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Abst ract

Thi s docunent outlines a unified Custoner Experience |ndex (CEl)
designed to assist cloud vendors in assessing network quality,
reflecting the custoner experience with cloud applications when
accessed via the public network.

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/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and nmay be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on 23 Cctober 2025.
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Copyri ght Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Introduction

Thi s docunent introduces a unified Custoner Experience |ndex (CEl)
designed to assist cloud vendors in assessing the network quality
that mrrors the customer experience of cloud applications when
accessed via the public network. The CEl, once quantified, enpowers
cloud vendors to proactively enhance network services, aiding in
networ k pl anning and construction. Furthernore, it enables cloud
custoners to distinguish the service quality of various cloud
vendors, allowing themto select cost-effective services tailored to
their applications.

Cl oud vendors and cloud enterprises focus on different network

i ndi cators (Key Performance I ndex) used to anticipate the quality of
cust onmer experience regarding various applications(e.g., gam ng,
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audi o and video, online stores). However, KPIs only provide inplicit
i nformati on and cannot directly reflect the custoners’ perceived
experience. Moreover, there is no unified eval uation nmethod of

cust oner experience based on common network KPlIs in the industry. On
the other hand, it is difficult for cloud vendors to directly access
application-level Key Quality Index (KQ) data though it may
explicitly inply custoner experience. As the nunber of enterprises
who depl oy the service in the cloud gradually increases, there is
growi ng demand for deriving authentic custoner experience from basic
network netrics to facilitate network optim zations.

A significant gap persists between network KPls and custoner
experience. The primary network KPls accessible to nost cloud
vendors—networ k | atency, packet-loss rate, and jitter —enconpass three
categories. Considering nultiple dinmensions of network quality
proves beneficial for end-users.

[1-D. teigen-ippmapp-quality-netric-reqs] Custoners’ denands for
experience quality vary across different cloud services and are
linked to specific KPIs. For instance, those accessing real-tine
interactive games prioritize network |atency; those utilizing video-
on-demand services are nmore concerned with packet-loss rate than

| at ency; and those engaging with cl oud storage services consider both
| at ency and packet-loss rate. No single KPI can provide an accurate
reflection of the experience for diverse services. Both cloud
vendors and custoners seek unified eval uation standards for
experience quality when accessing cloud services.

Thi s docunent accounts for a range of key network-observable
indicators, offering a unified, objective, and conprehensive CEl to
hel p enterprises evaluate custonmer experience through nmeasurabl e
network KPls in a reasonable and fair manner. Predoni nantly based on
three network KPIs—network | atency, packet-loss rate, and jitter—the
CEl ainms to thoroughly assess network quality. The allocation of

wei ghts to these KPIs within the CEI can be custom zed to suit
different application scenarios. This docunent has referred to the
exising | ETF docurment [I-D.ietf-ippm qoo].

1.1. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here
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1.2. Termi nol ogy
CEl : Custoner Experience |ndex
KPI : Key Performance |ndicator
KQ: Key Quality Indicator

2. Mdtivation

Cl oud service providers aimto precisely evaluate the network
quality, crucial to the custonmer experience of their cloud services,
and i npl enent targeted i nprovenents to their network infrastructure.
Simlarly, cloud custoners seek a unified and fair scoring standard
to guide their selection of superior cloud services. But they
currently face sone chall enges:

* Cloud service providers often find it challenging to gather direct
f eedback on custoner experiences.

* Al though obtaining network monitoring data, such as Key
Performance Indicators (KPIs), is relatively straightforward in
real-tine, a clear correlation between the custoner experience’'s
Key Quality Indicators (KQ) and network KPlIs renmains el usive.

* Network quality is primarily assessed using three KPIs: network
| at ency, packet-loss rate, and jitter. Coud service providers
support a wide array of applications, including those sensitive to
| atency (like gaming applications) and packet |oss (such as audio
and video applications). This diversity necessitates different
KPIs to gauge the experience quality accurately, leading to a
fragment ed eval uati on approach.

