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FULL DUPLEX CABLE
MODEMS - FINALLY

20 Years After The 1st DOCSIS,
Cable Modems Are Capable Of The Same

Speeds For Upload & Downloads

International R&D organisation - CableLabs has
announced its specifications for Full Duplex Data Over
Cable Service Interface Specification (DOCSIS), which
will provide speeds of upto 10Gbps down and 10Gbps
up.

BASICS: CABLE MODEM SYSTEM
A cable modem system consists of 2 main

components:
 A cable modem at the customer premises, and
 A cable modem termination system at the CATV

headend.

HFC
Cable TV distribution networks typically use

optical fibre to carry digital signals from the Headend

pUNa- DUPlao@sa kobala maa^DmapUNa- DUPlao@sa kobala maa^DmapUNa- DUPlao@sa kobala maa^DmapUNa- DUPlao@sa kobala maa^DmapUNa- DUPlao@sa kobala maa^Dma
–AaiKrkar–AaiKrkar–AaiKrkar–AaiKrkar–AaiKrkar

phlao DIAaosaIesaAa[-esa ko 20 saala ko baad kobala maa^Dma
AplaaoD va Da]nalaaoD ko ilae samaana gait sao saxama hO.

AMtrraYT/Iya AareMDDI saMgazna–kobalalaOba nao pUNa- DUPlao@sa DoTa
Aaovar kobala saiva-sa [MTrfosa spoisaifkoSana ³DOCSIS´ ko ilae ApnaI
ivaiSaYTtaAaoM kI GaaoYaNaa kI hO̧  jaao ik 10 Gbps Da]na AaOr 10
Gbps Ap tk kI gait p`dana krogaa.

maUla baato M :kobala maa ^Dma p`NaalaIma Ula baato M :kobala maa ^Dma p`NaalaIma Ula baato M :kobala maa ^Dma p`NaalaIma Ula baato M :kobala maa ^Dma p`NaalaIma Ula baato M :kobala maa ^Dma p`NaalaI

ek kobala maa^Dma p`NaalaI maoM 2 mau#ya GaTk Saaimala hOM:
 ]pBaao@ta GaraoM pr kobala maa^Dma¸ AaOr
 saIeTIvaI hoDeMD pr kobala maa^Dla Tima-naoSana isasTma.

ecaefsaIecaefsaIecaefsaIecaefsaIecaefsaI
kobala TIvaI ivatrNa naoTvak- AamataOr pr hoDeMD sao naaoD tk

iDijaTla isaganala kao kOrI krnao ko ilae Aa^piTkla fayabar ka [stomaala

Fig. 1: CATV + Cable Modem
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to nodes which convert optical signals to RF signals.
The RF signals are distributed to the customer premises.
This mix of both optical and RF, is referred to as a Hybrid
Fibre-Coax (HFC) system.

CMTS
A Cable Modem Termination System (CMTS) is

the Headend for all Cable Modems operating in the
network. The CMTS is usually located in the Cable TV
headend premises.

CABLE MODEM
Data sent by the CMTS is received at the premise

by a Cable Modem. The Cable Modem also sends data
back to the CTMS.

DOCSIS
The earliest Cable Modems were engineered

independently by companies. As a result, the the
systems were incompatible.

Cable Labs established the DOCSIS - Data Over
Cable Service Interface Specification, so that all
equipment in the system are inter-compatible.

DOCSIS 1 was established in 1997. The latest
DOCSIS 3.1 FDX (Full Duplex) was released in 2017
and commercial products are expected in 2018-19.

2 WAY NETWORK ESSENTIAL
To deploy a Cable Modem system on a cable TV

network, it is essential to enable the Cable TV network
have a return path - i.e. to be able to carry signals in
both directions - to and from the Cable Modem to the
CMTS.

DOWNSTREAM
The data path from the CMTS to the customer's

Cable modem is called Downstream.

UPSTREAM
The data path from the customer's Cable modem

back to the CMTS is called Upstream.

