SGW PGW UPF AMF SMF AAA

MME HSS AUDF PCF UDM AGW

Learn more on www.magmacore.org

MNO Core

MNO Core

PCRE' (HSS
OCS Wi-Fi

O

Magma Core Foundation Member - Premier

arm

facebook

Magma Core Foundation Member - General

OCHAIN

CONNECT
5G

(ZIRADTONICS

VATAY

wavelabs

Aarna SSS
NECworks

O

helium

whitestack
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http://www.magmacore.org/
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Magma’s Slack Community

@ magma v 4 general v
Saturday, March 5th ~

Sunday, March 6th ~
® 9 ¢

rce software. If | am building an application that involves, say, developing on the existing AGW, should | work on a release or should | jus

To me it seems appropriate to use a release as there are likely to be no changes in the future that will break what | am developing. However, is it then okay to us older release (say i

calendar even if it is way behind master? | suppose the answer to that would be "as long as you can build your application on it" but can someone tell me what the best/recommended

practice is? If | am unable to work with the latest commit on say, master, should | keep moving backwards until | find a commit that sets up okay on my system and roll with that?

Thanks in advance!
announcements

devops

general
@ magma

project-charmed-magma

random magma

Add Platform for building access networks
and modular network services

1234 ®Go

Monday, March 7th

| have a magma setup where FeG is used to connect to an external OCS. Everything else is internal.
When | connect the UE (srsRAN in VM), FeG sends a CCR to OCS and received a CCA. Note that units have been granted. But when | try to generate traffic using UE, all the received and

| 2, Fl. ,EndToEndId:0xb6ala535}
. testdemo. com;942;006; IMSI001010000000001} , Padding: 1}

session_proxy |
9:2}

session_pro; I

5% https://magmacore.slack.com/
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https://magmacore.slack.com/

Open Source

| want to contribute MANO

O Search or jump to... Pull requests Issues Marketplace Explore
H magma /magma ' Public X * K= ® Watch ~ % Fork ¥y Star 1.3k -
<> Code (O Issues 328 19 Pullrequests 1M () Discussions () Actions [IJ wiki 20 © Releases 27
¥ master ~ ¥ 60 branches © 27 tags Q 4 o (S Platform for building access networks

and modular network services

&) voisey chore: Upgrade pylint to 2.14.0 (#12895) .. X 675552¢ 3 hoursago 10,925 commits - & www.magmacore.org/
B .bazel-cache-repo feat(agw): bazel-ify SessionD (#8616) 9 months ago BYtholy < golang YagHant
mobile networks hacktoberfest
M .bazel-cache feat(agw): bazel-ify SessionD (#8616) 9 months ago S— 4 3P0 59 e
In  .devcontainer chore: bazel base can be build on arm and tests can be executed suc... 8 days ago
&3 View license
M github chore(dp): Show timestamps in integrations_tests (#12881) 5 days ago ¢ 1.3k stars
B8 .idea.shared [dev] Add shared copyright for IntelliJ users (#4467) 17 months ago ® 90 watching
B .run chore(orc8r): Remove dead fbinternal module (#11472) 3 months ago ¥ 514 forks
B .vscode chore: modify GDB launcher to handle all C/C++ tests (#11844) 3 months ago © Mafom: v1.7.0 (Mayon) (Latest)
on ar
M bazel fix: missing character in path in liblfds.BUILD (#12922) 17 hours ago
B ci-scripts fix(ci): Latest fixes from Eurecom Infrastructure changes (#12570) last month Packages s
B cn/deploy chore(ci): add E1 to autopep8 python formatting (#11812) 3 months ago & magmaldevcontainer
| owf fix(ci): bump cwag images to focal and adapt package setup (#12901) 2 days ago & devcontainer
& magma/bazel-base
B dev_tools chore: apply IWYU to liagent (#12542) 2 months ago
BB docs docs(feg): Tier is needed to setup an feg (#12903) yesterday
. Contributors 237
B d feat(enodebd): Send CBSD parameters to Domain Proxy (#12850) 3 hours ago

6] example/gateway style: apply formatting script to all Python files except few Pipelie... 11 months ago Q\’ m tA ‘4 ﬂ ! !! L
O https://github.com/magma/magma
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https://github.com/magma/magma

Magma’s Mission

Connect the world to a faster network by
enabling service providers to build cost-effective,
extensible and career grade networks

© ETSI
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Components Overview

Federation Gateway

e  Contains core network elements e  Cloud service e Cloud service
e InanLTE network: e  Allows user to configure and e Integration with Mobile Network
o  Evolved Packet Core (EPC) monitor the wireless network Operator
o  Connectivity with EnodeB’s e  Allows management of multiple
Access Gateways
° Web Ul

