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About this Guide

The documentation set for this product strives to use bias-free language. For purposes of this documentation
set, bias-free is defined as language that does not imply discrimination based on age, disability, gender, racial
identity, ethnic identity, sexual orientation, socioeconomic status, and intersectionality. While any existing
biased terms are being substituted, exceptions may be present in the documentation due to language that is
hardcoded in the user interfaces of the product software, language used based on RFP documentation, or
language that is used by a referenced third-party product.

Note

This preface describes the Ultra Cloud Core 5G Access and Mobility Management Function - Configuration
and Administration Guide, the document conventions, and the customer support details.

• Conventions Used, on page xxvii
• Contacting Customer Support, on page xxviii

Conventions Used
The following tables describe the conventions used throughout this documentation.

DescriptionNotice Type

Provides information about important features
or instructions.

Information Note

Alerts you of potential damage to a program,
device, or system.

Caution

Alerts you of potential personal injury or
fatality. May also alert you of potential
electrical hazards.

Warning

DescriptionTypeface Conventions

This typeface represents displays that appear on your
terminal screen, for example:

Login:

Text represented as a screen
display

Ultra Cloud Core 5G Access and Mobility Management Function, Release 2022.03 - Configuration and Administration Guide
xxvii



DescriptionTypeface Conventions

This typeface represents commands that you enter, for
example:

show ip access-list

This document always gives the full form of a command
in lowercase letters. Commands are not case sensitive.

Text represented as commands

This typeface represents a variable that is part of a
command, for example:

show card slot_number

slot_number is a variable representing the applicable
chassis slot number.

Text represented as a command
variable

This typeface represents menus and sub-menus that you
access within a software application, for example:

Click the File menu, then click New

Text represented as menu or
sub-menu names

Contacting Customer Support
Use the information in this section to contact customer support.

Refer to the support area of http://www.cisco.com for up-to-date product documentation or to submit a service
request. A valid username and password are required to access this site. Please contact your Cisco sales or
service representative for additional information.

Ultra Cloud Core 5G Access and Mobility Management Function, Release 2022.03 - Configuration and Administration Guide
xxviii
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C H A P T E R 1
5G Architecture

• Overview, on page 1
• Subscriber Microservices Infrastructure Architecture, on page 2
• Control Plane Network Function Architecture, on page 4

Overview
The Ultra Cloud Core is Cisco's solution supporting 3GPP's standards for 5G new radio (NR) standalone (SA)
mode. These standards define various network functions (NFs) based on the separation of control plane (CP)
and user plane (UP) (for example CUPS) functionality for increased network performance and capabilities.

Control Plane Network Functions
The CP-related NFs that comprise the Ultra Cloud Core are based on a common architecture that is designed
around the following tenants:

• Cloud-scale—Fully virtualized for simplicity, speed, and flexibility.

• Automation and orchestration—Optimized operations, service creation, and infrastructure.

• Security—Multiple layers of security across the deployment stack from the infrastructure through the
NF applications.

• API exposure—Open and extensive for greater visibility, control, and service enablement.

• Access agnostic—Support for heterogeneous network types (for example 5G, 4G, 3G, Wi-Fi, and so on).

These control plane NFs are each designed as containerized applications (for example microservices) for
deployment through the Subscriber Microservices Infrastructure (SMI).

The SMI defines the common application layers for functional aspects of the NF such as life-cycle management
(LCM), operations and management (OAM), and packaging.
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Figure 1: Ultra Cloud Core CP Architectural Components

User Plane Network Function
The 5G UP NF within the Ultra Cloud Core is the User Plane Function (UPF). Unlike the CP-related NFs,
the 5G UPF leverages the same Vector Packet Processing (VPP) technology currently in use by the user plane
component within Cisco 4G CUPS architecture. This commonality ensures the delivery of a consistent set of
capabilities between 4G and 5G such as:

• Ultrafast packet forwarding.

