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What is GSMA Open Gateway?

GSMA Open Gateway is a framework of common network Application Programmable Interfaces (APIs) designed to
provide universal access to operator networks for developers.

The biggest achievement of MWC 2023 by GSMA

This move represents a paradigm shift in the way the telecoms industry designs and delivers services in an APl economy word.
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What is CAMARA?

CAMARA is a Open Source Project within Linux Foundation to define, develop and test the APIs. CAMARA works in close
collaboration with the GSMA Operator Platform Group (OPG) to align API requirements and publish API definitions and APIs.
« API definitions and reference implementations are free to use (Apache2.0 license)

« Harmonization of APIs is achieved through fast and agile created working code with development-friendly
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Service APIs published or defined by CAMARA

« Abstraction from Network APIs to Service APIs (aka CAMARA APIs)

Service APIs enable easy and seamless access to Telco network capabilities by simplifying telco network complexity with no telco expertise.

« Availability across telco networks and countries

GSMA Federation APIs (EWBI) provide federated access to global network capabilities.

r
Service APIs

Internal APls

CAMARA Capability Consumer

Exposure Gateway

Transform. Function

Telco X

CARAMA technical scope
Source: GSMA Technical Group Report
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Exposure Gateway
Transform. Function

APT Title

Location
Verification
Device
Status
Quality On
Demand
Edge Site
Selection

and Routing
SIM Swap

Number

Verification
0TA
Verification

Carrier
Billing
Check Out

API Description
Checks location of device against provided
location and confirms geographic area
Checks if a device is connected to the network
and/or is roaming
Sets the priority of a traffic flow to deliver
improved performance to an application
Identifies the optimal Edge-Cloud for a device
Ensures optimal routing towards the edge cloud

Checks the last time that the device associated
with a SIM was changed
Check of a number via a mobile network

Sends an SMS or Call with an access code to a
given number to verify that the number is
correct

Purchase and payment of products and services in
a digital ecosystem using a customer’ s bill

CAMARA APIs examples

Source: GSMA and https://github.com/camaraproject

NOTE: E/WBI stands for East/Westbound Interface, and calls for federation capabilities across telco operators. This is transparent to 3rd parties

(CAMARA capability consumers).



What is GSMA OPG?

OPG defines the technical framework of the Operator Platform (OP),
Provides the OP platform reference technology architecture. Its work

has included 3 phases as following:
» Phasel define the concept of OP&TEC
» Phase 2 delivered the first drop of requirements
» Phase 3 and future releases build and enhance requirements and
focuses on API development and contribution to Linux Foundation:
Project CAMARA

Phase 3

Phase 1

Phase 2

Telco Edge Cloud: Edge
Service and

Commercial Principles
o

Operator Platform

Concept TEC: Edge Service Description and
Commercial Principles
Oct 2020
5 OP Tech Requirements PRD OP Tech Requirements PRD
Jun 21 Feb 22
Operator Platform Concept l
Whitepaper, Jan 2020
OPTEC Proposal Whitepaper v1
o API development

(collaboration with Linux
Foundation)

GSMA OPG work and published documents
Z}) AKRAIND
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What is OPAG?

OPAG (OP API Group) is the API subgroup of GSMA OPG, dedicated to define, design, and develop APIs required for
different OP interfaces

North Bound Interface (NBI) allows to advertise capabilities

South Bound Interface (SBI) allows to consume the information and requests resources

East-West Bound Interface (EWBI) allows to connect to the partner OPs

Network
Resources

| 3
Cloud Resources m

Operator
S Platform
Federation Broker -

Role

Operator Platform i (glpttagator
Charging Engine Federation Manager atform
m-. Operator
Interconnection  EIemiii: Service Resource Platform
Network Manager Role | oy
Operation and [l
Management

The interfaces of GSMA OP and the role of OP
Z}) AKRAIND

NOTE: The interface specifications such as NBl and EWBI have been released by GSMA OP

Operator Platform UN a  User Client
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What is the relationship between Open Gateway and CARAMA/OPG/OPAG?

* North Bound Interface (NBI) via CAMARA & GSMA Agreement Templates

« East West Bound Interface (EWBI) via GSMA Operator Platform (OPG) specifications & Business Agreement

Templates

Developer

Setup
sesitn

Session
Timer

Database

o

CAMARA and Operator platform
value for Open Gateway

/A AKRAIND
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GSMA Board

Openverse Steering Group

MoU
Workstream
MoU Terms of Northbound  East-West Northbound  East-West External comms API descriptions
Reference Service Federation Service Federation and activities for and policy

APIs APls Agreement  Agreement MWC23 considerations

] \ Template Template

7CAMARA GSMA

Open Gateway — Steering Group & Work Stream
Source: GSMA Project update to GSMA Technology Group, Barcelona, 25t February 2023
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China Unicom's works in GSMA OP

Blueprint Proposal:

Public Cloud Edge Interface (PCEI)

Su Gu

Deepak Kataria <dkataria7@gmail.com>

Allen Chen <.