ASYMMETRICAL
Internet data traffic is often unsymmetrical, i.e.

more data is required Downstream, for downloading,
receiving web pages, receiving e-Mails etc.

Upstream data is required for Uploading files,
sending out E-mails and sending requests for specific
web pages.

As a result, until now, cable modem systems
were engineered to provide much faster downstream
than upstream.

krta hO̧  jaao ik Aa^piTkla isaganala kao Aaref isaganala maoM badlata
hO.Aaref isaganalaaoM kao ]pBaao@ta GaraoM mao M ivatirt ikyaa jaata
hO.Aa^piTkla va Aaref daonaaoM ko ima@sa kao ha[-iba`D fa[bar–kao@sa
³ecaefsaI´ isasTma kha jaata hO.
saIemaTIesasaIemaTIesasaIemaTIesasaIemaTIesasaIemaTIesa

kobala maa^Dma Tima-naoSana isasTma ³saIemaTIesa´¸ naoTvak- maoM saMcaailat
saBaI kobala maa^Dma ko ilae hoDeMD hO.saIemaTIesa AamataOr pr kobala
TIvaI hoDeMD pirsar maoM isqat haota hO.
kobala maa ^Dmakobala maa ^Dmakobala maa ^Dmakobala maa ^Dmakobala maa ^Dma

saIemaTIesa Wara Baojao gayao DoTa kao kobala maa^Dma Wara pirsar maoM
irsaIva ikyaa jaata hO.kobala maa^Dma vaapsa saITIemaesa kao DoTa BaI Baojata
hO.
DIAa osaIesaAa[ -esaDIAa osaIesaAa[ -esaDIAa osaIesaAa[ -esaDIAa osaIesaAa[ -esaDIAa osaIesaAa[ -esa

p`arMiBak kobala maa^Dma kao kMpinayaaoM Wara svatM~ $p sao [MjaIinayar
ikyaa gayaa qaa.pirNaamasva$p isasTma AsaMgat qao.

kobala laObsa nao DIAaosaIesaAa[-esa–DoTa Aaovar kobala saiva-sa [MTrfosa
spoisaifkoSana kI sqaapnaa kI¸ ijasasao ik isasTma maoM lagao saBaI ]pkrNa
AMtr–saMgat hao.

DIAaosaIesaAa[-esa 1 kI sqaapnaa 1997 maoM kI gayaI qaI.navaInatma
DIAaosaIesaAa[-esa 3º1 efDIe@sa ³fula DUPlao@sa´ kao 2017 maoM jaarI
ikyaa gayaa AaOr 2018–19 maoM vaaiNaijyak ]%padaoM kI ]mmaId hO.
2 va o na oTvak- AavaSyak2 vao na oTvak- AavaSyak2 vao na oTvak- AavaSyak2 vao na oTvak- AavaSyak2 vao na oTvak- AavaSyak

kobala TIvaI naoTvak- pr kobala maa^Dma isasTma kao lagaanao ko ilae
kobala TIvaI naoTvak- ko ilae irTna- pa^qa haonaa ja$rI hO–yaaina daonaaoM
idSaaAaoM maoM isaganala lao jaanao maoM saxama hao–kobala maa^Dma sao laokr saIemaTIesa
tk AaOr saIemaTIesa sao kobala maa^Dma tk.
Da]nasT / I m aDa]nasT / I m aDa]nasT / I m aDa]nasT / I m aDa]nasT / I m a

saIemaTIesa sao ]pBaao@ta ko kobala maa^Dma tk ko DoTa pa^qa kao
Da]nasT/Ima khto hOM.
ApsT / I m aApsT / I m aApsT / I m aApsT / I m aApsT / I m a

]pBaao@ta ko kobala maa^Dma sao vaapsa saIemaTIesa tk ko DoTa
pa^qa kao ApsT/Ima khto hOM.
ivaYa m aiv aY a m aiv aY a m aiv aY a m aiv aY a m a