• Extensive integrated IP Services such as Subscriber Firewall, Tethering, Deep-Packet Inspection (DPI),
Internet Content Adaption Protocol (ICAP), Application Detection and Control (ADC), and header
enrichment (HE).

• Integrated third-party applications for traffic and TCP optimization.

Subscriber Microservices Infrastructure Architecture
The Ultra Cloud Core (UCC) Subscriber Microservices Infrastructure (SMI) is a layered stack of cloud
technologies that enable the rapid deployment of, and seamless life-cycle operations for microservices-based
applications.

The SMI stack consists of the following:

• SMI Cluster Manager—Creates the Kubernetes (K8s) cluster, creates the software repository, and provides
ongoing LCM for the cluster including deployment, upgrades, and expansion.
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• Kubernetes Management—Includes the K8s primary and etcd functions, which provide LCM for the NF
applications that are deployed in the cluster. This component also provides cluster health monitoring and
resources scheduling.

• Common Execution Environment (CEE)—Provides common utilities and OAM functionalities for Cisco
Cloud native NFs and applications, including licensing and entitlement functions, configuration
management, telemetry and alarm visualization, logging management, and troubleshooting utilities. Also,
it provides consistent interaction and experience for all customer touch points and integration points in
relation to these tools and deployed applications.

• Common Data Layer (CDL)—Provides a high performance, low latency, stateful data store, designed
specifically for 5G and subscriber applications. This next generation data store offers high availability
in local or geo-redundant deployments.

• Service Mesh—Provides sophisticated message routing between application containers, enabling managed
interconnectivity, extra security, and the ability to deploy new code and new configurations in low risk
manner.

• NB Streaming—Provides Northbound Data Streaming service for billing and charging systems.

• NF or Application Worker Nodes—The containers that comprise an NF application pod.

• NF or Application Endpoints (EPs)—The NFs or applications and their interfaces to other entities on the
network

• Application Programming Interfaces (APIs)—Provides various APIs for deployment, configuration, and
management automation.

The following figure depicts how these components interconnect to comprise a microservice-based NF or
application.

Ultra Cloud Core 5G Access and Mobility Management Function, Release 2022.03 - Configuration and Administration Guide
3

5G Architecture
Subscriber Microservices Infrastructure Architecture



Figure 2: SMI Components

For more information on SMI components, see Ultra Cloud Core Subscriber Microservices Infrastructure and
the related-documentation at Deployment Guide > Overview chapter.

Control Plane Network Function Architecture
Control plane (CP) NFs are designed around a three-tiered architecture that take advantage of the stateful or
stateless capabilities that are afforded within cloud native environments.

The architectural tiers are as follows:

• Protocol Load Balancer Services—These are stateless microservices that are primarily responsible for
dynamic discovery of application containers as well as for protocol proxy and termination. These include
traditional 3GPP protocols and new protocols that are introduced with 5G.

• Applications Services—Responsible for implementing the core application or business logic, these are
the stateless services that render the actual application based on the received information. This layer may
contain varying degrees of microservice granularity. Application services are stateless.

• State management services—Enable stateless application services by providing a common data layer
(CDL) to store or cache state information (for example session and subscriber data). This layer supports
various data storage technologies from in-memory caches to full-fledge databases.
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Figure 3: Control Plan Network Function Tiered Architecture

The three-tiered architecture on which Cisco CP NFs are designed fully support the 5G core (5GC)
Service-based Architecture (SBA) defined by 3GPP. These NFs communicate with each other and with
third-party NFs over the Service-based Interface (SBI) using HTTP/2 over TCP as defined by 3GPP.