© ETSI 16
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Infrastructure Requirements

Access Gateway e Orchestrator
e Ubuntu e  Kubernetes
o  20.04 o Microk8s
o snap o  Charmed Kubernetes
e  Minimum Requirements o  AWS-EKS
o Memory: 4GB o  GCP-GKE
o  CPU: x86-64 dual-core processor ° AZUFG - AKS '
o  Storage:32 GB e  Minimum Requirements
o Network: 2 Interfaces o Nodes:3
o Memory: 8 GB
o CPU: 2 vCPU
o Storage: 100 GB

© ETSI 17
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prometheus-cache

prometheus

dispatcher m obsidian

nms-nginx-proxy orchestrator bootstrapper nginx Observability

service-registry metricsd

alertmanager grafana

ctraced device nms-magmalte certifier Ite policydb smsd state subscriberdb tenants

Subscriberdb-cache

accessd

configurator directoryd

postgresql

Data platform
Model

© ETSI 18
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Access Gateway 3 Available services .3
e dnsd
e policydb
e Install: magma-access-gateway.install *  envoy_controller
e  Configure: magma-access-gateway.configure o pipelined
o Automatic or manual networking configuration o smsd
o Dynamic or static addressing ¢  mobilityd
o Custom DNS support o eventd
o IPv6 support e magmad
o Flexible interfaces selection * Sessiond
e  Post-Install: magma-access-gateway.post-install e  enodebd
e  Variety of configuration options: : gtlgi;toryd
e mme
e  ctraced
e  td-agent-bit
e  subscriberdb
e health
e redis
e  control_proxy
e  monitord

© ETSI 19
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What are private networks & drivers

A dedicated cellular network

Industry and digital transformation

loT, Industry 4.0 applications, mission critical requirements, smart city initiatives, etc.
Enterprises with use cases requiring:

Low latency

High bandwidth

QoS

Reliability

Security & Data Privacy
Enhanced Capacity & Coverage
Reliability

Autonomy, security and control

Vi bbd

© ETSI



Transportation &
Logistics .

Automotive

G2

Education and
Offices

;

Applied Al

Data
centers

© ETSI

peic

Healthcare

Agriculture

Retail EE Energy &
Utilities
Industrial

Robotics
o
(<)
Gaming
Smart cities
- Smart homes
Smart buildings



Is 5G making potatoes grow in shape of a box ?' _
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Port logistics with a private mobile network

[—
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Autonomous vehicles




Immersive experiences - AR/VR

Training

|
[
4
i
i
u;
[}
[}
']
A

Manufacturing Gaming
© ETS



Open Source projects - example small setup

Public or
private cloud

=" . S . TS

UE RAN EPC

© ETSI



Open RAN choice - platform

S

NVIDIA.

Building ORAN based high performance

9G RAN systems with Nvidia GPUs and
Mellanox NIC

© ETSI



My own experimentation

https://www.intel.com/content/'www  https://www.waveshare.com/sim82

hitps://github.com/Nuand/bladeRF Jus/en/products/details/nuc.html 00ea-m2-5g-hat.htm
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Potential Private Network Models

Integrated private network

Public network+slice

Private network

© ETSI

Subscription Control Gateway Services

’

Independent private network'

Public network Subscription  Control Gateway Services

Private network

Subscription  Control Gateway  Services Firewall
o—

1) Mobility between private and public networks can still be supported via dual subscriptions



Key Decisions & Variables

© ETSI

On prem vs off-prem asset placement

Shared vs dedicated assets

Owned assets vs Public assets

Own spectrum vs CSP spectrum



Shared vs. Dedicated

Stand-Alone

UDM

CP

MEC

UPF

Access

UE

CSP Edge
© ETSI

Private-Public Hybrid

UubDM UubDM UubDM UubDM ubDM UuDM
CP CP CP CP CP CP
MEC MEC MEC MEC MEC MEC
UPF UPF UPF UPF UPF UPF
cu cu
Access Access Access Access DU DU
RU RU
UE UE UE UE UE UE

On prem

Shared

Dedicated / Separate from PLMN

Non 3GPP



On Prem vs. Off Prem

Physical Location

G [ o

- vUPF vUPF
vCU vCU
DU DU DU
RU RU RU
UE UE UE

- OFf prem (CSP or Public Cloud)

© ETSI On prem




Asset Ownership

© ETSI

Ownership
Control  Control  Control || Control
VUPF VUPF VvUPF VUPF
vCU vCU vCU vCU
DU DU DU DU
RU RU RU RU
UE UE UE UE
cop SS sS DS DS
Enterprise SS - Shared Spectrum PS - Dedicated Spectrum




Which RAT ?

