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INTRODUCTION

Service providers around the world are deploying 5G networks Meither to address newly identified revenue opportunities in
their core or new vertical markets or as a defensive measure against their service provider competitors and private 5G
network provid ers.

2l 35y 0 351 2229 br&dddsD@WatthDAeled®m Operations and IT (Dec 201P H  dzO¢dulging operations cost and
complexity, as well as getting to grips with the systems required to manage and monetize 5G are expected to be the top two

business challenges for 2020H They went on to state GG network investment and the imminent arrival of complex 5G service

models is concentrating minds about the need to put new systems in place to support them H

This paper and associated showcase video outlineshow 2 D4/ z p § E dz T § DA4jk3Orchestiatlorg(SNEDY daltibrDiielps
service providers accelerate the delivery of 5G services MOracle 5G Now. These could be to end consumers and
enterprises over various pre -configured 5G network slices, or in a co-creation model with enterprises in whic h tailored
network capability may be designed and instantiated on -demand to support network -intensive solution propositions into
specific industries.

There are a number of such orchestration scenarios which are summarized below.
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Oracle 5G Now - Orchestration of 5G Services
Orchestrating 5G Customer Orders — from Consumers to Enterprises
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bandwidth eMBB slice to 5G Enterprise & loT bulk services instance (or component of one).

Image Caption 1 Customer order orchestration use cases.

and controllers., This is depicted below.
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https://video.oracle.com/detail/video/6181258593001
https://www.oracle.com/industries/communications/applications/service-providers-applications/products/service-network-orchestration/

Image Caption 2. 5G Slice Management and Subscriber Provisioning Context

ILLUSTRATIVE 5G SERVICESCENARIO

To bring Oracle 5GNow LJ¥ pS5g¢g0 pgLIEdZ z+1d253gDzy dzglyDs+ 51 NBRSz2 Yy dzg D3j 5
new revenue streams by partneringandco-z DZ y LI5S 2 I NI yI'3 35ggeDZILIBYLE3 i O gllyZpe3
capabilities, like network slicing. Here, Supremo partners with a football league (La League) to stream LJ2 5 dZz dzgayhd+ Il E dz

live in virtual reality using in-stadium 5G-connected VR cameras that deliver an immersive Ut in-Gtadium Hexperience to

viewers at home or at locations outside the stadia . Supremo works with La League to design and instantiate a dedicated high

speed, low latency 5G network slice for La League servicestogether with the service bundles themselves . Using the La

League VR app, Supremoand La League customers can subscribe to watch the game and enjoy a number of enhanced

interactive options Mfrom home in real time with a guaranteed 5G lag -free experience.

pe LIzl z+ 1 dz53gDz 2+ NI yIIl I3 zLjdzLJk | §Dz Nk Ljp3 diLjZdzz DS Afhe LI+¥ LI25dz #
configur ation of their ordered services . Then we will take a look behind the covers at the co-creation aspects of the

immersive U'{ in-Gtadium Hexperience and how Oracle SNO helps Supremo rapidly design and instantiate 5G network slices

to support this innovative service offering during its lifespan .

5G SERVICEORCHESTRATION
The end customer selects this immersive Ut in-Stadium Hexperience which is comprised of 3 products on their order:

1  High speed mobile broadband service (which will be delivered on an existing 5 G eMBB network slice)

1 VR add-on service (which will be configured on the 5G URLLC network slice that was pre-provisioned explicitly for
Supremo)

1 VR headset (that may include an eSIM) to be shipped to the customer

Your Shopping Cart

La League VR 1

=
@ In stock
=

OcaltoVR 5G Headset 1
‘ Model: OCSGVR-DG

Color: Silver

Storage: 368
Payment Option: Full
Brand: Ocalto VR

In stock

Image Caption 3. End customer shopping cart.

Customer Order Orchestration

Once the order is captured, the Oracle SNOorder orchestration component (OSM) will examine the product line items on the
order, determine the fulfillment dependenc ies and steps to be executed for each line item and then dynamically create and
execute a customer order orchestration plan to fulfill the customer order Min this case it may:

1  Create the customer account in the billing system for a new customer (and will also update the billing system as the
customer order is fulfilled to turn on billing for specific services once they are successfully fulfilled Man important
capability for longer lived orders (such as in B2B))

Ship the VR headset to the customer

For fulfillment of services against the network, calculate one or more service orders that contain customer facing
services that have been derived from the product line items and actions on the order
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Order ID 1767: Order Details

==
Orchestrate SNSEN  OrderItems "SORNECNILONES Fulfill Fulfill Calculate
Customer Order Source + Transformed ¥ | # Billing Shipping Service Order

7 Source Ttems
Laliga VR Plan (Add]

Image Caption 4. Customer order orchestration.