[MTrnaoT T/Oifk p`aya: ivaYama haotI hO̧  yaaina Da]nasT/Ima ko ilae
Da]nalaaoiDMga¸ irsaIivaMga vaobapoja¸ [-–maola Aaid irsaIva krnao ko ilae AiQak
DoTa kI ja$rt haotI hO.

jabaik fa[la kao AplaaoD krnao̧  [-–maola kao Baojanao AaOr ivaSaoYa
vaoba poja ko ilae AnauraoQa kao Baojanao ko ilae ApsT/Ima DoTa kI ja$rt
haotI hO.

pirNaamasva$p ABaI tk kobala maa^Dma isasTma kao ApsT/Ima ko
maukabalao tIva` Da]nasT/Ima p`dana krnao ko ilae banaayaa jaata rha hO.
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Table 1 Summarises A Comparison of the
various characteristics of DOCSIS Systems as they have
evolved over the years.

(For more detailed information on DOCSIS 2 & 3, do
read past technical articles carried in this magazine. You
can read them for free, anytime in the "Tech Articles" section
of our website. (http://www.scatmag.com/technical.htm)

DOCSIS PROGRESS
The main difference between DOCSIS 2 and

DOCSIS 3 cable modems is that DOCSIS 3 provides
higher speed mainly due to 'Channel Bonding" i.e.
allocating 2 or more frequency bands for data
downstream. For example, a DOCSIS 3 modem with 4
bonded channels will provide 4 times the bandwidth
of a DOCSIS2 modem.

Earlier versions of DOCSIS also used a lower
frequency band for Uploads (Return Path), and higher
frequency bands for downloads. The downstream path
was also allocated a much higher bandwidth. The
Upstream path had limited bandwidth (5 MHz to 50
MHz or 100 MHz), and this lower frequencies were
adversely affected by noise.

Higher download speeds are now achieved by
using higher orders of QAM modulation, and increased
bandwidth allotment.

To enable higher orders (more dense) QAM
modulation, the data loss due to noise must be
minimised. For this, improved error correction has been
used.

DOCSIS 1 to 3.0 used FEC (forward error
correction) to improve the BER (bit error rate). FEC is
also used in when downlinking satellite TV signals.

Max Speed Modulation Frequency
Upstream Downstream Year Upstream Downstream Upstream Downstream

DOCSIS 1.0 9 Mbps 38 Mbps 2001

DOCSIS 2.0 27 Mbps 38 Mbps 2002 QAM64 QAM256 5MHz to 42MHz 88MHz to 860MHz

DOCSIS 3.0 216 Mbps 1216 Mbps 2006 QAM64 QAM256 5MHz to 85MHz 108MHz to 1.002GHz

DOCSIS 3.1 1 Gbps 10 Gbps 2013 QAM1024* QAM4096** 5MHz to 200MHz Upto 1.7 GHz

DOCSIS 3.1 FDX 10 Gbps 10 Gbps 2017 108MHz to 684MHz 108MHz to 684MHz

Table 1: Evolution Of DOCSIS Systems
*  Future Option For 2048-QAM & 4096-QAM in the upstream
** Future Option For 8192-QAM & 16384-QAM in the downstream
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Tobala 1 maoM vaYaao-M ko daOrana DIAaosaIesaAa[-esa maoM hue badlaava ko
ivaiBanna cair~aoM kI tulanaa p`stut kI gayaI hO.