Ultra Cloud Core 5G Access and Mobility Management Function, Release 2022.03 - Configuration and Administration Guide
5

5G Architecture
Control Plane Network Function Architecture



Figure 4: Cisco CP NF Service-based Architecture Support

For more information on the Cisco network functions, see their corresponding network function documentation.
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C H A P T E R 2
5G AMF Overview

• Product Description, on page 7
• Use Cases and Features, on page 8
• Deployment Architecture and Interfaces, on page 13
• Life Cycle of Control Plane Message, on page 15
• License Information, on page 17
• Standards Compliance, on page 17

Product Description
The Access and Mobility Management Function (AMF) is one of the control plane network functions (NF)
of the 5G core network (5GC). The 5G AMF, is an evolution of 4G MME, continuing with the Control Plane
and User Plane Separation, and with further simplifications like moving the Sessions Management functions
to the SMF and, providing common SBA interfaces.

Figure 5: EPC with Control Plane User Plane Separation Enhancement
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Figure 6: 5G Core Network - (a) Interface Representation, and (b) API Level Representation

Use Cases and Features
The main functions of AMF are to support:

• Connection management, registration, and mobility management with UE.

• It terminates the control plane of 5G Radio Access Network and manages the register/deregister
status/mobility of UEs.

This section describes the use cases that AMF supports.

4G EPC Interworking with N26
The N26 interface is used to transfer mobiles authentication and session context as the mobile moves between
the two systems (MME <-> AMF). This scheme provides seamless mobility to an UE's IP session and hence
enables seamless mobility to voice sessions between 4G and 5G. Both Idle and Connected mode handovers
are supported.

The following features are related to this use case:

• Internode Registration Support, on page 199
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• N26-based Handover Procedures - EPC Interworking, on page 237

• N26 Stack Integration Support, on page 233

AN Release Procedure
The AMF supports procedure to release the logical NGAP signalling connection and the associated N3 User
Plane connections and RAN RRC signalling and resources.

• AN-initiated—The AMF supports RAN initiated release because of inactivity, UE initiated connection
release, link failure or any other reason.

• AMF-initiated—The AMF supports AMF-initiated release because of:

• IE value received as a part of prior procedure.

• Optional timer expiry

The following feature is related to this use case:

• Idle Entry Procedure, on page 195

Base AMF Configuration
AMF base configuration provides a detailed view of the configurations that are required for making AMF
operational. This includes setting up the infrastructure to deploy AMF, deploying AMF through SMI, and
configuring the Ops Center for exploiting the AMF capabilities over time.

For more information on SMI, see the Ultra Cloud Core SMI Cluster Deployer Operations Guide.

The following feature is related to this use case:

• Deploying and Configuring AMF through Ops Center , on page 21

CMAS Support
The AMF supports interaction with Cell Broadcast Centre Function (CBCF) for public warning functionality
and required messaging toward gNB as well as for realizing broadcast functionality.

The following feature is related to this use case:

• CMAS Service Support, on page 103

Encryption and Integrity Protection
The AMF supports both 5G-AKA and EAP-AKA’ authentications. The following encryption and integrity
protection algorithms enable encryption and integrity protection on the N1 interface:

• NEA0/NIA0

• 128-NEA1/128-NIA1

• 128-NEA2/128-NIA2
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The following features are related to this use case:

• EAP and AKA Authentication, on page 149

• Encryption and Integrity Protection, on page 153

Handover Procedure
The AMF supports procedures to handover a UE from source NG-RAN to target NG-RAN.

• Xn Handover—The AMF supports Xn handover, used to handover a UE from source NG-RAN to target
NG-RAN using Xn when the AMF is unchanged.

• N2 Handover—The AMF supports inter-AMF and intra-AMF N2 handovers. These can be triggered
due to new radio conditions/load balancing, if there is no Xn connectivity between source and target
NG-RAN or due to AMF change.

The following features are related to this use case:

• N2 Handover Procedure, on page 227

• Xn Handover, on page 403

Lawful Intercept
The Lawful Intercept (LI) feature enables law enforcement agencies (LEAs) to intercept subscriber
communications. The LI functionality provides the network operator the capability to intercept and control
messages of targeted mobile users.

For more details, contact your Cisco account representative.

