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Abstract

Thi s docunent di scusses the use cases for broadband neasurenents
applied to the nobile domain as an adjunct to such scenarios for the
| andl i ne broadband domain. The specifics related to the nobile
domai n are di scussed consi dering them as possi bl e extensions of |ETF
LMAP neasurenents.

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 (I1ETF). Note that other groups may al so distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a maxi mum 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 January 20, 2016.
Copyright Notice

Copyright (c) 2015 I ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the I ETF Trust’s Legal
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent rmnust
include Sinplified BSD License text as described in Section 4.e of
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1

3.

I nt roducti on

Net wor ks and servi ces nust accommopdate service profiles with
exponentially increasing nobile traffic. Such traffic has
significantly changed the network architectures as well as the way
the networks are controlled and neasured. The sanme is true of
services; service providers have to deal with specific problens
related to traffic profiles comng fromthe nobile domain, wth
specific requirements different those of |andline broadband access.

This draft describes a set of use cases for broadband neasurenents
applied to the nobile domain. Some of these use cases apply to

| andl i ne networks as well. The primary aimat this initial stage is
to detail specific use cases that are inportant in the nobile domain
and that are ainmed to conpl enment nmeasurenents originating fromline-
based networks. Mobile considerations as docunented here may |lead to
an expanded scope for the LMAP Working G oup.

This docunent is drawn fromwork done within the | EEE Project

802. 16.3 on "Mbil e Broadband Network Performance Measurenents”

[ PB02.16.3]. That project considers a nmeasurenent framework for
nobi | e broadband measurenent scenari os applicable to nultiple

st akehol ders. Such nodel s support flexible neasurenents and provide
the basis for a standardi zed framework facilitating neasurenent
conpari son and validation.

Ter m nol ogy

The foll ow ng abbreviations are used in this docunent:

| | Key Performance Indicator |
| | Network Operator |
| | subscriber identification nodule |
| SLA | Service Level Agreenent |
| | Self-Organizing Networks |
| | User Equi prent |

Abbr evi ati ons

Rati onal e for nobil e broadband neasurenents use cases

Specifically nobile scenarios for broadband nmeasurenents are
consi dered here for reasons including the foll ow ng:
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o Mbility can be the primary cause of variations of service
experience over tinme, with a huge inpact on the user’s perception

o Mbile networks in general are affected by varying radio
condi tions that inpact services. Measuring radio conditions
concurrently with correl ated service indicators can provide a
better characterization and expl anation of user experience.

o0 Roami ng scenarios and nultiple operators are distinctive of the
nobi | e domai n.

o Link conditions typically vary faster in nobile domain than in
| andl i ne networks due to radi o aspects.

Consi dering specifics of the nobile donmain allows conpleting the
overall picture for broadband neasurenents, resulting in a nore

conpr ehensi ve standardi zation. In the absence of a standardi zed
nobi | e broadband neasurenments framework efforts by each stakehol der
to conpare network performance wll continue to be conplex as well as
difficult to ascertain quantitatively or to conpare fairly with other
results.

4. Mobil e Measurenent Purposes

Some neasurenent purposes/applications related to the nobile domain
are itemzed in Table 1.
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| I'tem | Measurenent Purposes / Applications |

| Assess overall data on Quality of Experience of set of |
| networks avail able to consuners |
| Assess quality of Experience of a specific network |
| Identify limtations in deploynment of a specific network |
| Monitor for changes in operation of a specific network |
| Diagnose problens in a specific network |
| I'nprove know edge of system perfornmance |
| Lead the market toward nore effective networks |
| Encourage the redepl oynent of scarce spectrum using |
| efficient technol ogies and inpl enentations |
| Conpare neasured performance data to simulated results

| Assess theoretical nodels |
| Assess technol ogy el enents proposed during standards |
| devel opnent |
| Assess service nmeasurenents geo-| ocated |