³DIAaosaIesaAa[-esa 2 va 3 pr AiQak jaanakarI ko ilae [sa
pi~ka maoM pUva- maoM p`kaiSat tknaIkI laoKaoM kao pZ,o.Aap [nhoM kBaI BaI
mauFt maoM hmaaro vaobasaa[T  http://www.scatmag.com/technical.htm
ko ‘Tok Aa^iT-kla’ KMD maoM BaI pZ, sakto hOM.´
DIAa osaIesaAa[-esa ivakasaDIAa osaIesaAa[-esa ivakasaDIAa osaIesaAa[-esa ivakasaDIAa osaIesaAa[-esa ivakasaDIAa osaIesaAa[-esa ivakasa

DIAaosaIesaAa[-esa 2 va DIAaosaIesaAa[-esa 3 kobala maa^Dma ko
baIca mau#ya iBannata hO ik DIAaosaIesaAa[-esa 3 ‘caOnala baa^inDMga’ ko
karNa mau#yat: ]cca gait p`dana krto hOM̧  yaaina DoTa Da]nasT/Ima ko ilae
2 yaa AiQak ÍI@vaoMsaI baOMD AavaMiTt ikyaa jaata hO.]dahrNa ko ilae 4
baa^nDoD caOnala ko saaqa DIAaosaIesaAa[-esa 3¸ DIAaosaIesaAa[-esa 2 maa^Dma
ko maukabalao 4 gaunaa baOMDivaD\qa p`dana krta hO.

DIAaosaIesaAa[-esa ko AarMiBak saMskrNa AplaaoD ³irTna- pa^qa´
ko inamna ÍI@vaoMsaI baOMD AaOr Da]nalaaoD ko ilae ]ccatr ÍI@vaoMsaI baOMD ka
BaI [stomaala krto qao.Da]nasT/Ima pa^qa BaI AiQak ]cca baOMDivaD\qa maoM
AavaMiTt ikyaa jaata qaa.ApsT/Ima pa^qa maoM saIimat baOMDivaD\qa haota qaa
³5 MHz sao 50 MHz yaa 100 MHz´ AaOr yah inamna ÍI@vaoMsaI
naaoyaja Wara baurI trh p`Baaivat haotI qaI.

Aba ]ccatr Da]nalaaoD gait @yaUeema maa^DulaoSana ko ]cca AadoSaaoM
ka [stomaala krko p`aPt kI jaatI hO AaOr baOMDivaD\qa AavaMTna kao baZ,ayaa
jaata hO. ]cca³AiQak Ganaó  @yaUeema maa^DaulaoSana panao ko ilae DoTa laa^sa
kao nyaUnatma krnaa caaihe.[sako ilae baohtr [rr kro@Sana ka [stomaala
ikyaa jaata hO.

DIAaosaIesaAa[-esa 1 sao 3º0¸ baI[-Aar sauQaar ko ilae ef[-saI
³fa^rvaD- [rr kro@Sana´ ka [stomaala krta hO.jaba saOTolaa[T TIvaI
isaganalaaoM kao Da]nailaMikMga ikyaa jaata hO tao ef[-saI ka BaI [stomaala
ikyaa jaata hO.
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For DOCSIS 3.1 adds Low Density Parity Check
(LDPC) for 6 dB improvement (ie twice as good) error
correction.

Before DOCSIS 3.1, the maximum modulation
available was 64-QAM and 256-QAM for upstream
and downstream respectively.

With LDPC in DOCSIS 3.1, can support up to
4096-QAM with future optional 8192-QAM and 16384-
QAM in the downstream. Upstream now supports
1024-QAM and future optional support for 2048-QAM
and 4096-QAM.

INCREASED BANDWIDTH
DOCSIS 3.1 also has increased the RF

bandwidth for data transmissions. The upstream
frequency range is from 5MHz to 204MHz, (earlier 5
MHz to 42MHz). The downstream starts at 258MHz
extends to 1218MHz, and even 1,794MHz in future.

Fig. 2: Signal Quality Variation In A Cable TV Network
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6dB baohtr ³yaaina daogaunaa AcCa´ [rr kro@Sana ko ilae
DIAaosaIesaAa[-esa 3º1¸ laao DoinsaTI pairTI caok ³elaDIpIsaI´ Saaimala
krta hO.

DIAaosaIesaAa[-esa 3º1 sao phlao ËmaSa: ApsT/Ima va Da]nasT/Ima ko
ilae AiQaktma ]plabQa maâDulaoSana 64–QAM AaOr 256–QAM qaa.