3. Custoner Experience |ndex

Thi s docunent introduces the Customer Experience Index (CEl), a
measure reflecting customer experience with cloud services. It
enabl es cloud service providers to swiftly evaluate their service
quality through a synthesis of key network netrics.

3.1. (Observation

Cust onmer experience often exhibits distinct zones—sensitive and
snoot h—based on their response to changes in specific indicators.
For instance, in scenarios sensitive to | atency, such as cloud

gam ng, custoner satisfaction remains high within an acceptabl e

| at ency range (snooth zone). However, exceeding a certain |atency
threshold | eads to a sharp decline in experience (sensitive zone).
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3.

2

Accordingly, the CEl enmploys an S-Curve for its calculation, a nethod
prevalent in biostatistics and sociology for nodeling ecosystens and
ur bani zation trends. The S-Curve, particularly through the Signoid
function, effectively maps values to a (0,1) interval, delineating
two snmooth zones and a sensitive zone, mirroring the nuanced nature
of customer experience.

. a|
U | - smooth zone
J

-
| - sensitive zone
|

J

Figure 1: S-curve Exanple

Therefore, this docunment designs the following formula to eval uate
cust onmer experience for each network KPI:

f(x) = (1+e”b)/(1l+e”(a*x+b))

* x is the value neasured by network KPlI, a and b are tunable
paraneters, and f(x) represents S-curve for certain KPI.

* Parameter a represents the overall slope of the curve, mainly
affecting the range of the central sensitive area.

* Parameter b represents the offset and scaling of the curve. The
initial snoothing area can be shielded via tuning b, which can
express KPIs that imrediately enter the sensitive area fromthe
very begi nni ng.

Uni fied | ndex

Each KPl is represented by a distinct S-curve to ensure independence
anong the indicators. Specifically, unique S-curves for network

| at ency, packet-loss rate, and jitter are created by assigning
specific paranmeters (a and b), offering tailored indexes for
applications sensitive to these different nmetrics. The conprehensive
CEl score is then derived by aggregating these three S-curves, each
wei ght ed appropriately:
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3.

3.

3.

CEl(x, vy, z) =wl * f1(x) + w2 * f2(y) + w3 * f3(2)

* X, y, and z respectively indicate values of the three major
network KPIs: network |atency, packet-loss rate, and jitter

* f1, f2, f3 represent the three individual S-curves.

* wl, w2, w3 represent the enpirical weights

3. Paraneter Tuning

3.1. Wight Proportion

The CEl's flexibility allows for fine-tuning to neet specific
application needs by adjusting its weight values (wl, w2, w3),

enabl ing precise adaptation for various application categories.
Typically, cloud custoners engage in scenarios that are either

sensitive to latency—Iike gam ng applications—or to packet |oss, such

as audio and video streaning. For instance, in |latency-sensitive
scenarios, the weights for |atency, packet-loss rate, and jitter
could be adjusted to a ratio of 7:2:1 (wl:w2:w3); whereas for packet-
| oss-sensitive scenarios, a ratio of 2:7:1 (wl:w2:wW3) night be nore
appropriate. This tailored approach allows the CEl to accurately
assess network quality for different types of applications froma
specific viewpoint (e.g., a fixed test point) across various cloud
vendor s.

3.2. Paraneter a, b
The paraneters a and b of the CEl fornmula can be fine-tuned via:

* Determne the initial values of paraneters a and b by fitting each
KPI CEl curve based on a | arge amount of operational data.

* Parameters a and b can be further tuned based on preferences of
certain application class. For exanple, when the packet-1oss rate
is no higher than , it is desired that CEl goes up as the network
| atency |l owers. CEl can set tuning goals according to such
preferences and fine-tune paraneters a and b

Security Considerations

TBD.

I ANA Consi derati ons

Thi s docunent has no | ANA acti ons.
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