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Abstract 

The impact of failures in modern systems for voice and data transmission (e.g., IP routers or a Radio Network Controller) as 
well as mobility and wire-line communication networks with hierarchical design increases progressively with the hierarchical 
level. The Impact Weighted Mean Time Between Failure (IW-MTBF) – a combination of MTBF values for all hierarchical levels 
of a given network element or network segment weighted for each level by its respective impact on failures – is proposed as a 
method for evaluating overall reliability of the hierarchical system during the design phase. 
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Foreword 

The information contained in this Foreword is not part of this American National Standard (ANS) and has not been processed 
in accordance with ANSI’s requirements for an ANS. As such, this Foreword may contain material that has not been subjected 
to public review or a consensus process. In addition, it does not contain requirements necessary for conformance to the 
Standard. 

The Alliance for Telecommunication Industry Solutions (ATIS) serves the public through improved understanding between 
providers, customers, and manufacturers. The Network Performance, Reliability, and Quality of Service Committee (PRQC) 
develops and recommends standards, requirements, and technical reports related to the performance, reliability, and 
associated security aspects of communications networks, as well as the processing of voice, audio, data, image, and video 
signals, and their multimedia integration. PRQC also develops and recommends positions on, and foster consistency with, 
standards and related subjects under consideration in other North American and international standards bodies.  

ANSI guidelines specify two categories of requirements: mandatory and recommendation. The mandatory requirements are 
designated by the word shall and recommendations by the word should. Where both a mandatory requirement and a 
recommendation are specified for the same criterion, the recommendation represents a goal currently identifiable as having 
distinct compatibility or performance advantages. 

Suggestions for improvement of this document are welcome. They should be sent to the Alliance for Telecommunications 
Industry Solutions, PRQC, 1200 G Street NW, Suite 500, Washington, DC 20005. 

At the time of consensus on this document, PRQC, which was responsible for its development, had the following leadership: 

P. Tarapore, PRQC Chair
J. Colombo, PRQC Vice-Chair
Y. Kogan, Technical Editor
P. Tarapore. Technical Editor
C. Underkoffler, ATIS Chief Editor

Active Participants: 

K. Biholar M. Linnell
J. Columbo S. Makris
C. Dvorak A. Nguyen
Y. Kogan P. Tarapore
O. Lima A. Webster

X. Zhang
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ATIS STANDARD ATIS-0100037.2013(R2018) 

ATIS Standard on – 

Impact Weighted MTBF –  
A Metric for Assessing Reliability of Hierarchal Systems  

1 

1 Scope & Purpose 
Modern day Service Provider (SP) network architectures are continuously evolving to provide a growing and 
complex range of telecommunications services to their customers. From a reliability perspective, the evolving 
nature of telecommunications networks with their inherently complex elements can pose a difficult challenge. 
Reliability metrics need to address network design and operations, service delivery, element functions, and 
provide guidance on development of Service Level Agreements (SLA). 

Two traditional reliability measures – Mean Time Between Failures (MTBF) and Availability – can be applied only 
to elements with two states: Up State (Element is Functioning) and Down State (Element is Failed).  Availability is 
a steady state metric defined as:  

࡭ ൌ ࡲ࡮ࢀࡹ ሺࡲ࡮ࢀࡹ ൅ࡾࢀࢀࡹሻ⁄  

where MTTR is the Mean Time to Repair, and Unavailability: 

ࢁ ൌ ૚ െ ࡭ ൌ ࡾࢀࢀࡹ ሺࡾࢀࢀࡹ ൅ࡲ࡮ࢀࡹሻ⁄  

For systems with partial failures, the telecommunication industry developed two reliability measures: Defects per 
Million (DPM) and Mean Time Between Outages (MTBO), which incorporate the impact of failures.  DPM is a 
generalization of Unavailability where downtime of each failure is weighted by the number of customers impacted. 
DPM is calculated for a given period of time T as a fraction of the total weighted downtime during that period 
multiplied by 1,000,000 [ATIS-0100008].  

MTBO is an extension of MTBF – it is a field metric that removes the main limitation of practical application of the 
field MTBF where only failures leading to Field Replacement Unit (FRU) are counted. MTBO counts all customer 
impacting failures, including software reboots that do not result in element replacement. 

The impact of failures in modern systems for voice and data transmission (e.g., IP routers or a Radio Network 
Controller) as well as mobility and wire-line communication networks with hierarchical design increases 
progressively with the hierarchical level. For example, a silent failure of just one component in a router switch 
fabric (top hierarchical level) results in unacceptable packet loss across all router line cards (bottom hierarchical 
level) until the failure is detected and the router is taken out of service. As described in clause 5, DPM and MTBO 
have limitations that prohibit reliability assessments in the design phase of such systems. The intent of this 
document is to define a new metric that could be applied to reliability assessment of such systems at the design 
stage. 

The proposed metric is an extension of the MTBF metric – Impact Weighted MTBF (IW-MTBF) – that combines 
MTBF values for all hierarchical levels of a given network element or network segment by weighting MTBF for 
each level by its respective impact on failures. The scope of this document is restricted to the definition of this 
new metric and the derivation of illustrative examples to demonstrate its power and usage. These illustrations 
provide guidance on estimating the reliability of complex systems in the design phase via IW-MTBF and then 
comparing this value with the actual field reliability via MTBO. The development of the necessary measurement 
capabilities needed to collect data for metric estimation is for further study.  

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/atis-01000372013r2018-pdf/

