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• E2E Architecture Options

• Deployment Considerations

• Summary
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E2E Architecture Opt ions
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Options for MSO Deployments

Nationwide MVNO Partner Radio 
Coverage

MSO Specific Coverage 
(WLAN or 3GPP)

MSO Specific Coverage 
(WLAN or 3GPP)

Data Only focused 
MSO Packet Core

Data and IMS based 
voice services

MSO Specific Coverage (WLAN or 3GPP)

Data and IMS based 
voice services

Nationwide MVNO Partner 
Radio Coverage

MSO Specific Coverage 
(WLAN or 3GPP)

Enterprise Private 
Networks by MSO

Data Only focused 
MSO Packet Core

Data and IMS based 
voice services

Enterprise Identity 
and Packet Core

MNO Partnership 

Nat ionwide Network 

Pr ivate Networks 
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Phase 1  of Deployments (CY 2020 – 2021)

• 4G and 5G NSA Architectures to leverage 
existing device ecosystem

• Proof of concepts and initial 5G SA 
deployments

Phase 3 of Deployments (CY 2023+)

• Enhanced use cases leveraging advanced 
architectures like slicing, TSN, convergence

• Massive scale deployments with 
proliferation of 5G SA device ecosystem

Phase 2 of Deployments (CY 2022+)

• Scaling the 5G SA deployments with 
increased ecosystem of 5G SA devices

• Migration of customers from legacy to 
new profiles and 5G SA as primary

Expected Maturity of ecosystem Options



© 2021 SCTE®, CableLabs & NCTA. All rights reserved.   |   expo.scte.org 7

Converged 4G+5G Core architecture vs. 5G SA architecture
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Network Deployment Considerat ions
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Interoperability with Custom Extensions

SMF

PCF #3PCF #1

PCF #2

Option 1: Npcf_SMPolicyControl_Create
- Custom AVP/information included based on NRF 
selecting the PCF with appropriate capabilities

Option 3: Npcf_SMPolicyControl_Create
- Custom AVP/information included regardless of 
PCF and PCF ignores AVP

Option 2: Npcf_SMPolicyControl_Create
- Custom AVP/information included based on 
configuration option on SMF + PCF identity

NRF
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UE RAN AMF UDM

RRC Connection Request/Response

Registration Request

Retrieve subscription

Subscription information

Registration Reject – (Cause – e.g., Unspecified or Permanent Error)

Without appropriate cause code, device is unable to 
make appropriate backoff determination or in some 
cases, ignores permanent error code and retries 

RRC Connection Request/Response

Registration Request

Network Overhead and 
waste of resources

Device Retry Behavior

Tweaking the timers 
and Retry 
Mechanism
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• Virtualization Stack

• Convergence Strategy

• Support of Voice Services

• Support for lawful interception

• Roaming partnerships and relationships – global and local

• RAN Architecture considerations

• SIM profiles and Device Management

• Network Failures and Recovery

Other topics to consider
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Summary
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Plan for unexpected and let’s use learnings 
from past  LTE Deployments

Partnerships with 
MNOs – tight vs. loose 

integration and
Voice is still critical

Open Interface 
architecture is key for 

long term success

Architecture

Deployment choices
Account for regulatory 
requirements beyond 
the traditional wireline 

model
Reducing complexity in 

the deployment 
scenarios – policy and 

charging

Account for unexpected 
device behavior

Plan and Augment 
for outages and 

recovery
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Thank You!
Ravi Guntupalli

Director of Technology
Cisco Systems
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