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MEASUREMENT
METHODOLGY FOR

BROADBAND
At present, aforesaid three regulations, covering QoS

standards for Basic, Cellular and Broadband service, are in
force i.e. namely (a) ‘Quality of Service of Broadband Service
Regulations 2006 (11 of 2006)’ (b) ‘The Standards of Quality
of Service of Basic Telephone Service (Wireline) and Cellular
Mobile Telephone Service Regulations, 2009 (7 of 2009)’
and (c) ‘The Standards of
Quality of Service for
Wireless Data Services
Regulations, 2012 (26 of
2012)’. The copy of these
Regulations, incorporating
amendments issued by the
Authority from time to time,
is available on TRAI
website.

These Regulations
provide for a review of the
QoS parameters and
benchmarks from time to
time to meet ongoing needs
for an agile regulatory
framework for quality of
telecom services and to
meet consumer
requirements for QoS. With
the widespread coverage of 4G network and latest rollout
of 5G services and increasing penetration of wireline
broadband services and to address QoS related issues faced
by consumers, the Authority has decided to review the
present QoS standards for Wireless and Wireline Services
(including Broadband) comprehensively in context of
emerging use cases and to address consumer concerns with
regard to QoS and QoE.

WIRELINE BROADBAND SERVICES
USA:

The Measuring Broadband America (MBA) program
is an ongoing nationwide performance study of broadband
service in the United States that was developed out of a
recommendation by the National Broadband Plan to improve
the availability of information for consumers about their

ba`a^DbaOMD ko ilaeba`a^DbaOMD ko ilaeba`a^DbaOMD ko ilaeba`a^DbaOMD ko ilaeba`a^DbaOMD ko ilae
maap pwitmaap pwitmaap pwitmaap pwitmaap pwit

vat-maana maoM baoisak¸ saolyaular AaOr ba`a^DbaOMD saovaa ko ilae @yaUAaoesa
maanakaoM kao kvar krnao vaalao ]prao@t tIna inayama laagaU hOM̧  Aqaa-t\ ³e´
ba`a^DbaOMD saovaa ivainayama 2006 ³2006 ka 11´ saovaa kI gauNava<aa ³baI´
gauNava<aa ko maanak baoisak TolaIfaona saovaa ³vaayarlaa[na´ AaOr saolyaular
maaobaa[la TolaIfaona saovaa ivainayama¸ 2009 ³2009 ka 7´ AaOr ³saI´

vaayarlaosa DoTa saovaa ivainayama
2012 ³2012 ka 26´ ko ilae
saovaa kI gauNava<aa ko maanak kI
saovaa.p̀aiQakrNa Wara samaya–samaya
jaarI ikyao gayao saMSaaoQanaaoM kao
Saaimala krto hue [na ivainayamaaoM
ko p`it T/a[- ko vaobasaa[T 1 pr
]plabQa hO.

yao ivainayamana dUrsaMcaar saovaaAaoM
kI gauNava<aa ko ilae ek caust
inayaamak Z,aMcao kI cala rhI
ja$rtaoM kao pUra krnao AaOr
@yaUAaoesa ko ilae ]pBaao@ta
AavaSyaktaAaoM kao pUra krnao
ko ilae samaya samaya pr @yaUAaoesa
maapdMDaoM AaOr baoMcamaak- kI samaIxaa

p`dana krto hOM.5jaI naoTvak- ko vyaapk kvaroja AaOr 5jaI saovaaAaoM ko
navaInatma raolaAa[T AaOr vaayarlaa[na ba`a^DbaOMD saovaaAaoM kI baZ,tI pOz AaOr
]pBaao@taAaoM ko saamanao Aanao vaalao @yaUAaoesa sao saMbaMiQat mau_aoM kao saMbaaoiQat
krnao ko ilae¸ p`aiQakrNa nao ]pBarto ]pyaaoga ko maamalaaoM ko saMdBa- AaOr
@yaUAaoesa AaOr @yaUAao[- ko saMbaMQa maoM ]pBaao@ta icaMtaAaoM kao dUr krnao ko
ilae vaayarlaosa AaOr vaayarlaa[na saovaaAaoM ³ba`a^DbaOMD saiht´ ko ilae vat-maana
@yaUAaoesa maanakaoM kI vyaapk samaIxaa krnao ka inaNa-ya ikyaa hO.

vaayarlaa[na ba ` a ^Dba O MD sa ovaaya o Mvaayarlaa[na ba ` a ^Dba O MD sa ovaaya o Mvaayarlaa[na ba ` a ^Dba O MD sa ovaaya o Mvaayarlaa[na ba ` a ^Dba O MD sa ovaaya o Mvaayarlaa[na ba ` a ^Dba O MD sa ovaaya o M
ya Uesaeya Uesaeya Uesaeya Uesaeya Uesae

maojairMga bàâDbaOMD Amaoirka ³emabaIe´ kaya-Ëma saMyau@t rajya Amaoirka
maoM ba`a^DbaOMD saovaa ka ek raYT/vyaapI p`dSa-na AQyayana hO ijasao ]pBaao@taAaoM
ko ilae ]nakI ba`a^DbaOMD saovaa ko baaro maoM jaanakarI kI ]plabQata maoM sauQaar
krnao ko ilae raYT/Iya ba`a^DbaOMD yaaojanaa kI isafairSa sao ivakisat ikyaa

B R O A D B A N D
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broadband service. The FCC partnered with SamKnows, an
international statistic and analytics firm, to develop the
software for MBA testing.

As part of the Measuring Broadband America (MBA)
program, the Measuring Fixed Broadband studies began in
2011 with the release of annual reports
based on data collected from fixed
consumer broadband Internet service
during a single month with few large-scale
traffic events, such as major holidays,
sports events, or other elections. The data
analyzed in the reports thus reflect stable
network conditions that provide the most
accurate view of a provider’s performance
under controlled conditions. The
measurements for DR (speed) are taken
during peak usage periods (7 p.m. to 11 p.m. local time), and
the ratio of median speed for each service tier to the
advertised speed of the service tier was reported for a better
understanding of the DR experienced by the users. For
latency, the MBA program measures the round-trip time
between the consumer’s home and the closest measurement
server. An active UDP-based packet loss measurement
method is used for packet loss and the packet is considered
lost if it is not returned within 3 seconds. The web browsing
test accesses nine popular websites that include text and
images.