Service Order Orchestration and Intelligent, 5G -aware Service Design

The service order(s) containing customer facing services are then orchestrated . A key function within service order

orchestration is the stateful designoft 2 ¢ ¢l 3 =z LjdzLJ¥ | gDz dzg D4 5z¢gdz 511 LI2E =z +¥WMEGE NjLI *+ g
aware service design. This results in new or updated service assignments in the service and resource inventory .
1 The mobile broadband service is designed to be configured on an existing enhanced mobile broadband (eMBB)
sliceonthe 5G network M3 g Il ¥ LIg 3 Znj Yy dip 5z Qdzg D3 5z¢ LIYDZBELI g G| H NH LR
1 Similarly, the VR service add-on that promises a highly responsive experience is designed to be configured on an
existing ultra reliable low latency communications (URLLC) slice on the 5G network Mdenoted by a slice/service
LyDzEgLI g G} H NBLER Yy dppdzg 35gcebDZ I LByLH*HEDzZ 5 G| £i{{]|H
1  The design process also identifies the 5G Unified Data Repository (UDR) in which the subscriber profile will be
created and associated with session management policy and subscriber specific information Mwhich is needed to
activate the service in the 5G network
Order ID 1767: Order Details 4 @ subsoriptionProfie 4 @ SubscriptionProfie
r—3 4 g Service:Wireless5G_RFS service creat 4 gF Service:WirelessSG_RFS service creat
Orchestrate Order  ordar ttams | Ordr Components 8= = Design and
- View - ' . i
Customer Order ESHIEERE . = formed ‘@ Newen s Agewrse Assign 5G
Name I:' 4 [fi§ Characteristics \: I:' 4 [ Characteristics ‘} Service
7 Source Ttems E @@ SD - 175002 E E @ SO - 175001 [
Leligs VR Pien (Add] ! m Sice Type -eMB8 | ! m Slice Type - URLLC i Mobﬂe data on
Order ID 1768: Order Details (. mSST-1 / \_____ mssTz / eMBB slice
4 [33 UDR_Account 4 [33 UDR_Account
# » [ Characteristics » g Characteristics .
Orchestrate e ot | Oimmeen NevorTarge R VR service on
Actions = View = :
Service Order &7 senvice_Address & Service_Address URLLC slice
P b g Properties » g Properties
7 Sourc e Iten
Mobile_Line_CFS-0193617-5G-01_1043
Image Caption 5. Service order orchestration and intelligent 5G-aware service design / assign.
Technical Order Orchestration and Service Activation
The results of these service and resource assignments enables the creation of one or more technical orders that contain all
the fully assigned technical details including the GPSI (telephone number) and SUPI (subscriber id) These are then
orchestrated in turn which triggers the SNO activation component , ASAP,to create the subscriber profile on the Oracle UDR,
associating the session management policy information with this new profile before adding the subscriber information to
complete the service orchestration of the high -speed mobile service as well as the immersive VR Gn-stadium Hexperience.
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Image Caption 6. Technical order orchestration and profile, policy and subscriber configuration on the Oracle UDR.
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5G NETWORKORCHESTRATION

In order to support this end customer experience, Supremo and La League collaborate to co -create this immersive Ut in-G
stadium Hexperience for end customers . They decide to offer this service from football stadia in 4 cities and stream it to
customers at home through a service subscription together with a VR headset. In terms of network requirements, the service
requires a low latency network communication tailored to deliver the immediacy and interactivity of the desired customer
experience. To achieve this, Supremo uses Oracle SNOto design, deploy and manage the lifecycle of a 5G URLLC network
slice for this express purpose.

The 5G URLLC network slicegets designed within the SNO UIM component (UIM) Mdesigning the end to end 5G RAN,
Transport & 5G Core network across the identified 4 cities as depicted below. Once designed, the technical actions necessary
are calculated and then one or more technical orders are orchestrated to implement the network changes through either

direct automatic or manual networ k configuration or indirectly via domain orchestrators or controllers.
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Image Caption 7. 5G URLLC slice geographic coverage.

URLLC Network Slice Design

The designed URLLC network slice comprises of the following elements:

1  AFully Virtualized Core Network Slice Subnet

0 The 5G user plane function (UPF) is moved to Edge Data Centers for URLLC to beas close as possible to
each football stadium

1 Partially Virtualized 5G RAN

o The control units ( CU-CP and CUUP) are deployed as Virtual Functions

0 The next generation NodeB components ( gNB-RRU and gNB-DU) are deployed as Physical Functions
1 4 Edge Network Slice Subnets (for each of the cities involved)

o Forthe 5G RANand the UPF portion of the 5G Core
1  Transport Netwo rk Slice Subnet using L2 VPN to connect the core and edge subnets

o Carrier Ethernet ELAN
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URLLC Network Slice Topology
This topology of the deployed 5G URLLC slice, as viewed within UIM, is depicted below.

Image Caption 8. 5G URLLC slicdopology .

Solution Architecture

As a general principle, Oracle SNO integrates with the network at the highest level of intelligence / abstraction it exposes.
Some domains may expose high levels of intelligence and be somewhat self -managing in which case Oracle SNO will
delegate control to such underlying intelligence. In others, Oracle SNO will more directly manage the network domain itself.
Ultimately though, it is Oracle SNO that manages, either directly or indirectly via underlying orches trators / controllers, the
end-to-end lifecycles of service and network resources.

In this case, Oracle SNO is responsible for the end to end design and lifecycle management of the URLLC network slice.

For the Virtual Network Functions ( VNFs) involved, Oracle SNO delegates their management to an NFVO component, in this
scenario Open Source MANO. Oracle SNO integrates with Open Source MANO using the standard ETSI NFV-SOL005
RESTful APIs supporting

1 Network Service Lifecycle Management
1  Network Service Descriptor Management

1 VNF Package Management
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