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INTEGRATION OF NETWORK SLICE CONTROLLER FOR ENHANCED INTENT-BASED NETWORKING IN 5G/6G NETWORKS
Context and Motivation

 Intent-Based Networking to help network management
* Network Slicing to provide connectivity
* Intent-Based Networking + Network Slicing
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INTEGRATION OF NETWORK SLICE CONTROLLER FOR ENHANCED INTENT-BASED NETWORKING IN 5G/6G NETWORKS

Objetives

Propose IBN paradigm for B5G networking

Network Slice Controller (NSC) architecture

Evaluate an optimal integration approach

Provide insights and recommendations for this implementation
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INTEGRATION OF NETWORK SLICE CONTROLLER FOR ENHANCED INTENT-BASED NETWORKING IN 5G/6G NETWORKS
Intent-Based Networking (IBN) fundamentals
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Figure 1: Intent Lifecycle
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https://datatracker.ietf.org/doc/html/rfc9315
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Network Slice Controller (NSC)

Higher Level System

technology-specific augmentations as e.g. for OTN
[I-D.ietf-ccamp-yang-otn-slicing] or for IP/MPLS NRP
[I-D.wd-teas-nrp-yang].

* (c) -> models per network controller, out of scope of this
document. An example of applicability of existing models is in
[I-D.barquil-teas-network-slices-instantation].
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| NSC | (a) I

| v |

| S + |

| |

| | NS Mapper | |

| | | | * (a) -> customer's view, e.g.

| + + | [I-D.ietf-teas-ietf-network-slice-nbi-yang].

| | (b) | * (b) -> provider's view, including more detailed but yet
| v | technology-agnostic resource view as e.qg.

| o + | [I-D.liu-teas-transport-network-slice-yang], and/or alternative
| |

| |

| |

| |

| |

Network Controllers

IETF Network Slice Controller structure and asspociated
data models

*$° Telefénica draft-contreras-teas-slice-controller-models-05 (ietf.orq)
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Key components

 Translation Module

® A D = Didll O 1T1OUUE
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 Network Slice Controller

« SDN Controller / Network Commands executor

o000 L.
8 Telefonica



Realizer,/

INTEGRATION OF NETWORK SLICE CONTROLLER FOR ENt

Activity Diagram

Activity Diagram

| Calculate Conectivity (i) l

- 5 Lk
More Slices?

request Slices

.s. Telefénica é



INTEGRATION OF NETWORK SLICE CONTRC %
Client |Tran5|atur Mapper Planner Realizer ‘ Network_Controller
Workflow | | |

: RequestConection_ |

Translate_req :

I[ETFRequestConection >

Calculate_SDPs

<« |

loo / [Until there is no more NRPs or the request is viable]
Calculate_NRPs :

Evaluate Viabili
_ ty >

Ewvaluate Req

P

< Viability,Segments

CreateSliceReq

Calculate_Conectivity

RegSlice

v
RequestCreated H
e

RequestCreated
3

ReguestCreated

RequestCreated H( ' ! '
& I | I

o000 L.
8 Telefonica

C“?t |Tran5|atur‘ Mapper‘ Planner Realizer ‘ Metwork Controller

A,
By *
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Network Slice Request

ubuntu@tfcontroller:~/nsc$ python3 network_slice_controller.py
{'slices': [{'slice_1d': {'context_1id': {'context uuid': {'uuid': "admun'}}, 'slice_uu
id': {'uuid': 'test-iron-16952844604443318'}}, 'name': 'test-iron-', 'slice_config': {
‘config_rules': [{'action': 1, 'custom': {'resource_key': '/settings', 'resource_value
': {'address_families': ['IPV4'], 'bgp_as': '', 'bgp_route_target': '', ‘mtu': ''}}},
{'action': 1, 'custom': {'resource_key': '/device[HL5-1-2]/endpoint[eth-1/0/25]/settn
gs', 'resource_value': {'router_id': 'HL5-1-2'}}}, {'actwon': 1, 'custom': {'resource_
key': '/device[HL5-2-2]/endpoint[eth-1/0/25]/settings', 'resource_value': {'router_id’
'HL5-2-2"}}}1}, 'slice_constraints': [{'endpoint_location': {'endpoint_id': {'device
_1d': {'device_uwuid': {'uvuid': 'R1'}}, 'endpoint_uuid': {'uuid': '1/2'}}, 'location':
{'region': ''}}}, {'endpoint_location': {'endpoint_id': {'device_1id': {'device_uuid':
{'uuid': 'R4'}}, 'endpoint_uuid': {'uuid': '1/3'}}, 'location': {'region': ''}}}, {'sl
a_capacity': {'capacity gbps': 58}}, {'sla_availability': {'availability': 0, 'num_dis
joint_paths': 1, 'all_active': True}}, {'sla_isolation': {'isolation_level': 1,
slice_endpownt_ids': [{'device_1id': {'device uvuid': {'uuid': 'HL5-1-2'}}, 'endpoint_uu
id': {'uuid': 'eth-1/8/25'}, 'topology_id': {'context_id': {'context uwuid': {'uuid': '
admin'}}, 'topology uuid': {'uuid': 'admin'}}}, {'device_1i1d': {'device uuid': {'uuid':
'HL5-2-2'}}, 'endpoint_uuid': {'uuid': 'eth-1/0/25'}, 'topology id': {'context_id': {
‘context vuid': {'uuid': 'admin'}}, 'topology uuid': {'uuid': 'admin'}}}], 'slice_stat
us': {'slice_status': 1}}]}
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INTEGRATION OF NETWORK SLICE CONTROLLER FOR ENHANCED INTENT-BASED NETWORKING IN 5G/6G NETWORKS
Integration Conclusions

Use of plug-ins in NBI to reduce the integration complexity with other networks

Two possible decision integrations:
 Classical algorithms
Al driven modules

Emphasis on standardized approaches
NSC as key component

Integration approaches:
 QOver the Network controller
* |nside the Network Controller

.s. Telefénica
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Functional Conclusions

* Potential incorporation of additional factors
 Utilization of Al and the NSC architecture
* Focus on efficient and effective management of next-generation networks
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INTEGRATION OF NETWORK SLICE CONTROLLER FOR ENHANCED INTENT-BASED NETWORKING IN 5G/6G NETWORKS

Opportunities and Future Work

* Opportunities
* Network Resource Request Scalation
« Qutsourcing of Resource Evaluation
* Modular Operation of Intent Processing

 Future Work
* Intelligent Modules Development
 Extension to Other Access Networks
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