The following QoS parameters are measured for the
Measuring Fixed Broadband program:

a) Download speed - Utilizing three concurrent TCP
connections.

b) Upload speed - Utilizing three concurrent TCP
connections.

c) Lightweight download speed - utilizing a burst of UDP
datagrams.

d) Lightweight upload speed - utilizing a burst of UDP
datagrams.

e) Web browsing - Total page fetch time
f) UDP latency - Average round trip time of a series of

randomly transmitted UDP packets distributed over a
long timeframe.

g) UDP packet loss - The number of UDP packets lost
(response packet is not received within three seconds
of sending) out of the total number of UDP packets
sent for the UDP latency and packet loss test.

h) Voice over IP - Upstream packet loss, downstream
packet loss, upstream jitter, downstream jitter, round
trip latency

gayaa qaa.efsaIsaI nao emabaIe prIxaNa ko ilae saa^FTvaoyar ivakisat krnao
ko ilae ek AMtrraYT/Iya saaMi#yakI AaOr ivaSlaoYaNa kMpnaI saOmanaaoja ko
saaqa saaJaodarI kI.

maojairMga ba`a^DbaOMD Amaoirka ³emabaIe´ kaya-Ëma ko ihssao ko $p
maooM̧  if@sD ba`a^DbaOMD AQyayana kao maapnao kI Sau$Aat
2011 maoM kuC baD,o pOmaanao pr T/Oifk GaTnaaAaoM ko saaqa
ek hI mahInao ko daOrana if@sD ]pBaao@ta ba`a^DbaOMD
[MTrnaoT saovaa sao ek~ ikyao gayao DoTa ko AaQaar pr
vaaiYa-k irpaoT- jaarI krnao ko saaqa hu[-̧  jaOsao p`mauK
CuiT\TyaaM̧  Kola Aayaaojana yaa Anya caunaava.[sa p`kar
irpaoT- maoM ivaSlaoYaNa ikyaa gayaa DoTa isqar naoTvak-
isqaityaaoM kao dSaa-ta hO jaao inayaMi~t pirisqaityaaoM maoM
p`data ko p`dSa-na ka sabasao saTIk dRSya p`dana krta

hO.DIAar ³gait´ ko ilae maap carma ]pyaaoga AvaiQa ³sqaanaIya samayaanausaar
Saama 7 bajao sao rat 11 bajaó  ko daOrana ilayaa jaata hO AaOr ]pyaaogakta-AaoM
Wara AnauBava ikyao gayao DIAar kI baohtr samaJa ko ilae saovaa str kI
iva&aipt gait ko ilae p`%yaok saovaa str ko ilae AaOsat gait ka Anaupat
irpaoT- ikyaa gayaa qaa.ivalaMbata ko ilae¸ emabaIe p`aoga`ama ]pBaao@ta ko Gar
AaOr inakTtma maap sava-r ko baIca ra]MD iT/p kao maapta hO.pOkoT haina
ko ilae ek saiËya yaUDIpI AaQaairt pOkoT haina maap pwit ka ]pyaaoga
ikyaa jaata hO AaOr yaid pOkoT 3 saokoMD ko BaItr vaapsa nahIM ikyaa jaata hO
tao ]sao Kaoyaa huAa maana ilayaa jaata hO.vaoba bàa]ijaMga TosT naaO laaokip̀ya
vaobasaa[TaoM tk phuMcata hO ijanamaoM To@sT AaOr ip@car Saaimala hO.

maojairMga if@sD ba`̂DbaOMD p`aoga`ama ko ilae inamnailaiKt @yaUAaoesa
pOramaITr maapo jaato hOM:
e´ Da]nalaaoD gait – tIna samavatI- TIsaIpI knao@Sana ka ]pyaaoga
baI´ AplaaoD gait – tIna samavatI- TIsaIpI knao@Sana ka ]pyaaoga
saI´ hlkI Da]nalaaoD gait – yaUDIpI DoTaga`ama ko ivasfaoT ka ]pyaaoga.
DI´ hlkI AplaaoD gait – yaUDIpI DoTaga`ama ko ivasfaoT ka ]pyaaoga.
[-´ vaoba ba`a]ijaMga – poja Kulanao maoM laganao vaalaa samaya
ef´ yaUDIpI ivalaMvata – ek laMbaI samaya saImaa maoM ivatirt yaa_icCk

$p sao p`saairt yaUDIpI pOkoTaoM kI ek EaRKMlaa ka AaOsat ra]MD
iT/p samaya.

jaI´ yaUDIpI pOkoT haina–yaUDIpI ivalaMvata AaOr pOkoT haina prIxaNa ko
ilae Baojao gayao yaUDIpI pOkoTaoM kI saM#yaa ³Baojanao ko tIna saokoMD ko
BaItr p`itiËyaa pOkoT p`aPt nahIM haota hÓ

eca´ vaa^yasa Aaovar Aa[-pI – ApsT/Ima pOkoT haina¸ Da]nasT/Ima pOkoT
haina¸ ApsT/Ima ijaTr¸ Da]nasT/Ima ijaTr¸ ra]MD iT/p ivalaMbata
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i) DNS resolution - The time taken for the ISP’s recursive
DNS resolver to return an ‘A record’ for a popular
website domain name.

j) DNS failures
k) ICMP latency - round trip time of five evenly spaced

ICMP packets
l) ICMP packet loss
m) UDP Latency underload - Average round trip time for

a series of evenly spaced UDP packets sent during
downstream/upstream sustained tests.