Tabl e 1. Measurenent Purposes
5. Use Cases
Vari ous use cases are summari zed in Table 2 below, with cross

ref erence nmeasurenent purposes listed in Table 1 and to rel evant
st akehol ders.
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U U U U U +
| Use case | Stakehol der | Measur enent |
| | | Purposes |
o o o e e e +
| POLI CY CHECK | Governnental policy | 1 |
| | maker | |
| COWVPETI TI ON CHECK | Governnmental policy | 1 |
I | maker I I
| STRATEG C DI RECTI ON | Governnental policy | 1,12 |
I | maker I I
| EFFI Cl ENCY | MPROVEMENT | Governnental policy | 1,12 |
| | mmaker | |
| SERVI CE CHECK | User (individual or | 1,3,4,12 |
| | enterprise) | |
| TRENDS | User (individual or | 1,12 |
| | enterprise) | |
| COVPARI SONS | User (individual or | 2,12 |
| | enterprise) | |
| AUTONOMOUS NETWORK | Cellular tower | 2,4,5 |
| PERFORMANCE ACCESS | operator | |
| AUTONOMOUS RADI O NETWORK | Cel I ul ar tower | 2,5,8 |
| ACCESS | operator | |
| HANDOVER | Wreless carrier / | 2,6 |
| | Network operator | |
| SERVI CE LEVEL AGREEMENT | Wreless carrier / | 1,2 |
| | Network operator | |
| RESOURCE USAGE | Wreless carrier / | 2,5 |
| | Network operator | |
| TEST OF NEW RELEASE | Wreless carrier / | 2,5 |
| | NTRODUCTI ON | Network operator | |
| CHECK MODELS | Researcher | 1,2,6,10 |
| ACCESS TO REAL IN-FIELD | Researcher | 1,2,6,10 |
| DATA I I I
| METRI CS AVAI LABI LI TY | Standards devel oper | 2,10 |
| CHECK OF OPTI ONS | Standards devel oper | 2,6,11 |
| UE CHARACTERI ZATI ON | User device vendor | 1,2 |
| APPLI CATI ON | Application developer | 1,2 |
| CHARACTERI ZATI ON | | |
| MBI LE SERVI CE | Mobile Application | 1,2,8 |
| CHARACTERI ZATI ON | Service Provider | |
Y . e +

Tabl e 2: Use Cases and Measurenent Purposes per Stakehol der

These use cases are detail ed bel ow
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6. Stakehol der: User (individual or enterprise)

Use cases for the "User (individual or enterprise)"” stakehol der
i ncl ude the foll ow ng:

6. 1. Use Case: SERVI CE CHECK

Natural ly, individual or enterprise users, as well as virtual network
operators, are interested in getting the best service fromthe nobile
network and fromthe service provider. The performance data

coll ected using specific services can be conpared by the stakehol ders
inrelation to the neasurenent conditions (operator, radio interface,
end service host, type of service, location, nmobility, etc.). In
sonme cases, the User is an enterprise supporting many individual end
user devices over a long period of tinme, over a |arge geographic
region (which may be limted to, for exanple, specific service
routes). Standardi zed neasurenents coul d be enabl e agreenent on an
SLA between the enterprise and a nobil e service provider.

Mobility and radio conditions affect service delivery, so a
st andar di zed characterization of services is inconplete w thout
consi deration of those conditions.

Measurenment applications that are useful for these purposes are
overall data on quality of experience neasured by UEs but al so

servi ce neasurenents geo-located or correlated to tine-of-day, tine-
of -week, etc. Even neasurenents of changes on a specific network
behavi our or on a specific service can be interesting and aid in
identification of limtations on a specific network.

A sinple exanple of network limtation could be the absence of
connection continuity within a certain geographical |ocation, so
connections are dropped as soon as the UE noves into a region,
possi bly at predictable tines.

6. 2. Use Case: TRENDS

Anal yzi ng day-to-day trends is a use case relevant for exanple to
enterprise organi zations that need to assure certain connection
reliability over time to their associated or customers. Checking
trends is also useful for profiling the custoner access and
identifying bottlenecks in the service or overload conditions.

An exanpl e of such a use case is an enterprise that has to size and
mai ntai n the network resources for custoners accessing its network,
for exanple for e-commerce or customer support, and desire to neasure
the service experience of nobile access over tine, to identify

bottl eneck conditions.
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Measurenent application that can be used for such purposes are
overall data on quality of experience neasured by UEs but al so
servi ce neasurenents geo-located. Al these neasurenents have to be
anal yzed as trends over time correlating also with enterprise network
condi ti ons and host behavi our.

