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Abst ract

Network slicing ains to provide assurance of specific network
performance objectives for network services which require both
connectivity and specific performance conmtment. Such network
services are considered as network slice services. This docunent
provi des a benchnar ki ng net hodol ogy for network slicing, focusing on
eval uating the key functionalities of network slicing nechani sns and
the performance of network slice services. The network slicing
functionalities includes the data plane, control plane and managenent
pl ane mechani sms for realizing network slice service, and the
performance of network slice service includes the service |eve
agreenent (SLA) commitnents (bandw dth, delay, and jitter), path
constraints and resource guarant ee.

The tests aimto denonstrate how network slicing can support
competing services in a shared network, ensuring that critica

network services in one network slice remain unaffected by congestion
or unexpected behavior of other traffic in the sane network.

Requi renment s Language
The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].
Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.
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1.

I nt roducti on

Network slicing ains to provide assurance of specific network
performance objectives for network services which require both
connectivity and specific performance commtnent. Such network
services are considered as network slice services. [RFC9543]

descri bes the general framework for requesting and operating network
slices built from | ETF technol ogi es. [RFC9543] al so introduces the
concept of Network Resource Partition (NRP), which is a subset of the
buf f er/ queui ng/ schedul i ng resources and associ ated policies on each
of a connected set of links in the underlay network. NRP can be
created to support specific SLAs of one or a group of network slice
services. In a default deploynent, the network resources are not
partitioned, which nmeans all the network service are provisioned over
the underlay network with shared network resources. Depending on the
types of services carried in the network, this may or nmay not neet

all the service requirenents.

[ RFCO9732] describes a framework for Enhanced Virtual Private Networks
(VPNs) based on Network Resource Partitions (NRPs) to support the
needs of applications with specific traffic performance requirements
(e.g., low latency, bounded jitter). NRP-based enhanced VPN can be
used to deliver network slice services

As outlined in [RFC9543], network slicing is crucial for 5G services
and beyond, where diverse service requirements demand tail ored
performance guarantees. Benchmarking of network slicing is essentia
to understand its effect on service assurance, particularly in high-
demand service environnents. Evaluating performance aspects such as
resource guarantee and SLA adherence hel ps service providers to
understand different types of network slicing nechani sns and choose
the suitable one for their network scenarios and demands.

Thi s docunent provides benchmarki ng guidelines to eval uate the key
functionalities and effectiveness of network slicing, referencing

[ RFC2544] for benchmarking principles. Mre specifically, it focuses
on the benchmarking of 1) Network Resource partitioning for network
slices; 2) Network Slice Topology Control; 3) SR Path with Resource
Guarantee 4) Service SLA assurance, including bandw dth, |atency
etc..

Ter mi nol ogy

Network Slice: As defined in [RFC9543], An | ETF Network Slice enables
connectivity between a set of SDPs with specific Service Leve

oj ectives (SLOs) and Service Level Expectations (SLEs) over a conmon
under| ay networKk.
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Net wor k Resource Partition (NRP): As defined in [RFC9543], an NRP is
a subset of the buffer/queuing/scheduling resources and associ ated
policies on each of a connected set of links in the underlay networKk.

End-to-End SLA: A guaranteed | evel of service perfornmance across an
entire network path.

3.  Benchmar ki ng Met hodol ogy

3.1. Test Setup

Benchmarking tests will be conducted in a controlled environnent,
consi sting of:

Har dwar e: Networ k devi ces capabl e of supporting network slicing.
Sof tware: Network slice control and managenent tool s.

Traffic Generator: Configured to sinulate background and hi gh-val ue
service traffic scenarios

3.2. Traffic Profiles

Background Traffic: Continuous traffic ainmed at saturating network
links to sinmulate congestion

Hi gh-Value Traffic: Critical service traffic which requires
guar ant eed bandwi dth, low | atency etc., such as voice or video
stream ng.

3. 3. Metrics

Bandwi dt h of network slice service: The ampbunt of bandw dth consuned
by a network slice service

Del ay (Latency) of network slice service: Tine taken for a data
packet to traverse the network via a network slice.

Jitter of network slice service: Variation of packet arrival tine in
a network slice, which can affect time-sensitive applications.

4, Test Cases
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Verify that whether the device supports the partitioning

t he NRP.

2. On each of the link of the NRP

be reserved for the NRP

specify the set of

3. Generate background traffic in the network.

4, CGenerate test traffic with NRP Selector ID

[1-D.ietf-6man-enhanced-vpn-vtn-id] carried in data packet,
the NRP throughput on each Iink

Expected Re

sul ts:

1. The NRP instance is created successfully.

2. On each of the links in the NRP

reserved successfully.