NRF Register/Discovery
The AMF supports register/de-register/update with NRF. The AMF includes various query parameters, such
as nf-type, plmn-info, slice-data, DNN, routing-indicator when it sends the NFDiscovery request towards the
NRF during discovery of network elements. When AUSF, UDM, PCF, and SMF aren't locally configured,
the AMF queries the NRF NF discovery API to discover them.

The following feature is related to this use case:

• NRF (Network Function Repository) Services, on page 245

OAM Support
The AMF provide counters and alarms/alerts for monitoring the AMF-specific functionality and features.

The following features are related to this use case:

• Application-based Alerts, on page 85

• Deploying and Configuring AMF through Ops Center , on page 21

• Pods and Services Reference, on page 27

Ultra Cloud Core 5G Access and Mobility Management Function, Release 2022.03 - Configuration and Administration Guide
10

5G AMF Overview
Handover Procedure



• Smart Licensing, on page 41

• AMF Rolling Software Upgrade, on page 71

• Troubleshooting, on page 407

For more information, you can also see the following documents:

• UCC 5G AMF - Metrics Reference

• UCC 5G AMF - CLI Reference

PDU Session Establishment
The UE receives data services through a Protocol Data Unit (PDU) session, which is a logical connection
between the UE and core network. In a PDU session establishment, the UE establishes a PDU session for
accessing data services. Unlike EPS, where a default PDU session is always created while the UE registers
to the network, in 5G, the UE establishes a PDU session when service is needed.

The following feature is related to this use case:

• Compliance to 3GPP Specifications, on page 111

PDU Session Modification
The PDU session modification procedure happens when one or several of the QoS parameters exchanged
between the UE and the network are modified. Both UE- and SMF-initiated PDU session modifications are
supported.

The following feature is related to this use case:

• Compliance to 3GPP Specifications, on page 111

PDU Session Release
The PDU session release procedure is used to release all the resources associated with a PDU Session. This
can either be initiated by the UE or the SMF.

The following feature is related to this use case:

• Compliance to 3GPP Specifications, on page 111

Redundancy Support
The AMF support high availability for AMF specific pods and ensures session continuity in case of Pod
failure.

The following feature is related to this use case:

• High Availability Services, on page 187
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Roaming and Restriction Support
The AMF supports subscribers moving seamlessly in geographies beyond their network reach. Restriction
control is also supported. Steering of Roaming (SoR) is supported at AMF.

The following feature is related to this use case:

• Roaming Support, on page 287

Service Request Procedure
The AMF supports the Service Request procedure used by a UE in CM-IDLE state or the 5GC to request the
establishment for a secure connection to an AMF. The Service Request procedure is also used when the UE
is in CM-IDLE and in CM-CONNECTED state to activate a User Plane connection for an established PDU
Session.

• UE Triggered—The AMF supports UE in Idle state initiating Service request procedure for sending
uplink signalling messages, user data or other reasons.

• Network Triggered Service Request/Paging—The AMF supports procedure when the network needs to
send Paging Request to RAN based on trigger(s) from UDM, SMF and other NF nodes. The paging
request triggers the UE to initiate Service Request procedure.

The following features are related to this use case:

• Paging Support, on page 259

• Service Request Procedure, on page 305

SMS over NAS
The AMF supports registration and deregistration for SMS over NAS. MO/MT SMS are supported in
CM-IDLE/CM-CONNECTED state.

The following feature is related to this use case:

• SMS over the Non-Access Stratum Procedures, on page 329

UE Configuration Update Procedure
The AMF supports UE Configuration Update procedure for access and mobility management related parameters,
such as GUTI, TAI-list.

The following feature is related to this use case:

• UE Configuration Management Procedures, on page 377

Deregistration
To enable UE to deregister from 5GS network.
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• UE-init Deregistration—The deregistration procedure allows the UE to inform the network that it doesn’t
want to access the 5G data services.

• Network-init Deregistration—The deregistration can be initiated by the UDM if the subscription is
withdrawn for the UE or UE has moved to another node. It can also be initiated by AMF based on OAM
requirements.