Changming Bai <

Bruce Li <bruce.Ixc@alibaba-inc.com> Yee ha! ~

Oleg Berzin <oberzin@equinix.com>

EDGE STACK
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& ] Telefonica, KT Corp., China Unicom unveil MEC
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James Li

‘ . .
Kandan Kathirel <kk0563@attcom> o g Technology enhancing Next Global Roaming
Dan Druta <dd5826@att.com>; . % .
Tina Tsou " vteronicn L 1 =5 and interconnection for 4G & 5G

Guo Chen <cheng96@chinaunicom.cn>
Telefonica, KT Corporation and China Unicom announced the successful verificatidn of its 5G Multi-access edge computing

o= ‘
o J (MEC) technology for global roaming infrastructure and federation among different edge platform. Since March 2020, the

& 25

group has initially been focusing on basic functionalities and interfaces for application requirements on smart edge discovery
e OB and federation of multiple operator's MEC platforms. The platforms used have been based on Altran technology and China

Unicom in house technology.

April
2020
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Now
2023
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committee gglane& 1k 4= ESTIMEC iR HEHEE MEC meetup
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edse computins —

A synersized architecture leverasins
ETSI ISG IVIEC and SGPP specifications
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LF Edge Akraino White Paper ETSI MEC White Paper
ww. 1fedge. org/resources/publications/ https://www. etsi. org/newsroom/news/1806-2020-07-new—etsi-white—-paper—harmonizing-standards
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https://www.lfedge.org/resources/publications/

LF Edge Akraino PCEI (Public Cloud Edge Interface)

PCEI collaborate with partners to propose enabler layers between edge applications and Telco core networks

which provide edge application developer friendly APIs without extensive Telco network knowledge.

*  Winner of the 1st Akraino Annual Awards

«  LF Edge Akraino White Paper “Cloud Interfacing at the Telco 5G Edge”
«  Deploying PCEI R4 second Lab in China Unicom Lab & Introducing PCEI to GSMA OP as a kind of PaaS implementation

— Edge End User Application

P3 . —_————————=—== N e ~ =~
Appliation API for general Paas | | APIfortechnology stacks |/ APIfor vertical industries )
Enabler | |1 L I
Application Service )
: Mannagament Management | : O seece AR |: AR{VR |
| Inter-MEC Service continuity | | Transcoding L ;De::f; Connected Cars |
\ e —— J\ ] J
R —
Edge Enabler UPF reselection Location Lt Local routing  Security
en
AF Ass-essmE:nt
influencing RNIS Local DNS PCF policy TSN LBO Network status
P1
Telco
NEF N3/WF SMF AMF PCE UPF
Core

How to collaborate with GSMA OPG &
ETSI MEC with the usage of PCEI

--- The analysis from China Unicom

7 Introducing PCEI to GSMA OP
/ >§ AKRAIND
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LF Edge Akraino White Paper
https://www. 1 fedge. org/resources/publications/

EMCO and K8s Master

172.28.128.104

172.28.128.1
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172.28.228.1
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1 Routetfz,

Deployment diagram of PCEI R4 in China Unicom

Winner of the 1st Akraino
Annual Awards
https://wiki.akraino.org/displ

ay/AK/Winners+of+the+1st

+Akraino+Annual+Awards
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China Unicom's perspective on GSMA OP

China Unicom's goal is not just to implement an kind of "OP" platform, but to track
and master the key technologies of MEC platform interconnection involved in the
GSMA OP project, support the interconnection of heterogeneous edge computing
platforms of different manufacturers, and create an open ecosystem of edge

computing.

» Inthe scenario of 5G network co-construction and sharing,
5G MEC & Edge Cloud needs to achieve the "co-construction

and sharing" or "interconnection and interworking”

- The edge computing node of a Operator shouldn't been 5G Network co-construction & sharing, China Unicom & China Telecom IREE
"disconnected" from the one of the other Operators or ELS, R EZ2E=hERBS=EFRE
Hyperscalers

= Key technologies for co-construction & sharing 5G MEC D o= O Rhos e OUM g

y g g =EM e e ﬁ G/ z; SLES m - ssam a F mmun
include: = o - i .
v" MEC Architecture mapping :
&
v PaaS ENS — MEC
v Edge Node Sharing (O 53 ks i &S

Edge Interconnection Network (EIN)

ZZ HKRF""U BOWmER R L8R [] usn=us

source : https://mp.weixin.qgq.com/s/P1uUdz1eATPDgYHphBvwWTg 3/29/2023 11
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Key Technologies — Architecture Mapping: MEC standardization Organization