DIAaosaIesaAa[-esa 3º1 maoM elaDIpIsaI ko saaqa Da]nasT/Ima maoM
BaivaYya ko vaOkilpk 8192–QAM AaOr 16384–QAM ko saaqa
4096–QAM tk ka samaqa-na kr saktI hO.ApsT/Ima Aba 1024
QAM ka samaqa-na kr saktI hO jabaik BaivaYya maoM yah 2048–QAM
AaOr 4096 QAM ka samaqa-na krogaI.
baZ,I hu[- ba O MDivaD\qabaZ,I hu[- ba O MDivaD\qabaZ,I hu[- ba O MDivaD\qabaZ,I hu[- ba O MDivaD\qabaZ,I hu[- ba O MDivaD\qa

DIAaosaIesaAa[-esa 3º1 nao DoTa T/aMsamaISana ko ilae Aaref
baOMDivaD\qa kao baZ,a idyaa hO.ApsT/Ima ÍI@vaoMsaI roMja 5 MHz sao 204
MHz ³phlao yah 5 MHz sao 42 MHz´ haogaI.

kobala TIvaI isaganalaaoM ko iDijaTa[jaoSana ko calato spo@T/ma kI

]plabQata baZ,I hO ijasaka [stomaala Aba DoTa ko ilae ikyaa jaa sakta
hO.
ivaivaQa maa ^D \ya Ula oSanaivaivaQa maa ^D \ya Ula oSanaivaivaQa maa ^D \ya Ula oSanaivaivaQa maa ^D \ya Ula oSanaivaivaQa maa ^D \ya Ula oSana

DoTa iDilavarI kao AaOr AiQak baZ,anao ko ilae DIAaosaIesaAa[-esa
3º1 samaana saIemaTIesa kao iBanna kobala maa^Dma kao iBanna @yaUeema isaganala
Baojanao maoM saxama banaata hO.inamna naaoyaaja vaatavarNa maoM isqat kobala maa^Dma
AiQak Ganaa QAM isaganala irsaIva krogaa¸ [saka pirNaama ]cca gait
DoTa haogaI.]cca naaoyaaja vaalao samaana ivatrNa naoTvak- maoM kobala maa^Dma inamna
@yaUeema maa^DulaoToD isaganala irsaIva krogaa.

The digitisation of Cable TV signals, has made
available spectrum that can now be used for data.

VARIABLE MODULATION
To further maximise data delivery, DOCSIS 3.1

enables the same CMTS to send different QAM signals
to different cable modems. Cable modems located in a
low noise environment will receive more dense QAM
signals, resulting in higher speed data. Cable modems
in the same distribution network that have high noise
will receive lower QAM modulated signals.
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This practically provides for 36% better
efficiency.

OFDM
DOCSIS 3.1 has introduced Orthogonal

Frequency Division Multiplexing (OFDM). OFDM
provides for 2 data streams at the same carrier
frequency, but the Carriers are 90 degrees apart. there
is also no wasted frequency spectrum kept aside for
'Guard Bands' between frequency bands.

OFDM may be new to DOCSIS, however it has
been used for many applications including PLC, WiFi,
and cell networks.

BACKWARD COMPATIBLE
DOCSIS 3.1 also provides backward

compatibility. The system will also work with DOCSIS
3.0 and earlier Cable modems, but at lower speeds. The
reverse path has been restricted to 258MHz for
backward compatibility.

DOCSIS 3.1 FDX Enables
10 Giga Bits In Both Directions

DOCSIS 3.1 FDX
Announced February 2016, Full Duplex DOCSIS

(FDX), an extension to DOCSIS 3.1,
enables 10 gigabit speeds in both
directions.

It uses the full Cable TV
frequency spectrum (5 MHz to ~1.2
GHz) at the same time in both
upstream and downstream
directions.

The FDX CMTS will
simultaneously receive and transmit
in the same FDX spectrum.