The following feature is related to this use case:

• Compliance to 3GPP Specifications, on page 111

Registration
To enable UE tracking and reachability, a UE must register with the authorized network to receive services.

• Initial Registration—The AMF supports initial UE registration to 5GS network.

• Mobility Registration Update—The AMF supports mobility registration update:

• When changing to new Tracking Area (TA) outside the UE’s Registration Area in Connected/Idle
state.

• When the UE needs to update its capabilities or negotiated parameters.

AMF also supports registration with AMF change.

• Periodic Registration Update—The AMF supports periodic registration to the UE to confirm its availability.
The procedure is controlled in the UE by the periodic registration update timer, T3512. The value of the
T3512 timer is sent by the AMF to the UE in the Registration Accept message. The UE registers
periodically as per the T3512 timer interval.

• Emergency Registration—The AMF supports Emergency Registration without authentication/subscription.

The following feature is related to this use case:

• Compliance to 3GPP Specifications, on page 111

Deployment Architecture and Interfaces
The Cisco AMF is a part of the 5G core network functions portfolio with a common mobile core platform
architecture. The core network functions include Session Management Function (SMF), Network Repository
Function (NRF), Policy Control Function (PCF), Network Slice Selection Function (NSSF), and User Plane
Function (UPF).

AMF Architecture
The software architecture of the AMF is shown in the following diagram.
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Figure 7: AMF Architecture

The SCTP endpoint (EP) pod type supports the SCTP interface between the AMF and gNB. Only a single
SCTP EP pod is run at a time. In addition to a GUAMI, the SCTP bind address is also unique to an AMF. If
multiple SCTP EPs are run, they have to bind to different SCTP addresses, at which time they would not be
part of the same AMF.

The SCTP EP converts each message into a GRPC message with the SCTP Payload. Unlike TCP, SCTP
messages are delimited by the protocol, so there is no other knowledge that the SCTP EP needs to figure out
message boundaries.

The NGAP EP or Node Manager provides termination for NGAP messages. Node Manager terminates the
handling of all NGAP messages from a gNB. All messages from gNB are handled by a single Node Manager,
but one Node Manager can handle messages from multiple gNBs. This allows a Node Manager to manage
the state of both gNB, and one connection between a UE, gNB and AMF. If messages from the same gNB
were distributed across multiple instances of Node Manager, there is no single entity in the AMF that is
responsible for the state of a gNB in the AMF.

The AMF Service pods implement the logic that is necessary to provide Access and Mobility functions to the
UE. This includes handling registration, handover and PDU session related procedures.

AMF Deployment
The AMF deployment supports standalone mode. In this mode, each NF together with the required microservices
is deployed in the same namespace in Kubernetes.

Supported Interfaces
This section lists the interfaces supported between the AMF and other network functions in the 5GC.

• N1 - Reference point between UE and AMF.

• N2 - Reference point between R(AN) and AMF.

• N8 - Reference point between AMF and UDM.

• N11 (Namf) - Reference point between AMF and SMF.
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• N11 (Nsmf) - Reference point between AMF and SMF.

• N12 - Reference point between AUSF and AMF.

• N14 - Reference point between AMF and AMF.

• N15 - Reference point between AMF and PCF.

Life Cycle of Control Plane Message
This call flow uses initial registration by a UE at the AMF using a GUTI assigned by an MME. All the steps
in the call flow are not shown. The procedure level call flow has all the messages. The intent here is to show
all the components, and the actions that are taken by each component.

Figure 8: End-to-End Registration by an UE Call Flow
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Table 1: End-to-End Registration by an UE Call Flow Description

DescriptionStep

The UE sends an Initial Registration Request to the gNB, which sends it to the AMF in an Initial
UE message.

1

On the AMF, the message reaches the SCTP Endpoint (EP), which terminates the SCTP protocol
and extracts the payload. It sends a DataInd GRPC message to the NGAP EP.