ETSI MEC

3GPP
VE [ | 36PPCore Network
Clentls) |u||n||m| E*D:IC%
l Server
Lwwr | [owe |
1" “dgdenabler | 1
Edge Enabler : |
Client (EEC) UPF ) :
: |
| |
L Edge I
! Configuration I
I Server |
T — T o g oo
Application Enable Layer
3GPP SA6 3GPP SA2 3GPP SA6/SA5
Edge App discovery @ Edge App discovery/connection Edge platform
and Consumption and network capability exposure management

fusion of network and compute (MEC) Capabilities

The relationship between 3 major MEC standardize organizations, i.e. 3GPP, ETSI MEC and GSMA

ViM

L- -

MEC Mapagement_ _ |
ETSI MEC

Edge App lifecycle
management

standardize compute(MEC) capabilities capabilities

GSMA OPG

Other Operator
Platform

Other MEC System

Cross-

operator/platform
communication

& e

Source: 5G PPP Edge Computing webinar, 20 April 2021, Edge Gallery 5G MEC Open source and its Application in lloT
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Key Technologies — Architecture Mapping —from ETSI MEC to GSMA OP
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Fig 1. Mapping between the E/WBI, NBI and SBI interfaces of GSMA OP to reference
architecture variant for MEC federation

Fig 2. Relationship between ETSI MEC architecture and ETSI MEC framework

Source: ESTI GS MEC 003 - Framework and Reference Architecture - v3.1.1 - 2022-03
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Key Technologies — Architecture Mapping — from 3GPP EDGEAPP to both GSMA OP and ETSI MEC

o R

I I I
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| I i
! I| [ I [ EDGE4 :
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| i I
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Fig 1. Relationship between 3GPP EDGEAPP and GSMA OP Fig 2. Relationship between 3GPP EDGEAPP and ETSI MEC

Source: ETSI TS 123 558 v17.3.0 (2022-05) - 5G architecture for enabling Edge Applications (3GPP TS 23.558 version 17.3.0 Release 17)
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Key Technologies — How to implement PaaS?

== OP topic prioritisation
m—m

AP| gap analysis with SDO & Associations, specifying Must have BT, DT, Optare Solutions, Telefonica, Nokia,

API gaps Plenary Telus
2 Use case and capabilities Must have BT BT, DT, Telefonica, Summit Tech, Telus
Service access by devices that are aftached to Must have
3 networks other than their home network (e.g. Telefonica BT, DT, Telefonica, Summit Tech
maml’ngﬂy\ii-ﬁ, service discovery etc.)
Access t0 OP services in a network different from the Must have
4 one to which the device is attached (e.g. those Altran, Telefonica BT, DT, Optare Salutions, Telefonica
provided on another operator's network)
5 Device mobility Must Have Altran, BT, DT, Optare Solutions, Telefonica
- Cha_lnges resulting from the commercial principles ~ Should have Telefonica B, DT Telefonica
whitepaper
7 Security considerations Must have Intel BT, OT, Telefonica
8 Call flows Must have Telefonica BT, DT, Telefonica
; NEW TOPIC; Edge features landscaping (proposed by Could have - B, DT, Telefonica, Telus
Intel) e
n ng |atency interaction between OP applicationsin  Should have i BT, DT Telefonics
different networks
1 Serverless models Cloud have Altran, DT, Telefonica
12 Management plane Clould have BT, DT, Optare Salutions, Telefonica
13 Local interfaces on an end-user device Should have BT, DT, Telefonica

NEW TOPIC: Building OP as a PaaS supporting multi- Could have
14 cloud and hybrid cloud with Cloud Native

Technologies (proposed by China Unicom)
15 Resource reservation Should have Telefonica BT, DT, Telefonica

2020 GSMA OP research topics list

China Unicom proposed to set up a NEW TOPIC:
Building OP as a PaasS supporting multi-cloud and hybrid cloud with Cloud Native Technologies

/A AKRAIND
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BT, DT, Optare Solutions, Telefonica, Summit
Tech, Telus

“Zero” jitter

O[E',lr:']'g[ Contributor
Application Instance sharing (Topic B) O ®
Applhcation mteraction and interconnect (Topic C) O O
Branded call support (Topic D) @) O
Click to call for IMS Data Channel (Topic F) O O
Cloud Infrastructure Reference Model alignment (Topic A) C:' C)
Data Off and OP/Edge access connectivity (Topic G) (@] @]
Enhanced Charging (Topic 1) @ \J
Limiting an application's geographic distnbution (Topic K) O O
Multi-device service continuity (Topic L) O @]
Non-SIM UE mobility (Topic N) O O
Platform as a service (Topic O) O '.
Privacy Control and Indication (Topic X) O O
Regulatory Considerations (Topic W) O O
Roaming Architecture (Topic P) O ®
Roaming beyond federation (Topic Q) O @]
Service continuity between cellular and Wi-Fi (Topic R) O O
SIM UE access over Wi-Fi (Topic S) @] @)
Support for client side QoS mechanisms (Topic V) O O
User Client Requirements (Topic T) @] O
Video Ring Back Tone (Topic U) O O

Mo

specific

roke

'
-

) 0 00000 00

-
.