Technology

Speed

Range

Environment

Scale

Positioning
Accuracy
© ETSI

5G - mmWave

1.8 Gbit/s

Dense, urban areas, or
specific targeted spots

Only private network
deployments now

Less than 1 meter

5G - Sub-6GHz

50 - 400Mb/s

Suburban and rural areas

Supported by limited devices

20 meters

4G LTE

*

35 - 50Mb/s

Widely applied globally

Supported by most mobile
devices

50 meters



Is spectrum a problem ?

Netherland

USA

)
o
3
)
=
<

\Wi -
/i

]
2
®
Q
0
=

Finland

B
oo |
B

3.5 GHz CBRS, exclusive & shared licenses, deployments in 2H19
37 - 37.6 GHz shared spectrum/local licenses, under evaluation

3.7-3.8 GHz
24.25 - 27.5 GHz, local licenses, under consultation
Local licenses. Assignment complete; available 2H 2019

3.8-4.2GHz

24 .25 - 26.5 GHz, local licenses, applications open since end of 2019
Local licenses (50 meters square); regulator database; decision
formalized; applications invited from end 2019

3.72 - 3.8 GHz, in consultations

Sub-licensing of 3.4 - 3.8 GHz
Local permission via operator lease; assignment complete

« 3.5 GHz for local industrial use; 3.7 - 3.8 GHz (in consultations); 2.3 - 2.4

GHz (licensed shared access online booking system)
3.5 GHz for local industrial use; however users may need to move to 3.7
- 3.8 GHz, if allocated; 2.3 GHz approved for PMSE

= 2.6 GHz, regulator database & approval. Up to 40 MHz approved
for Professional Mobile Radio

Czech Republic

© ETSI

= 3.4 - 3.44 GHz for private networks

Brazil

[

Chile

I

Australia
= .
S - -

ﬁ

New Zealand
S L

IS

‘m :
o
)
<
@,
o

3.7 - 3.8 GHz, under consideration
27.5-27.9 GHz, allocation completed

3.75 - 3.8 GHz, allocation completed at end of 2019

24.25 - 27.5 GHz and 27.5 - 29.5 for final consultation in 1TH20

Licenses in 2575 - 2620 MHz may be assigned for localized use

« 26.5-28.1 GHz will be assigned for the deployment of local/private

networks

Singapore

Hong Kong

o
b3

Japan

Each operator will be allowed to acquire 800 MHz of 26/28 GHz
spectrum to deploy local networks

24.25 - 28.35 (400 MHz), local licenses; regulator approval. Approved;
available 3Q19

Phase 1: 2,575 - 2,595 MHz (NSA anchor) and 28.2 - 28.3 GHz; local licenses,
legislated in December 2019

Phase 2: 1888.5 - 1916.6 MHz (NSA anchor), 4.6 - 4.9 GHz (4.6 - 4.8 GHz indoor
only, 4.8 - 4.9 GHz outdoor possible) & 28.3 - 29.1 GHz (150 MHz outdoor use; total
250 MHz range 28.2 - 28.45 MHz); local license. Consultation 3Q20, legislation
4Q20. Uplink heavy TDD config. using semi-sync is allowed in sub-6 & 28 GHz...cuwm
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Intro to OSM

Link to session slides
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http://osm-download.etsi.org/ftp/osm-11.0-eleven/OSM13_Hackfest/presentations/OSM%2313%20Hackfest%20-%20Intro%20to%20OSM.pdf
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Hackfest tasks
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Hackfest tasks

A) on-board Magma ORC with OSM

B) on-board Magma AGW with OSM

C) on-board SRS-LTE simulators for gnb and UE
D) connect it all together to see traffic in Magma
Orchestrator - OSM day 2 action

E) implementing 2 additional lifecycle actions
(disconnect / connect simulators)

F) implementing 2 additional lifecycle actions
(connect / disconnect AGW to/from ORC)



Logistics
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Shared withme > teaml ~ 2

Name 9P

1]

A1l|

1] All| 1]

11|

® P B

A
-~
v

hackfest_magma-agw-enb_nsd.tar.gz =%

hackfest_magma-agw-enb_vnfd.tar.gz =%

kube_config &%

magma_agw_ns.tar.gz =%

magma_agw_pnf.tar.gz a%

magma_orc_cnf.tar.gz &%

magma_orc_ns.tar.gz ==

pdu.yaml &%

team1_osm_admin_password =%

team1-key =%

team1-key.pem =%



pen Source Dedicated slack channel per team

\ A A N O Ask any questions there or on #hackfests

You can use voice conferencing with Jitsi

Logistics