2

The NGAP EP parses the request. Both NGAP message parsing and NAS parsing are performed
by the NGAP EP. It takes the ID that came in the initial message, and checks for any existing state
in any AMF service by looking up the Session Affinity Cache.

3

To optimally serve the UE, the AMF maintains affinity of subscriber with service pod internally.
If there’s session affinity information for the UE, the NGAP EP forwards the message to that AMF
service pod. Otherwise, it load balances the request to any available AMF service pod.

4

The AMF service finds the MME to check the identity of the UE. Currently, the MME information
is locally configured. The AMF service sends this request to the EGTPC EP.

5

The EGTPC EP forwards the request to the UDP proxy after a transaction ID has been allocated.6

The UDP proxy forwards this message to the MME and gets a response.7

The response from the MME is forwarded to EGTPC EP. The EGTPC EP does the transaction
matching for the request.

8

The identity response is sent to the AMF service.9

If the security context is not present in the response from the MME, the AMF service decides to
authenticate the UE. The authentication procedure is started by sending a AuthenticationRequest
to the REST EP.

10

The REST EP handles all the client and server requests for the AMF, and all NRF interactions.
REST EP makes a query to the NRF to find the AUSF to serve the UE. In further steps, the
interaction with the NRF to resolve UDM and PCF are skipped.

11

The REST EP sends an Authentication Information Request to the AUSF and gets a response.12

The response from the AUSF is forwarded to the AMF service. The authentication procedure
between the AMF service and the UE is not explained here.

13

If there is any vestigial PDU state for the UE in the SMF, the AMF clears the state. The AMF
service sends a message to REST EP for each SMF that needs to be cleared of state.

14

On the REST EP, there is no NRF interaction for this message, and the REST EP forwards this to
the SMF identified in the request from the AMF service.

15

The response from the SMF is sent to the AMF service by REST EP.16

The AMF service sends a UECM registration request to the REST EP.17

The REST EP uses the NRF to resolve UDM selection for this request and sends a request to the
UDM.

18
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DescriptionStep

The response from the UDM is forwarded to the AMF Service. Retrieval of subscription data
information and registering for notifications for change is not explained here.

19

The AMF service checks the configuration to see if an AM policy association needs to be done
for this registration, and if it is, sends a request to the REST EP.

20

The REST EP does NRF discovery for PCF and sends a request to the PCF.21

Response from the PCR is forwarded to the AMF service.22

The AMF service sends a Registration Accept Message to NGAP.23

The NGAP encodes both the NAS message and the NGAP message and sends a message to the
SCTP EP.

24

The SCTP EP sends the message out to the gNB.25

The rest of the message has been excluded.26

The AMF sends an Add or Update Session message to the CDL.27

License Information
The AMF supports Cisco Smart Licensing. For more information, see the Smart Licensing chapter in this
document.

Standards Compliance
Cisco AMF complies with the 3GPP standards.

The AMF is one of the control plane (CP) NFs of the 5G core network. The AMF uses different interfaces to
communicate with the other NFs or nodes. For example, the N11 interface exists between the AMF and Session
Management Function (SMF). Each of the AMF interfaces comply to a specific version of the 3GPP
specification depending on the compliance version supported.
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Figure 9: Interfaces

Use the following table to determine the compliance mapping for each AMF interface and the 3GPP Standards
specification version revision 16.