6. 3. Use Case: COVPARI SON

An enterprise or individual user could be interested in understand
the rel evance of a specific issue that it is experiencing, is
conparison with other UEs (perhaps located in the sane area) and
accessing simlar services. This could be used to check, for
exanpl e, UE configuration for correct behaviour. Measurenents
application useful for these purposes could be an enterprise or
public (anonynous) repository of end-user neasurenents toward
specific services, geo-located and providing the type of device as
possi bl e aggregation criteria for neasurenents. Conparison use cases
are also relevant to inter-conparison of network operators in the
enterprise’ s service areas.

7. Stakehol der: Cellular tower operator

Use cases for the "Cellular tower operator" stakehol der include the
fol | ow ng:

7.1. Use Case: AUTONOMOUS NETWORK PERFORVANCE ACCESS

A network operator builds and devel ops new tower sites based
significantly on custoner demand; the operator has good access to
data regardi ng such demand. The success of an access cellul ar tower
operator, on the other hand, is dependent on buil ding and devel opi ng
new tower | ocations for use by nultiple network operators, none of

whi ch may share operational information. Therefore, a cellular tower
operator may seek access to a broad set of public nobile

nmeasur enents, possible over a broad set of network operators, in
order to informtower devel opnment activities that will serve multiple
network operators, ideally w thout expensive drive tests.

Measur enment applications useful for these use cases could be the
qual ity of experience of the specific network, the network diagnosis
and the change of operation in the specific network.

7.2. Use Case: AUTONOMOUS RADI O NETWORK ACCESS

A cellular tower operator is interested in getting the nost from each
site, checking the correctness of the configuration against the radio
condi ti ons and suggesting inprovenents to NO that operate the rest of
the network. Getting autononobus access to the end-user experience
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correlated with radio conditions and cell identification helps the
cell tower operator to be nore proactive in suggesting network

i nprovenents. Measurenents could be al so used to suggest mgration
to other radi o access technol ogi es and ot herw se upgradi ng the
cellular site.

Measur enment applications useful for these use cases could be the

qual ity of experience of the specific network, the diagnosis of

probl enms, and the encouragenent of deploynment of nore efficient radio
access technol ogi es.

8. Stakeholder: Wreless carrier / Network operator

Use cases for the "Wreless carrier/Network operator” include the
fol | ow ng:

8. 1. Use Case: HANDOVER

As usual in the nobile domain, it is necessary to characterize the
br oadband servi ces during packet sw tched handover events. Such
characterization can be correlated to specific cells and/or specific
services. The adoption of neasurenents at end user premn ses can be
reused even for setting proper values for handover settings.

Measurenent applications are quality of experience of a specific
network, correlated with radio conditions, |ocation information, and
device information. Al these nmeasurenents have the consequence that
t he st akehol der can i nprove know edge of its network performance,
useful also to optim ze and design better updates of the network.

Mobility characterization can be used even to characterize the radio
access technol ogy behavi our during service lifetinme. Such
characterization coul d suggest inprovenents of the nobile network or
additional features to support better nobility in connected state.

8.2. Use Case: SERVICE LEVEL AGREEMENT

The exi stence of a Service Level Agreenment is predicated on an
under st andi ng between the parties on accurate nmeasurenent nethods.
Currently, SLAs are rare in the nobile domain, partially because such
an understanding is difficult to reach. Standardi zed neasurenents

wi |l help enable nobile SLAs.

Checking the Service Level Agreenent is needed not only to be sure

that the contract to custoners is satisfied but also could be usefu
to check the performance of different NOs honmbgeneously. This could
inply understanding limtations and trigger analysis to inprove the
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core network or redesign radio deploynent to make it nore efficient
or to nove to new radi o access technol ogy.

Measur enment applications include the quality of experience of a
specific network and al so overall data on quality of experience of
set of networks available to custoners.

8.3. Use Case: RESOURCE USAGE

Traffic and performance nmeasurenents are useful to optim ze network
paraneter configuration, feeding for exanple optim zation systens.
Even if this job is typically done at the network | evel, the

avai lability of the UE perspective can help especially for network
t echnol ogi es that do not provide a conplete reporting of the UE
nmeasurenents. For exanple, spectrum allocation and configuration
paraneters can be nodified according to the traffic and perfornance
nmeasurenents provided by UEs, for exanple to avoid network overl oad
and congestion and reduce |oss of radio contact.