Ii nks which belong to

configure the set of bandwidth to

t est

t he bandwi dth resource is

3. The throughput of test traffic is the sane as the reserved
bandwi dt h of the NRP.

oj ect i ve:

Net work Slice Topol ogy Contro

Verify the nechanismto contro

that network slice traffic will
within the NRP topol ogy.
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Procedure:

1. Create an NRP instance, reserve |ink bandw dth on each link of
t he NRP.

2. Define a logical topology which aligns with the NRP topol ogy
usi ng either Flexible-A gorithm][RFCI350] or Milti-Topol ogy
[ RFC5120] with Segnent Routi ng.

3. Generate background traffic in the network

4. Generate test traffic with Al gorithn Topol ogy -specific SR SID

and NRP Selector ID carried in the packet, check the packet
forwardi ng path and throughput.

Expect ed Results:

1.

4. 3.

The NRP instance is created successfully, and the link resources
for the NRP are reserved successfully.

The Flex-Algo or Miulti-topology is created successfully, and
aligns with the topol ogy of NRP.

The test traffic is sent along the paths within the specified
Fl ex-Al gorithmor MI, no traffic goes to links out side the
t opol ogy of NRP

The t hroughput of test traffic is the sane as the reserved
bandwi dth on the set of |inks of the NRP

SR Policy with Resource Guarantee

ojective: Verify that an SR Policy can be associated with an NRP to
provi de guaranteed performance for network slice service

Procedure:

1. Provision an SR Policy [RFC9256] with one or nultiple candidate
pat hs, each consists of one or nmultiple segnent |ists.

2. Create an NRP instance, reserve |ink bandw dth on each |ink of
the NRP. The topol ogy of the NRP covers all the candidate paths
and segnment lists of the SR Policy.

3. Associate the SR Policy with the NRP for resource guarantee.

4. Generate background traffic in the network.
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5

Generate test traffic with the SID list and NRP Sel ector |ID
carried in the packet, check the packet forwarding path and
t hr oughput .

Expect ed Results:

1.

4. 4.

The NRP instance is created successfully, and the link resources
for the NRP are reserved successfully.

The SR Policy is created successfully, and is associated with the
NRP.

The test traffic is sent along the paths specified by the SID
list of the SR Policy.

The t hroughput of test traffic is the sane as the reserved
bandwi dth on the set of |inks of the NRP

Network Slice Service with Bandw dt h Guar ant ee

ojective: Verify that the bandwidth required by a network slice
service can be guaranteed

Pr ocedur e:

1. Provision an L3VPN or EVPN service with the requirenent on high
bandwi dt h.

2. Provision an SR Policy with one or nmultiple candi date paths, each
consists of one or multiple SIDlists according to the
connectivity and bandw dth requirenment of the L3VPN or EVPN
servi ce.

3. Create an NRP instance, reserve |link bandw dth on each |ink of
the NRP to neet the bandwi dth requirenent of the network slice
service. The topology of the NRP covers all the candi date paths
of the SR Policy.

4. Associate the SR Policy with the NRP for bandw dth guarant ee

5. Generate background traffic in the network, nake the network
congest ed.

6. Cenerate test traffic of the VPN service, steer the VPN service

into the SR Policy. Check the packet forwardi ng path and
t hr oughput .

Expect ed Results:
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4. 5.

The VPN service is provisioned successfully.

The NRP instance is created successfully, and the link resources
for the NRP are reserved successfully.

The SR Policy is created successfully, and is associated with the
NRP.

The VPN service test traffic is sent along the paths specified by
the SID list of the SR Policy, and the packet is encapsul ated
with the NRP Selector ID

The throughput of test VPN traffic is the same as the required
bandwi dt h of the service.

Network Slice Service with Latency Guarantee

ojective: Verify that the latency required by a network slice
service can be guaranteed

Pr ocedur e:

1. Provision an L3VPN or EVPN service with specific requirenent on
bandwi dt h and | at ency.

2. Provision an SR Policy with one or multiple candi date paths, each
consists of one or nultiple SID lists which can neet the |atency
requi renent of the L3VPN or EVPN service

3. Create an NRP instance, reserve |link bandw dth on each |ink of
the NRP to neet the SLA requirenent of the network slice service
The topol ogy of the NRP covers all the candidate paths of the SR
Pol i cy.

4. Associate the SR Policy with the NRP for |atency guarantee.

5. Cenerate background traffic in the network, make the network
congest ed.

6. GCenerate test traffic of the VPN service, steer the VPN service

into the SR Policy. Check the packet forwardi ng path, throughput
and | atency.

Expected Results:

1.

The VPN service is provisioned successfully.
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2. The NRP instance is created successfully, and the |ink resources
for the NRP are reserved successfully.

3. The SR Policy is created successfully, and is associated with the
NRP.

4. The VPN service test traffic is sent along the paths specified by
the SID list of the SR Policy, and the packet is encapsul ated
with the NRP Sel ector ID.

5. The throughput of test VPN traffic is the sane as the required
bandwi dth of the service, the latency of the traffic neet the
required | atency of the service.

5. | ANA Consi derations
Thi s docunent nakes no request of |ANA

Note to RFC Editor: this section may be renoved on publication as an
RFC.

6. Security Considerations
TBD
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