Measurement Procedure:
The measurement clients are white boxes (a

consumer-grade device installed in the user’s network
between the router and devices) and the program focuses
on performance during the peak usage period, which is
defined as weeknights between 7:00 pm to 11:00 pm local
time at the subscriber’s location. The measurement of the
following parameters is undertaken.

a) Download and Upload Speed (DR) test:
Download speed tests measure the download DR of
each Whitebox over 10 seconds, once per hour during
peak hours and once during each of the following
periods: midnight to 6 am, 6 am to noon, and noon to
6 pm. The results from these measurements are
averaged across the measurement month and median
values of these averaged DRs are calculated for the
entire set of whiteboxes. Testing for upload DR is done
similarly to download DR.
The payload that is hosted on a test web server is
downloaded by the whitebox for 10 seconds using
three concurrent TCP connections. Downloaded
content is discarded as soon as it is received and is
not written to the file system. Uploaded content is
generated and streamed on the fly from a random
source. The test is performed for both IPv4 and IPv6,
where available, but only IPv4 results are reported.

b) Web Browsing time:
The Web Browsing test, which is performed once
every hour, measures the total time it takes to request
and receive webpages, including the text and images,
from nine popular live websites instead test webpages.
The test records the averaged time taken to
sequentially download the HTML and the referenced
resources for the home page of each of the target
websites, the number of bytes transferred, and the
calculated rate per second.
The primary measure for this test is the total time taken

Aa[-´ DIenaesa irjaa^lyaUSana–Aa[-esapI ko punaravatI- DIenaesa irjaa^lvar
Wara ek laaokip`ya vaobasaa[T Daomaona naama ko ilae ‘e’ irka^D-
vaapsa krnao maoM laganao vaalaa samaya

jao´ DIenaesa ivaflatayaoM
kó Aa[-saIemapI ivalaMbata–paMca samaana dUrI vaalao Aa[-saIemapI pOkoTaoM

kI ra]MD iT/p ka samaya
ela´ Aa[-saIemapI pOkoT haina
ema´ yaUDIpI laoToMsaI AMDrlaaoD–ApisT/maÀDa]nasT/Ima inarMtr prIxaNaaoM

ko daOrana Baojao gayao samaana dUrI vaalao yaUDIpI pOkoTaoM kI ek
EaRMKlaa ko ilae AaOsat ra]MD iT/p samaya.

maap p`iËyaamaap p`iËyaamaap p`iËyaamaap p`iËyaamaap p`iËyaa
maapna @laa[MD safod baa^@sa hO ³ra]Tr AaOr ]pkrNaaoM ko baIca

]pyaaogakta- ko naoTvak- maoM sqaaipt ek ]pBaao@ta–gaòD ]pkrNa´ AaOr
kaya-Ëma ]pyaaoga carma AvaiQa ko daOrana p`dSa-na pr Qyaana koMid`t krta
hO̧  ijasao ga`ahk ko sqaana pr sqaanaIya samayaanausaar Saama 7 bajao sao 11 bajao
ko baIca saPtahaMt ko $p maoM pirBaaiYat ikyaa jaata hO.inamnailaiKt
maapdMDaoM ka maapna ikyaa jaata hO.
e´ Da]nalaa oD AaOr Aplaa oD spID ³DIAar´ prIxaNa:Da]nalaa oD AaOr Aplaa oD spID ³DIAar´ prIxaNa:Da]nalaa oD AaOr Aplaa oD spID ³DIAar´ prIxaNa:Da]nalaa oD AaOr Aplaa oD spID ³DIAar´ prIxaNa:Da]nalaa oD AaOr Aplaa oD spID ³DIAar´ prIxaNa:

Da]nalaaoD gait prIxaNa p`%yaok vha[Tbaa^@sa ko Da]nalaaoD DIAar
kao 10 saokoMD maoM maapto hOM̧  vyast GaMTaoM ko daOrana p`it GaMTo ekbaar
AaOr inamnailaiKt p`%yaok AvaiQa ko daOrana ek baar AaQaI rat sao
saubah 6 bajao tk¸ saubah 6bajao sao daophr tk¸ AaOr daophr sao
Saama 6 bajao tk.[na maapaoM ko pirNaama pUro maap maah maoM AaOsat
ikyao jaato hOM AaOr [na AaOsat DIAar ko AaOsat maUlyaaoM kI gaNanaa
vha[Tbaa^@sa ko pUro saoT ko ilae kI jaatI hO.AplaaoD DIAar ko
ilae prIxaNa DIAar Da]nalaaoD krnao ko samaana hI ikyaa jaata hO.
prIxaNa vaobasava-r pr haosT ikyaa gayaa polaaoD tIna samavatI- TIsaIpI
knao@Sana ka ]pyaaoga krko 10 saokoMD ko ilae vha[Tbaa^@sa Wara
Da]nalaaoD ikyaa jaata hO.Da]nalaaoD kI gayaI saamaga`I p`aPt haoto
hI hTa dI jaatI hO AaOr fa[la isasTma pr nahIM ilaKI jaatI
hO.AplaaoD kI gayaI saamaga`I yaa_icCk sa`aot sao turMt ]%pnna AaOr
sT/Ima kI jaatI hO.jahaM ]plabQa hO̧  prIxaNa  IPv4 AaOr  IPv6
daonaaoM ko ilae ikyaa jaato hOM.laoikna kovala  IPv4 pirNaama hI
irpaoT- ikyao jaato hOM.

baI´ va oba ba `a]ijaMga ka samayabaI´ va oba ba `a]ijaMga ka samayabaI´ va oba ba `a]ijaMga ka samayabaI´ va oba ba `a]ijaMga ka samayabaI´ va oba ba `a]ijaMga ka samaya
vaoba ba`a]ijaMga prIxaNa¸ jaao hr GaMTo maoM ek baar ikyaa jaata hO̧
vaobapojaaoM ka prIxaNa krnao ko bajaaya naaO laaokip`ya laa[va vaobasaa[TaoM
sao paz AaOr faoTao saiht vaobapojaaoM ka AnauraoQa krnao AaOr p`aPt
krnao maoM laganao vaalao kula samaya kao maapta hO.
prIxaNa p`%yaok laixat vaobasaa[T ko haomapoja ko ilae ecaTIemaela
AaOr saMdiBa-t saMsaaQanaaoM kao Ëimak $p sao Da]nalaaoD krnao maoM laganao
vaalao AaOsat samaya¸ sqaanaaMtirt baa[T\sa kI saM#yaa AaOr p`it saokoMD
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to download the HTML front page for each website
and all associated images, JavaScript, and stylesheet
resources. The test uses up to eight concurrent TCP
connections to fetch resources from targets. The test
pools the TCP connections and utilizes persistent
connections where the remote HTTP server supports
them.

c) UDP Latency and Packet Loss:
For UDP latency and packet loss tests, the round-trip
time of small UDP packets (8-byte sequence number
and an 8-byte timestamp) between the Whitebox and
a target test node is measured. The test records the
number of packets sent each hour, the average round
trip time, and the total number of packets lost. This
test starts when the Whitebox boots and runs
permanently as a background test. The test is
performed for both IPv4 and IPv6, where available,
but only IPv4 results are reported.