Measurenment applications are the quality of experience of a specific
network and di agnosis of problens in a specific network.

8.4. Use Case: TEST OF NEW NETWORK EQUI PMENT

Measurenents provided by an end-user can be used to characterize the
performance changes foll ow ng new network equi prment.

Aggregated per cell and radi o technol ogy, such nmeasurenents can
provide KPIs that can be used to conpare the network performance
before and after new rel ease changes at the access network |evel,
fromthe end user perspective.

Measurenment applications are the quality of experience of a specific
net work and di agnosis of problens in a specific network.

9. Stakehol der: Researcher
Use cases for the "Researcher" stakehol der include the follow ng:
9.1. Use Case: CHECK MODELS

A researcher can be interested in checking the correctness of sone
hypot hesis or theoretical nodels, starting fromin-field data. For
exanple, the statistical nodel for service request arrival rate by
custoners can be checked against real conditions. Therefore,

nmeasur enent applications useful for researchers can be quality of
experience of a specific network or quality of experience on a set of
networ ks avail able to the user. Qher relevant applications include
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9.

10.

10.

10.

11.

i mprovi ng know edge of system performance and checki ng the network
behavi our agai nst theoretical nodels.

Use Case: ACCESS TO REAL | N-FI ELD DATA

Anot her possible use case is getting access to real data in order to
achi eve additional information useful for researchers, as for exanple
test set or traffic profiles and consi stency.

Measur enent applications useful for this use case are simlar to the
previ ous one.

St akehol der: St andards devel oper
Use cases for the "Standards devel oper” include the follow ng:
1. Use Case: METRICS AVAILABILITY

End user neasurenents are useful to understand actual nobile
performance and so make decisions on inproved standards based on
nmeasured facts, as obtained in a standardi zed manner. For exanpl e,
| atency nmetrics avail able on specific radio access technol ogy can
support upgraded standards.

Measur enent application useful for standards devel oper can be quality
of experience of a specific network or conparing nmeasured results
with theoretical nodels.

2. Use Case: CHECK OF OPTI ONS

Per f ormance neasurenents all ow conpari son of expected results wth
current results, in order to validate technical choices. An exanple
coul d be the adoption of specific codec for voice or the adoption of
specific protocols for data services. Another exanple is the inpact
of security on performance, because authentication and ciphering

t echni ques could affect overall performance.

Measur enment applications include perfornmance assessnent, correl ated
to radio, location, and technol ogy details. O her measurenent
applications include the assessnment of technol ogy el enments proposed
during the standard devel opnent.

St akehol der: User device vendor

Use cases for the "User device vendor" include the follow ng:
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11.1. Use Case: UE CHARACTERI ZATI ON

User device manufacturers are generally interested in the range of
possi bl e network performance that their users nay experience,
particularly in correlation to factors such as device features. Such
information inforns the design decisions of the manufacturer, for
exanpl e provi di ng guidance as to which features will be nost rel evant
to user experience.

User device manufacturers can be interested in the adoption of UE

br oadband neasurenents to characterize the interoperability of the
devi ce against real networks. The adoption of KPIs divided per user
device is helpful for this type of characterization. |In fact,

di fferent network settings can be the reason for a variable
interoperability between the network and the UE

So, neasurenent applications useful for user device vendors can be
quality of experience of a specific network or quality of experience
on a set of networks available to the user.

12. Stakehol der: Application devel oper

Use cases for the "Application devel oper"” stakehol der include the
fol | ow ng:

12.1. Use Case: APPLI CATI ON CHARACTERI ZATI ON

Mobi | e application (app) developers are generally interested in the
range of possible network performance that their users may
experience. Such information inforns the design decisions of the
devel opers, for exanple providing guidance as to which app features
wi || enhance, or detract from user experience.

In case of nobile applications, it is inportant to characterize how
well the app is perform ng through the network. This
characterization can be also the trigger for app changes that

m nimze the drawbacks with the network interaction. It is possible
for nobile application devel opers also to include nonitoring
cal | backs that can be useful for passive neasurenents. O her use
cases for app devel oper are a sort of usage profiling, understanding
when and how nmuch an app is used by custoners. Timng the app’s
access to services fromthe network is inportant, for exanple, to
correl ate usage drop by the user to poor quality of service

experi ence.