Table 2: Compliance Mapping

Version3GPP SpecificationRelationshipInterface

Compliance Support:
16.6.0

24.501Between UE and AMFN1

Compliance Support:
16.6.0

38.413Between R(AN) and AMFN2

Compliance Support:
16.6.0

29.503Between AMF and UDMN8

Compliance Support:
16.6.0

29.518Between AMF and SMFN11 (Namf)

Compliance Support:
16.6.0

29.502Between AMF and SMFN11 (Nsmf)

Compliance Support:
16.6.0

29.509Between AUSF and AMFN12

Compliance Support:
16.6.0

29.518Between AMF and AMFN14
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Version3GPP SpecificationRelationshipInterface

Compliance Support:
16.6.0

29.507Between AMF and PCFN15
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C H A P T E R 3
Deploying and Configuring AMF through Ops
Center

• Feature Summary and Revision History, on page 21
• Feature Description, on page 22
• Deploying and Accessing AMF, on page 24
• Configuring Ops Center, on page 25
• Post Configuration Check, on page 25

Feature Summary and Revision History

Summary Data
Table 3: Summary Data

AMFApplicable Product(s) or Functional Area

SMIApplicable Platform(s)

Enabled-Always-onFeature Default Setting

Not ApplicableRelated Documentation

Revision History
Table 4: Revision History

ReleaseRevision Details

2021.04.0First introduced.
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Feature Description
AMF deployment and configuration procedure involves deploying AMF through the Subscriber Microservices
Infrastructure (SMI) Cluster Deployer and configuring the settings or customizations through the AMF Ops
Center which is based on the Confd CLI.

The AMF configuration includes the NRF profile data configuration and the externally visible IP addresses
and ports.

AMF Ops Center
The Ops Center is a system-level infrastructure that provides the following user interface to:

• Trigger the deployment of microservices by providing variable helm chart parameters. These chart
parameters control the scale and properties of Kubernetes objects (deployment, pod, services, and so on)
associated with the deployment.

• Push application specific configuration to one or more micro-services through Kubernetes configuration
maps.

• Issue application-specific execution commands (such as show commands and clear). These commands:

• Invoke APIs in application-specific pods

• Display the information returned by the application on the user interface

To view the sample of the web-based CLI, use the following show command.

show running-config amf-services
amf-services am1
amf-name AMF
validate-Tais false
relative-amf-capacity 127
locality LOC1
operator-policy-name local
guamis mcc 123 mnc 456 region-id 1 set-id 14 pointer 3
tai-groups test1
exit
slices name s1
sst 11
sdt 111111

exit
slices name s2
sst 2
sdt 000003

exit
slices name s3
sst 3
sdt 000004

exit
exit

Prerequisites
Before deploying AMF on the SMI layer:

• Ensure that all the virtual network functions (VNFs) are deployed.
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• Run the SMI synchronization operation for the AMF Ops Center and Cloud Native Common Execution
Environment (CN-CEE).

AMF Sysctl Tuning Parameters and Hyperthreading Enable

In case the total number of AMF peers exceed 500, the following recommended sysctl parameter values should
be configured:

net.ipv4.neigh.default.gc_thresh1=4096
net.ipv4.neigh.default.gc_thresh2=8192
net.ipv4.neigh.default.gc_thresh3=8192
net.ipv6.neigh.default.gc_thresh1=4096
net.ipv6.neigh.default.gc_thresh2=8192
net.ipv6.neigh.default.gc_thresh3=8192

1. Create a sysctl.yaml file and add the following contents:

cat sysctl.yaml

---
profiles:

bios:
name: cndp_default_settings
description: "HyperThreading Enabled CIMC BIOS settings for CNDP"
pids:

ULTM-C220-M5SX-CM:
description: "HyperThreading Enabled CIMC BIOS settings for ULTM-C220-M5SX-CM"
tokens:

cpuPerformance: hpc
cpuEnergyPerformance: balanced-performance
eppProfile: Performance
intelHyperThreadingTech: enabled
packageCstateLimit: C0 C1 State
usbPortInternal: disabled
usbPortKvm: enabled
usbPortRear: disabled
usbPortSdCard: disabled

linux:
name: sysctl_settings
sysctl:

net.ipv4.neigh.default.gc_thresh1: 4096
net.ipv4.neigh.default.gc_thresh2: 8192
net.ipv4.neigh.default.gc_thresh3: 8192
net.ipv6.neigh.default.gc_thresh1: 4096
net.ipv6.neigh.default.gc_thresh2: 8192
net.ipv6.neigh.default.gc_thresh3: 8192
net.sctp.rto_max: 5000