FRANCE:

(i) France Très Haut Débit (France very high speed)
program aimed to give all French people access to
good, fixed broadband
(minimum 8 Mbit/s) by the end
of 2020, and to very high fixed
speed (minimum 30 Mbit/s) by
end of 2022.

(ii) In the less densely populated
areas (45% of the area's
premises), the program supports local authorities in
charge of digital development in the design and
deployment of public initiative networks (RIP). The
France Very High-Speed Plan represents a state
commitment of 3.3 billion euros.

(iii) The 2020 code of conduct on Internet QoS for
stakeholders involved in QoS measurement, an update
of the 2018 version of the same document was
published by ARCEP to define a set of best practices
for QoS measurements along with the required
methodology. ARCEP measures the following QoS
parameters for Internet QoS measurements:

a. Download and Upload Speed (Data Rate)
b. Latency
c. Web Browsing
d. Video Streaming

gaNanaa kI gayaI dr kao irka^D- krta hO. [sa prIxaNa ko ilae
p`aqaimak maap p`%yaok vaobasaa[T ko ilae ecaTIemaela ÍMT poja AaOr
saBaI saMbaMiQat faoTaoM̧  jaavaaisËPT AaOr sTa[laSaIT saMsaaQanaaoM kao
Da]nalaaoD krnao maoM laganao vaalaa kula samaya hO.prIxaNa laxya sao
saMsaaQana laanao ko ilae Aaz samavatI- TIsaIpI knao@Sana ka ]pyaaoga
krta hO.prIxaNa TIsaIpI knao@Sana kao pUla krta hO AaOr lagaatar
knao@Sana ka ]pyaaoga krta hO jahaM dUrsqa ecaTITIpI sava-r ]naka
samaqa-na krta hO.

saI´ ya UDIpI ivala Mbata AaOr pOkoT haina:ya UDIpI ivala Mbata AaOr pOkoT haina:ya UDIpI ivala Mbata AaOr pOkoT haina:ya UDIpI ivala Mbata AaOr pOkoT haina:ya UDIpI ivala Mbata AaOr pOkoT haina:
yaUDIpI ivalaMbata AaOr pOkoT haina prIxaNaaoM ko ilae¸ vha[Tbaa^@sa
AaOr laxya prIxaNa naaoD ko baIca CaoTo yaUDIpI pOkoT ³8 baa[T¸
AnauËma saM#yaa AaOr 8 baa[T Ta[masTOMp´ ka ra]MD iT/p samaya maapa
jaata hO.prIxaNa p`%yaok GaMTo Baojao gayao pOkoTaoM kI saM#yaa¸ AaOsat
daOr kI yaa~a ka samaya AaOr Kayao gayao pOkoTaoM kI kula saM#yaa kao
irka^D- krta hO.yah prIxaNa tba Sau$ haota hO jaba vha[Tbaa^@sa
baUT haota hO AaOr pRYzBaUima prIxaNa ko $p maoM sqaayaI $p sao calata
hO.prIxaNa IPv4 AaOr IPv6 daonaaoM ko ilae ikyaa jaata hO¸
laoikna kovala IPv4 pirNaama hI irpaoT- ikyao jaato hOM.

Ía MsaÍa MsaÍa MsaÍa MsaÍa Msa
³1´ ÍaMsa T/osa ha]sa DoibaT ³ÍaMsa bahut toja gait´ kaya-Ëma ka ]_oSya

2020 ko AMt tk saBaI ÍaMsaIsaI laaogaaoM kao
AcCo inaiScat ba`a^DbaOMD ³nyaUnatma 8Mbit/
s´ AaOr 2022 ko AMt tk bahut ]cca
inaiScat gait ³nyaUnatma 30Mbit/s´ tk
phuMca p`dana krnaa hO.
³2´ kma GanaI AabaadI vaalao xao~aoM ³xao~ ko

pirsar ka 45‰´ maoM̧  kaya-Ëma saava-jainak phla naoTvak- ³AarAa[-
pI´ ko iDjaa[na AaOr tOnaatI maoM iDijaTla ivakasa ko p`BaarI
sqaanaIya AiQakairyaaoM ka samaqa-na krta hO.ÍaMsa vaorI ha[- spID
yaaojanaa 3º3 ibailayana yaUrao kI rajya p`itbawta ka p`itinaiQa%va
krtI hO.

³3´@yaUAaoesa maap maoM Saaimala ihtQaarkaoM ko ilae [MTrnaoT @yaUAaoesa
pr 2020 kI Aacaar saMihta¸ AavaSyak kaya-p`NaalaI ko saaqa
@yaUAaoesa maap ko ilae savaao-<ama p`qaaAaoM ko ek saoT kao pirBaaiYat
krnao ko ilae eAarsaI[-pI Wara ]saI dstavaojaaoM ko 2018 saMskrNa
ka ek ApDoT p`kaiSat ikyaa qaa.eAarsaI[-pI [MTrnaoT @yaUAaoesa
maap ko ilae inamnailaiKt @yaUAaoesa maapdMDaoM kao maapta hO:
eº Da]nalaaoD AaOr AplaaoD gait ³DoTa dr´
baIº ivalaMba
saIº vaoba ba`a]ijaMga
DIº vaIiDyaao sT/IimaMga
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CANADA:
(i) The Canadian Radio-television and

Telecommunications Commission (CRTC) has
commissioned SamKnows to conduct a study of the
performance of broadband services sold to Canadian
consumers in October 2019 in collaboration with
SamKnows. The following internet performance
metrics were investigated during the study:
a. Download and Upload speeds

(DR)
b. Latency
c. Packet Loss
d. Webpage Loading Time

(ii) The speed (DR) tests (both Download
and Upload) operate for either a fixed
duration or a fixed volume where a
portion of an infinitely sized binary
payload is either downloaded from an HTTP server or
uploaded to the test server. In the case of Latency
and Packet Loss tests, the tests are continuously
running in the background, randomly sending the echo
requests over a fixed interval. For this parameter, 2000
samples are taken per hour, distributed throughout
the hour, as long as the line is not busy.