Oee

,
i,

August 2022, GSMA OP research topics survey
China Unicom has selected 3 topics on which we would

make contributions

3/29/2023
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Key Technologies — What is the main difference between Hyperscaler's and Operator' s PaaS?

Figure 3: Edge computing platform architecture

e NaaS is an operator specific service functionality

v" Running on top of the laaS is the MEC application platform, or Edge

PaaS, which enables services such as traffic routing and API gateway

function

v New PaaS Architecture: Two Layers PaaS

For more details, please refer to our published paper “Research on
Architecture Design of Network Cloud Native PaaS Platform”, which has
been awarded as one of the top ten best papers on the magazine of
“Information and Communication Technology” in 2020

Application Provider

“a | Appr -Dn NorthBound
Interface
East-West Bound
It rf;
_ 2 = op2
FY
South Bound USIE';H:MDW
nterface
K8s ecosystem Interface l

APP
Ooud Native APl
MEC Platform

Cloud Native PaaS --- a way to implement GSMA OP
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Distributed Cloud PaaS

Manitoring & Reparting Resource Management & Orchestration Data Sovereignty

Cloud PaaS Edge PaaS

Monitoring &
e e
App Creation Monitoring & Resource APIs & Specifie Reporting g
2 Reporting Mgmt. Features APIs & Specifie
Features e ey

Cloud laas Edge laaS

P
&
Cloud Storage Cloud Compute Edge Storage Edge Compute

Source: https://stlpartners.com/edge-computing-research
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A New Architecture: Two layers PaaS
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Key Technologies — Edge Node Sharing and EIN(Edge Interconnection Network)

Edge Node Sharing: Two operators may decide to share edge nodes to maximise their edge presence.
EIN is an interface between two edge cloud instances. GSMA OP can use it for edge application relocations and
application state synchronization across Cloudlets.

‘ e @ w
i ! i NBl ‘
i ! i !
| ! I . |
i | | Nnef Interface !
I w (SBI-NR) !

i i i 5G Core = : op .2 i
| ; . B - |
| UNI| SBI-NR | & | ol
i SBI-CR | m— |
: : : : e i e . - . [ . . \ , Zone-1 :
| A } | VE(UQ) =z RAN - pmr b L — L_UPF1 — = ECP'dtfwm_ Sterl !
‘ Mobile i | P~z L _______E ______ _‘ﬁ"CIoud Resources i
| Controlled i | i | ] i
‘ P Network i ‘ RAN 5 = i
| BE i ‘ il 3 I UPF2 s i ww‘msm | i
L5 k=] |

: : : 1 = [ — é = i
I | | r:u g ,,_|L :
i ! i j = L o Zone-2 !
: : : RAN 3 UPF3 7 E . EC Platform Site #2 |
: : : ‘ —L g.o . Cloud Resources :
‘ | i RAN UPF4 — o |
: ‘ : o ) VIM/CISM i

Source: OPG.02 Operator Platform Telco Edge Requirements v3.0
! 'ﬁ H K R H | n U NOTE: Edge Node Sharing and Edge Interconnection Network is to be explored as GSMA OPG proceed with

CN (Concept Note) and CR (Change Request)
The Linux Foundation Internal Use Only 3/29/2023 18



Wrap up & Questions

There are four Blocks in OPAG as shown in following figure. At this moment, there is still no leader for Block C since the start of

OPAG.
*  Whois interested in the work of Block C?

N AH e T AE:
1. TCl WGhH (A& iTH-F& BB EBABARN

i |
i |
i |
i |
i |
i ! N
| . i RI|EY , 2023-03 H 4500, 3 F-Hi#H
! Block A Block B Block C Block D | TEAT AR HE
: . Appl!cat!on Onboarding = QoS Management + Application Resource +  Telemetry : 2. EP ﬁ1§ Tj}%’ﬁi*ﬂ?{ﬁ <<5G MEC %ﬂﬂ-&
|7 Wonagement (Resource D G s St  Notfeatins | SRR ARER) . (56 MEC HAl
: Life-Cycle Management) * Traffic Influence +  Virtualised Infrastructure + Ordering : ‘&F@#&@ﬁ‘%‘lﬂﬂﬁgﬂ%» 2021$E1ﬁ
+ East/West Bound Interface - Collecting Network Manager +  User \ 3 \ 5 X P2 R B s v T 1 T
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