2. Run the following commands:

tar -czvf sysctl.tgz ./sysctl.yaml
./sysctl.yaml

sha256sum sysctl.tgz
d3496cd26cbd7a35b06581ad4af7cd507b89000a34f6531b990edc4a14326e26 sysctl.tgz

3. Host sysctl.yaml file in any HTTP server accessible from the setup.

4. Add the new host-profile in cluster deployer Ops Center configuration.

Create a new host profile instance and link it to node. Do not update the existing one.Note
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config
software host-profile sysctl
url http://209.165.200.230:9080/sysctl.tgz
allow-dev-image true

sha256 42b64b2860826136079e8c7146086fce3e98fd8933ef837e1484f2682abdb38f
exit

commit

5. Link the host profile in each of the nodes using the following in cluster deployer Ops Center:

config
clusters <cluster-name> nodes <node-name> host-profile sysctl
clusters <cluster-name> nodes <node-name> os tuned enabled

commit

6. After cluster sync is complete, verify whether the changes are complete on each server.

sysctl -a | grep -i net.ipv6.neigh.default.gc_thresh

net.ipv6.neigh.default.gc_thresh1 = 4096
net.ipv6.neigh.default.gc_thresh2 = 8192
net.ipv6.neigh.default.gc_thresh3 = 8192

sysctl -a | grep -i net.ipv4.neigh.default.gc_thresh

net.ipv4.neigh.default.gc_thresh1 = 4096
net.ipv4.neigh.default.gc_thresh2 = 8192
net.ipv4.neigh.default.gc_thresh3 = 8192

lscpu | grep Thread
Thread(s) per core: 2

Deploying and Accessing AMF
This section describes how to deploy AMF and access the AMF Ops Center.

Deploying AMF
The SMI platform is responsible for deploying and managing the Cloud Native 5G AMF application and other
network functions.

For information on how to deploy AMF Ops Center on a vCenter environment, see Deploying and Upgrading
the Product section in the Ultra Cloud Core Subscriber Microservices Infrastructure — Operations Guide.

For information on how to deploy AMF Ops Center on bare metal servers (currently Cisco UCS-C servers)
environment, see Operating the SMI Cluster Manager on Bare Metal section in the Ultra Cloud Core Subscriber
Microservices Infrastructure — Operations Guide.

Accessing the AMF Ops Center
You can connect to the AMF Ops Center through SSH or the web-based CLI console.

SSH

1. Log in to the Master node

2. SSH to Ops Center pod IP using the following command:
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ssh admin@ops_center_pod_ip -p 2024

Web-based Console

1. Log in to the Kubernetes Master node

2. Run the following command:

kubectl get ingress <namespace>

Available ingress connections get listed.

3. Select the appropriate ingress and access the AMF Ops Center.

4. Access the following URL from your web browser:

cli.<namespace>-ops-center.<ip_address>.nip.io

By default, the Day 0 configuration is loaded into the AMF.Note

Configuring Ops Center
This section describes how to configure the AMF Ops center.

1. Log in to the Master node

2. SSH to Ops Center pod IP using the following command:

ssh admin@ops_center_pod_ip -p 2024

3. Copy the contents from the configuration file and paste it in the AMF Ops Center CLI to load the
configuration.

config
<Paste the contents from configuration file here>
commit
exit

Sample Configuration
You can use show running-config command to view the sample configuration that is provided only
for reference. You must create and modify your own configuration file according to the specific needs of your
deployment.

To check the sample configuration file, refer to Sample Configuration, on page 413.

Post Configuration Check
You can use the following commands from the AMF Ops Center to check the AMF status after the
configuration.
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• show system

• show helm

Also, log in to the Master node and check the AMF pod health and running state, using the following command:

kubectl get pod -n amf_namespace.
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