(iii) Overall, Canadian ISPs have mostly met or exceeded
the maximum advertised download and upload speeds
across tiers and regions. This QoS is consistent across
Canada. Average download performance is over 100%
of the maximum advertised speed across all regions
and technologies. Also, neither download nor upload
performance was found to be affected by peak-hour
network congestion to a degree that would be
noticeable to users.

ITALY:
Autorità per le Garanzie nelle Comunicazion

(Authority for Communications Guarantees, AGCOM), the
Italian Telecom Regulator has started the project, QoS
Internet broadband fixed access to address the issue of
misleading Internet offers where ISPs provided only the
theoretical maximum speed without providing any minimum
guaranteed speed. AGCOM selected the following QoS
parameters to measure Internet access performances:

a. Data transmission (DL/UL) throughput.
b. Data transmission (DL/UL) unsuccessful rate.
c. Web page download time (HTTP/HTTPS).

kna aDakna aDakna aDakna aDakna aDa
³1´ knaOiDyana–roiDyaao–TolaIivajana AaOr dUrsaMcaar Aayaaoga ³saIAarTIsaI´

nao saOmanaaoja ko sahyaaoga sao A@TUbar 2019 maoM knaaDa[- ]pBaao@taAaoM
kao baocaI gayaI ba`a^DbaOMD saovaaAaoM ko p`dSa-na ka AQyayana krnao ko
ilae saOma naaoja kao inayau@t ikyaa hO.AQyayana ko daOrana inamnailaiKt
[MTrnaoT p`dSa-na maoiT/@sa kI jaaMca kI gayaI:

eº Da]nalaaoD AaOr AplaaoD kI gait ³DIAar´
baIº ivalaMba
saIº pOkoT laa^sa
DIº vaobapoja laaoD haonao ka samaya
³2´ gait ³DIAar´ prIxaNa ³Da]nalaaoD AaOr
AplaaoD daonaaoḾ  yaa tao ek inaiScat AvaiQa yaa ek
inaiScat maa~a ko ilae saMcaailat haoto hOM̧  jahaM AnaMt
Aakar ko baa[narI polaaoD ka ek ihssaa yaa tao

ecaTITIpI sava-r sao Da]nalaaoD ikyaa jaata hO yaa prIxaNa sava-r pr
AplaaoD ikyaa jaata hO.ivalaMbata AaOr pOkoT laa^sa prIxaNa ko
maamalaaoM maoM̧  prIxaNa lagaatar pRYzBaUima maoM cala rho hOM̧  ek inaiScat
AMtrala pr yaa_icCk $p sao [kao AnauraoQa Baojao jaa rho hOM.[sa
pOramaITr ko ilae p`it GaMTo 2000 namaUnao ilae jaato hOM̧  pUro GaMTo maoM
ivatirt ikyao jaato hOM̧  jaba tk laa[na vyast na hao.

³3´ kula imalaakr knaaDa[- Aa[-esapI AiQakaMSa straoM AaOr xao~aoM maoM
iva&ipt AiQaktma Da]nalaaoD AaOr AplaaoD gait kao pUra kr
cauko hOM yaa ]sasao AiQak kr cauko hOM.yah @yaUAaoesa pUro knaaDa maoM
ek samaana hO.saBaI xao~aoM AaOr p`aOVaoigaikyaaoM maoM AaOsat Da]nalaaoD
p`dSa-na AiQaktma iva&aipt gait ka 100‰ sao AiQak hO.
[sako Alaavaa na tao Da]nalaaoD AaOr na hI AplaaoD p`dSa-na pIk–
Aa^var naoTvak- kMjaoSana sao ]sa hd tk p`Baaivat payaa gayaa jaao
]pyaaogakta-AaoM kao Qyaana donao yaaogya hO.

[Tla I[Tl a I[Tl a I[Tl a I[Tl a I
[Tailayana TolaIka^ma rogaulaoTr Aa^TaoirTa p`it lao gaarMja,I naolao

kmyauinakoijayana ³saMcaar gaarMTI p`aiQakrNa¸ ejaIsaIAaoema´ nao Ba`amak [MTrnaoT
Aa^fr ko mau_o kao saMbaaoiQat krnao ko ilae @yaUAaoesa [MTrnaoT ba`a^DbaOMD
if@sD e@saosa piryaaojanaa Sau$ kI hO̧   jahaM Aa[-esapI nao kao[- nyaUnatma
gaarMTIkRt gait p`dana ikyao ibanaa kovala saOwaMitk AiQaktma gait p`dana
kI.ejaIsaIAaoema nao [MTrnaoT e@saosa p`dSa-na kao maapnao ko ilae inamnailaiKt
@yaUAaoesa maapdMDaoM cayana ikyaa:
eº DoTa T/aMsaimaSana ³DIelaÀyaUela´ qaùpuT.
baIº DoTa T/aMsaimaSana ³DIelaÀyaUela´ Asafla dr.
saIº vaoba poja Da]nalaaoD samaya (HTTP/HTTPS´
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d. Packet delay.
e. Packet loss.
f. Jitter.

Measurement Procedure:

a) MisuraInternet is the project by AGCOM for
monitoring the quality of Fixed Access Internet.
MisuraInternet provides the free software Ne.Me.Sys.,
which enables the user to independently evaluate the
quality of their Fixed Access Internet.

b) The project also compares the quality of the services
offered by each operator through the data collected
from MisuraInternet.
MisuraInternet measures the
quality of the line, making at
least one measurement per
hour throughout the day

c) The Measurements are taken
from the user ’s location
through a NAP (Neutral
Access Point). AGCOM selected ‘La Fondazione Ugo
Bordoni’ (FUB) to set up three NAPs as endpoints for
the measurement.

d) The NAPs are connected to the users through the
networks of the operators to which the users are
subscribed. Hence, all the traffic exchanged between
the NAP and the operator's probe transits exclusively
on the network of the operator under test.