Measur enment application useful for app devel oper can be quality of

experience of a specific network or quality of experience on a set of
networ ks avail able to the user.
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13.

13.

14.

14.

St akehol der: Application service provider

Use cases for "Mobile application service provider"” stakehol der
i ncl ude the foll ow ng:

1. Use Case: MOBILE SERVI CE CHARACTERI ZATI ON

Mobi | e application service providers are interested in nobile

br oadband neasurenment characterization, particularly correlating the
nmeasurenents to the specific invoked application. |In fact, the
servi ce accessed by nobile has to satisfy certain conditions not

rel evant to services accessed fromlandline networks. Assessnment is
possi bl e by nmeasuring the volunme of nobile application transactions
and al so by correlating such usage with the actual performance |evel.
A consequence of such anal ysis could be encouragenent of users to
adopt specific radio technologies with sone critical nobile apps.

In case of networks that do not support the bandw dth needed for a
specific application, it may be useful to trigger nodifications
either in the application itself or in the network. The trade-off
deci sion can be driven even by end user neasurenents.

Measur enment application useful for the app devel oper can be quality
of experience of a specific network or quality of experience on a set
of networks available to the user. Measurenents can be used to
encourage the network operator to adopt nore efficient radio

t echnol ogi es to support services that could be Iimted by network

ef ficiency so far.

St akehol der: Governnental policy nmaker
The Governnental policy maker stakehol der includes several use cases:
1. Use Case: POLICY CHECK

In order to check the behavi our of network players agai nst current
policies, the behaviour of networks nust be neasured from an end-user
perspective. So, as an exanple, if current policies require that
energency calls be supported by all network operators even when the
UE is SIMIless or belonging to a different operator, then
measurenents are required to check the conpliance against this

requi renment.

Measurenment application that can be useful for this use case are
overall data on quality of experience neasured by UEs across
different networks. It is inportant to characterize the nmeasurenents
w th di nensions that support the policy check under test. As in the
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14.

14.

previous exanple, it is necessary to associate the neasurenents to
t he hone network users, roaners, and SI M| ess UEs.

2. Use Case: COWVPETI TI ON CHECK

Government al policy makers coul d encourage conpetition between NGs.
In case of resources shared by different actors (e.g. shared sites,
shared network entities, radio spectrum etc.) it could be rel evant
to nmeasure current behaviour for different NOs. An exanple could be
t he support of |egacy services that the governnental policy maker
requi res be maintained (e.g. technically obsolete radio technol ogi es
to be maintained for a certain period of tine with specific |evel of
service).

In this use case the overall data on quality of experience could be
nmeasured by UEs across different networks.

3. Use Case: STRATEG C DI RECTI ON and EFFI Cl ENCY | MPROVEMENT

Governnental policy makers coul d encourage the adoption of
technologies with a strategic plan, for exanple to achieve a better
envi ronnental sustainability. Measurenents with this perspective can
be related for exanple to battery usage per services, spectrum needs,
or specific geographical areas. For exanple, it could be specified

t hat some specific geographical region will support at |east a
certain nunber of concurrent calls per location area. So, adm ssion
control and network allocated resources have to deal with these
requirenents.

Anot her exanple relates to technol ogi cal evolution, such as neasuring
t he amount of traffic for specific services encouraging the

depl oynment of new technol ogi es to support better usage of scarce
spectrum for exanple with a better spectral efficiency or operation
with reduced radio signal power. |In general, users nmay be hesitant
to convert to new UE technol ogy due to cost w thout unbi ased
reassurance of the technical benefits to the individual users of
maki ng the transition; unbiased neasurenents may thereby encourage

i ndi vi dual equi pnent upgrades that would contribute toward a nore

ef ficient network operation.

Measur enment application for these use cases include the overall data
on quality of experience neasured by UEs and al so service
measurenents geo-located or correlated to radio conditions, even
associated to other UE paraneters (e.g. type of device, radi o access
t echnol ogy, battery consunption,radio signal strength).
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