UNITED KINGDOM:
The Office of Communications (Ofcom) published

the Wholesale Fixed Telecom Market Review 2021-26 which
describes how the regulator will regulate telecom fixed
access services from 2021 to 2026. The consultation paper
is available for public access:

The QoS testing for Home Broadband is given below:
a. Download Data Rate:Speed tests with multiple

concurrent TCP connections, to assess the capacity
of the user’s broadband connection that run for 10
seconds. Files of different sizes are downloaded
depending on the maximum Data Rate (DR) of the
connection. Three files are usually downloaded
parallelly to test the download DR.

b. Upload DR: Upload tests are performed similarly to
that of Download DR tests

c. Web Page Loading Time: The test downloaded the

DIº pOkoT maoM dorI
[-º pOkoT laa^sa
efº ijaT\Tr

maap p`iËyaamaap p`iËyaamaap p`iËyaamaap p`iËyaamaap p`iËyaa
e´ imasaura[MTrnaoT if@sD e@saosa [MTrnaoT kI gauNava<aa kI inagaranaI ko

ilae ejaIka^ma Wara piryaaojanaa hO.imasaura[MTrnaoT mauFt saa^FTvaoyar
Ne.Me.Sys. p`dana krta hO̧  jaao ]pyaaogakta- kao Apnao if@sD
e@saosa [MTrnaoT kI gauNava<aa ka svatM~ $p sao maUlyaaMkna krnao maoM
saxama banaata hO.

baI´ piryaaojanaa imasaura[MTrnaoT sao ek~ ikyao gayao DoTa ko maaQyama sao
p`%yaok Aa^proTr Wara dI jaanao vaalaI saovaaAaoM
kI ga u N av a<a a kI t ul a n a a Ba I krtI
hO.imasaura[MTrnaoT laa[na kI gauNava<aa kao maapta
hO ijasasao pUro idna maoM p`it GaMTo kma sao kma
ek maap haota hO.
saI´ maap ]pyaaogakta- ko sqaana sao enaepI
³nyaUT/la e@saosa Pvaa[MT´ ko maaQyama sao ilayaa
jaata hO.ejaIka^ma nao maap ko ilae samaapna

ibaMdu ko $p maoM tIna enaepI sqaaipt krnao ko ilae ‘laa faoMDaija,yaaona
]gaao baaoDao-naI ³efyaUbaI´ ka cayana ikyaa hO.

DI´ enaepI ]na Aa^proTraoM ko naoTvak- ko maaQyama sao ]pyaaogakta-AaoM sao
jauD,o haoto hOM ijanasao ]pyaaogakta-AaoM nao sadsyata laI hO.[sailae¸
enaepI AaOr Aa^proTr ko jaaMca ko baIca Aadana–p`dana ikyaa gayaa
saara T/Oifk ivaSaoYa $p sao prIxaNa ko tht Aa^proTr ko naoTvak-
pr sqaanaaMtirt haota hO.

ya Unaa[ToD ikMgaDma:ya Unaa[ToD ikMgaDma:ya Unaa[ToD ikMgaDma:ya Unaa[ToD ikMgaDma:ya Unaa[ToD ikMgaDma:
Aa^ifsa Aa^f kmyauinakoSansa ³Aa^fka^ma´ nao haolasaola if@sD

TolaIka^ma maako-T irvyaU 2021–26 p`kaiSat ikyaa hO ijasamaoM batayaa gayaa hO
ik inayaamak 2021 sao 2026 tk TolaIka^ma if@sD e@saosa saovaaAaoM kao
kOsao ivainayaimat krogaa.pramaSa-p~ janata kI phuMca ko ilae ]plabQa hO:

haoma ba`a^DbaOMD ko ilae @yaUAaoesa prIxaNa naIcao idyaa gayaa hO
eº Da]nalaaoD DoTa dr:Da]nalaaoD DoTa dr:Da]nalaaoD DoTa dr:Da]nalaaoD DoTa dr:Da]nalaaoD DoTa dr: 10 saokoMD tk calanao vaalao ]pyaaogakta-

ko ba`a^DbaOMD knao@Sana kI xamata ka Aaklana krnao ko ilae k[-
samavatI- TIsaIpI knao@Sana ko saaqa gait prIxaNa.knao@Sana kI
AiQaktma DoTa dr ³DIAar´ ko AaQaar pr ivaiBanna AakaraoM
kI fa[laoM Da]nalaaoD kI jaatI hO.Da]nalaaoD DIAar ka prIxaNa
krnao ko ilae AamataOr pr tIna fa[laoM samaanaaMtr $p sao Da]nalaaoD
kI jaatI hOM.

baIº AplaaoD DIAar:AplaaoD DIAar:AplaaoD DIAar:AplaaoD DIAar:AplaaoD DIAar: AplaaoD prIxaNa Da]nalaaoD DIAar prIxaNaaoM
ko samaana hI ikyao jaato hOM.
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HTML and media assets of a simple web page hosted
on a SamKnows managed server. The time in
milliseconds to receive the complete response from
the web server is recorded, as well as any failed
attempts

d. Latency: A bespoke application is used for the test
intended to run continuously to get a statistically
robust set of data using UDP.

e. Packet Loss: Same as Latency.

f. Jitter: Same as Latency and Packet Loss

g. Recursive DNS Resolver Responsiveness and
Failures:

h. Netflix video streaming performance

Ofcom also tested the performance of Wi-Fi Routers.
It is often observed that the wireless links between the
router and the connected devices can become a bottleneck
to the performance and consequently, despite the QoS
delivered by Service Providers being sufficiently high, the
QoS experienced by the users suffers. The key metrics which
were tested for performance review of Wi-Fi routers are as
given below:

a. RF Performance
b. Bandwidth
c. Stability
d. Interference
e. Capacity
f. Coverage

Measurement Procedure:
a. Ofcom periodically publishes reports for fixed-line

residential broadband speeds. Ofcom collaborates
with the broadband performance company SamKnows
Limited and the testing methodology for the testing
and measurements is developed by SamKnows.

b. The testing involved a hardware monitoring unit from
SamKnows provided to the users participating in the
testing. The unit is connected to the router using an
Ethernet cable thereby allowing the unit to determine
when the network is free to run the test.

c. SamKnows developed a customized OpenWRT
firmware image which is installed on the units. At the
point of delivery to the users, this is all that is present
on the device; the physical unit contains no additional
software, apart from a single script that checks for the
availability of the software component at boot-up.

saIº vaoba poja laaoD haonao ka samaya:vaoba poja laaoD haonao ka samaya:vaoba poja laaoD haonao ka samaya:vaoba poja laaoD haonao ka samaya:vaoba poja laaoD haonao ka samaya: prIxaNa nao saOmanaa^ja p`baMiQat
sava-r pr haosT ikyao gayao ek saaQaarNa vaoba poja ko ecaTIemaela
AaOr maIiDyaa saMpi<ayaaoM kao Da]nalaaoD ikyaa.vaoba sava-r sao pUNa-
p`itiËyaa p`aPt krnao ko ilae imalaIsaokoMD maoM samaya ko saaqa hI
iksaI BaI Asafla p`yaasa kao irka^D- ikyaa jaata hO.

DIº ivalaMbata:ivalaMbata:ivalaMbata:ivalaMbata:ivalaMbata: yaUDIpI ka ]pyaaoga krko DoTa ka saaMi#yakIya $p
sao majabaUt saoT p`aPt krnao ko ilae lagaatar calanao vaalao prIxaNa
ko ilae ek ivaSaoYa eiPlakoSana ka ]pyaaoga ikyaa jaata hO.

[º pOkoT laa^sa:pOkoT laa^sa:pOkoT laa^sa:pOkoT laa^sa:pOkoT laa^sa: ivalaMbata ko samaana.
efº ijaTr:ijaTr:ijaTr:ijaTr:ijaTr: ivalaMbata AaOr pOkoT laa^sa ko samaana.
jaIº punaravatI- DIenaesa irjaa^lvar p`itiËyaa AaOr ivaflatayao MpunaravatI- DIenaesa irjaa^lvar p`itiËyaa AaOr ivaflatayao MpunaravatI- DIenaesa irjaa^lvar p`itiËyaa AaOr ivaflatayao MpunaravatI- DIenaesa irjaa^lvar p`itiËyaa AaOr ivaflatayao MpunaravatI- DIenaesa irjaa^lvar p`itiËyaa AaOr ivaflatayao M
ecaº na oTiFlask vaIiDyaa o sT/Iima Mga p`dSa -nana oTiFlask vaIiDyaa o sT/Iima Mga p`dSa -nana oTiFlask vaIiDyaa o sT/Iima Mga p`dSa -nana oTiFlask vaIiDyaa o sT/Iima Mga p`dSa -nana oTiFlask vaIiDyaa o sT/Iima Mga p`dSa -na

Aa^fka^ma nao vaa[-–fa[- ra]Tsa- ko p`dSa-na ka BaI prIxaNa ikyaa
hO.yah A@sar doKa gayaa hO ik ra]Tr AaOr knao@ToD ]pkrNa ko baIca
vaayarlaosa ilaMk p`dSa-na maoM baaQaa bana sakto hOM AaOr pirNaamasva$p saovaa
p`dataAaoM Wara ivapirt @yaUAaoesa pyaa-Pt $p sao ]cca haonao ko baavajaUd
]pyaaogakta-AaoM Wara AnauBava ikyaa jaanao vaalaa @yaUAaoesa p`Baaivat haota
hO.vaa[-–fa[- ra]Tsa- kI p`dSa-na samaIxaa ko ilae ijana p`mauK maOiT/@sa ka
prIxaNa ikyaa gayaa hO̧  vao naIcao idyao gayao hOM:
eº Aaref p`dSa-na
baIº baOMDivaD\qa
saIº isqarta
DIº [MTfoyaroMsa
[º xamata
efºkvaroja

maap p`iËyaa:maap p`iËyaa:maap p`iËyaa:maap p`iËyaa:maap p`iËyaa:
eº Aa^fka^ma samaya–samaya pr if@sD laa[na AavaasaIya ba`a^DbaOMD spID

ko ilae irpaoT- p`kaiSat krta hO.Aa^fka^ma ba`a^DbaOMD p`dSa-na
kMpnaI saOmanaaja, ilaimaToD ko saaqa sahyaaoga krta hO AaOr prIxaNa va
maap ko ilae prIxaNa pwit saOmanaâja Wara ivakisat kI jaatI hO.

baIº prIxaNa maoM Baaga laonao vaalao ]pyaaogakta-AaoM kao p`dana kI gayaI
saOmanaaoja kI ek haD-vaoyar inagaranaI [ka[- Saaimala qaI.yaUinaT kao
[-qarnaoT kobala ka ]pyaaoga krko ra]Tr sao jaaoD,a jaata hO ijasasao
yaUinaT kao yah inaQaa-irt krnao kI Anaumait imalatI hO ik naoTvak-̧
prIxaNa calaanao ko ilae kba svatM~ hO.

saIº saOmakaonaaoja nao ek AnaukUilat AaopnaDblaUAarTI Íma-vaoyar Civa
ivakisat kI hO jaao [ka[yaaoM pr sqaaipt hO.]pyaaogakta-AaoM kao
iDlaIvarI ko samaya¸ yah vah saba kuC hO jaao ]pkrNa pr maaOjaUd
hO̧  BaaOitk [ka[- maoM ek isËPT ko Alaavaa kao[- Aitir@t
saâFTvaoyar nahIM hO̧  jaao baUT–Ap pr saâFTvaoyar GaTk kI ]plabQata
kI jaaMca krta hO.
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d. Download and Upload Speeds (DR):
The speed tests for measuring download and upload
DR run for a total duration of 10 seconds for broadband
connections without a data cap. The testing is limited
by the amount of data for broadband connections
with a data cap to limit data use.
For download tests, on connections slower than
30Mbit/s, units download 3 x 2MB files using separate
TCP sessions (in parallel). Connections faster than 30
Mbit/s will transfer an increased amount during the
downstream throughput test. This amount is up to
12MB (3 x 4MB files) or 10 seconds (whichever is
reached first). Connections of 50
Mbit/s or faster are all without data
caps and therefore employ the full
10-second speed test.
The tests that are conducted
exclude the period of the speed
ramp-up. Multi-thread tests are run
nine times per day, once every six hours in off-peak
periods and once every hour at peak times.

e. Upload tests are performed for a fixed duration of 10
seconds for connections without data caps or those
with an upload speed of 20 Mbit/s or faster. On
connections slower than 30Mbit/s, upload tests were
performed using 3 x 1MB files with a similar initial
lead-in period to that used for download tests.
Connections with upload speeds faster than 10 Mbit/
s will transfer an increased amount during the
upstream throughput test. This amount is up to 6MB.

f. Webpage Loading Time:
For webpage loading times, the test downloads the
HTML and media assets of a simple web page hosted
on a SamKnows managed server. This makes use of
up to eight concurrent TCP connections to fetch the
assets. The time in milliseconds to receive the complete
response from the web server is recorded, as well as
any failed attempts. A failed attempt is deemed to be
one where the web server cannot be reached, or where
an HTTP status code of something other than 213 is
encountered. Tests were run every hour.

g. Latency, Packet Loss, and Jitter:
For latency, packet loss, and jitter, a bespoke
application was used. The application was designed
to run continuously to get a statistically robust set of
data. The test used UDP rather than ICMP and sent
approximately 2000 packets every hour. 

DIº Da]nalaa oD AaOr AplaoD kI gait ³DIAar´:Da]nalaa oD AaOr AplaoD kI gait ³DIAar´:Da]nalaa oD AaOr AplaoD kI gait ³DIAar´:Da]nalaa oD AaOr AplaoD kI gait ³DIAar´:Da]nalaa oD AaOr AplaoD kI gait ³DIAar´:
Da]nalaaoD AaOr AplaaoD DIAar kao maapnao ko ilae gait prIxaNa
ibanaa DoTa kOp ko ba`a^DbaOMD knao@Sana ko ilae kula 10 saokoMD tk
calata hO.prIxaNa DoTa ]pyaaoga kao saIimat krnao ko ilae DoTa kOp
ko saaqa bàâDbaOMD knao@Sana ko ilae DoTa kI maa~a tk saIimat hO.
Da]nalaaoD prIxaNaaoM ko ilae 30Mbit/s sao QaImao knao@Sana pr¸
[ka[yaaM Alaga–Alaga TIsaIpI sa~aoM ³samaanaaMtr maoḾ  ka ]pyaaoga
krko 3 x 2MB fa[laoM Da]nalaaoD krtI hO.30Mbit/s sao
AiQak toja knao@Sana Da]nasT/Ima qaÙpuT prIxaNa ko daOrana baZ,I
hu[- maa~a sqaanaaMtirt kroMgao.yah maa~a 12emabaI ³3 x 4MB
fa[laoM´ yaa 10 saokoMD ³jaao BaI phlao phuMcao´ tk hOM.50

Mbit/s yaa [sasao toja knao@Sana saBaI DoTa kOp
ko ibanaa hO AaOr [sailae pUNa- 10 saokoMD gait
prIxaNa ka ]pyaaoga krto hOM. jaao prIxaNa ikyao
jaato hOM ]namaoM spID rOMp–Ap kI AvaiQa Saaimala
nahIM haotI hO.malTI qaòD prIxaNa p`it idna naaO baar
calaayao jaato hOM̧  Aa^f pIk AvaiQa maoM hr Ch GaMTo

maoM ek baar AaOr pIk samaya maoM hr GaMTo maoM ek baar.
[º ibanaa DoTa kOp vaalao knao@Sana yaa 20 Mbit/s yaa [sasao toja gait

vaalao knao@Sana ko ilae AplaaoD prIxaNa 10 saokoMD kI inaiScat
AvaiQa ko ilae ikyao jaato hOM.30 Mbit/s sao QaImao knao@Sana pr¸
Da]nalaaoD prIxaNa ko ilae ]pyaaoga kI jaanao vaalaI p̀arMiBak laID–
[na AvaiQa ko samaana 3 x 1MB fa[laaoM ka ]pyaaoga krko AplaaoD
prIxaNa ikyao gayao qao.10 Mbit/s sao AiQak toja AplaaoD gait
vaalao knao@Sana ApsT/Ima qàUpuT prIxaNa ko daOrana baZ,I hu[- maa~a
sqaanaaMtirt kroMgao.yah maa~a 6 emabaI tk hO.

efº vaobapoja laaoD haonao ka samaya:vaobapoja laaoD haonao ka samaya:vaobapoja laaoD haonao ka samaya:vaobapoja laaoD haonao ka samaya:vaobapoja laaoD haonao ka samaya: vaobapoja laOMiDga samaya ko ilae¸
prIxaNa saOmanaa^ja p`baMiQat sava-r pr haosT ikyao gayao ek saaQaarNa
vaobapoja ko ecaTIemaela AaOr maIiDyaa saMpi<ayaaoM kao Da]nalaaoD
krta hO.yah saMpi<a laanao ko ilae AiQaktma Aaz samavatI-
TIsaIpI knao@Sana ka ]pyaaoga krta hO.vaoba sava-r sao pUNa- p`itiËyaa
p`aPt krnao ko ilae imalaIsaokoMD maoM samaya ko saaqa iksaI BaI
Asafla p`yaasa kao irka^D- ikyaa jaata hO.ek Asafla p`yaasa
vah maanaa jaata hO jahaM vaoba sava-r tk nahIM phuMcaa jaa sakta hO
yaa jahaM 213 ko Alaavaa iksaI Anya caIja ka ecaTITIpI sToTsa
kaoD saamanao Aata hO.hr GaMTo prIxaNa calaayao gayao.

jaIº ivalaMbata¸ pOkoT laa^sa AaOr ijaTr:ivalaMbata¸ pOkoT laa^sa AaOr ijaTr:ivalaMbata¸ pOkoT laa^sa AaOr ijaTr:ivalaMbata¸ pOkoT laa^sa AaOr ijaTr:ivalaMbata¸ pOkoT laa^sa AaOr ijaTr: ivalaMbata¸ pOkoT laa^sa
AaOr ijaTr ko ilae ek ivaSaoYa Aavaodna ka ]pyaaoga ikyaa gayaa
qaa.Aavaodna kao DoTa ka saaMi#yakIya $p sao majabaUt saoT p`aPt
krnao ko ilae lagaatar calaanao ko ilae iDjaa[na ikyaa gayaa
qaa.prIxaNa maoM Aa[-saIemapI ko bajaaya yaUDIpI ka ]pyaaoga ikyaa
gayaa hO AaOr hr GaMTo lagaBaga 2000 pOkoT Baojao gayao. 