The FDX Cable Modems either
receive or transmit in the same FDX
spectrum, but simultaneously receive
and transmit at different frequencies.

The FDX band is divided into
(25 kHz or 50 kHz wide) sub-bands
and the CMTS assigns which & how
many sub-bands each Cable Modem
uses for upstream or downstream
operation.  The allocated sub bands

CABLE MODEMS

24-26 October, 2018
World Trade Centre, Mumbai

Bookings
Open !

115

yah vyavahairk $p sao 36‰ baohtr dxata p`dana krtI hO.

Aa oefDIemaAa oefDIemaAa oefDIemaAa oefDIemaAa oefDIema
DIAaosaIesaAa[-esa 3º1 nao Aa^qaa-ogaaonala ÍI@vaoMsaI iDivajana

malTIPlaoi@saMga ³AaoefDIema´ p`stut ikyaa hO.AaoefDIema samaana kOiryar
ÍI@vaoMsaI pr 2 DoTa sT/Ima p`dana krtI hO̧  laoikna vaahk 90 iDga`I
Alaga haotI hO.ÍI@vaoMsaI baOMD ko baIca ‘gaaD- baOMD’ ko ilae babaa-d ÍI@vaoMsaI
spo@T/ma BaI nahIM rKa gayaa hO.

DIAaosaIesaAa[-esa ko ilae AaoefDIema nayaa hao sakta hO¸
halaaMik [saka [stomaala pIelasaI¸ vaa[-fa[- va saola naoTvak- saiht k[-
AavaodnaaoM ko ilae ikyaa jaata hO.
pUva -vat sa MgatpUva -vat sa MgatpUva -vat sa MgatpUva -vat sa MgatpUva -vat sa Mgat

DIAaosaIesaAa[-esa 3º1 pUva-vat saMgat BaI p`dana krta hO.isasTma
DIAaosaIesaAa[-esa 3º0 AaOr p`arMiBak kobala maa^Dma ko saaqa BaI kama
krogaa¸ laoikna inamna gait pr.irvasa- pa^qa pUva-vat saMgat ko ilae 258
MHz pr saIimat kr idyaa gayaa hO.

DIAaosaIesaAa[-esa 3º1 efDIe@sa¸ daonaaoM
idSaaAaoM maoM 10 gaIgaa ibaT\sa kao saxama banaata hO

DIAa osaIesaAa[-esa 3º1 efDIe@saDIAa osaIesaAa[-esa 3º1 efDIe@saDIAa osaIesaAa[-esa 3º1 efDIe@saDIAa osaIesaAa[-esa 3º1 efDIe@saDIAa osaIesaAa[-esa 3º1 efDIe@sa
frvarI 2016 maoM GaaoiYat fula DUPlao@sa DIAaosaIesaAa[-esa

³efDIe@sa´¸ DIAaosaIesaAa[-esa 3º1 ko ilae
e@saToMSana hO̧  jaao ik daonaaoM idSaaAaoM maoM 10 gaIgaa
ibaT\sa gait kao saxama banaatI hO.
yah ApsT/Ima AaOr Da]nasT/Ima daonaaoM idSaaAaoM maoM
samaana samaya pr pUNa- kobala TIvaI ÍI@vaoMsaI spo@T/ma
³5 MHz sao ~1.2 GHz´ ka [stomaala krtI
hO.
efDIe@sa saIemaTIesa¸ samaana efDIe@sa
spo@T/ma mao M yaa tao eksaaqa irsaIva haogaI yaa
T/aMsamaIT haogaI¸ laoikna iBanna ÍI@vaoMisayaaoM pr eksaaqa
irsaIva va T/aMsamaIT haogaI.
efDIe@sa baOMD¸ saba–baOMD ³25 kHz yaa 50
kHz caaOD,a´ maoM baMTa haota hO AaOr [sako ilae
saIemaTIesa Asaa[na ikyaa jaata hO AaOr ApsT/Ima
va Da]nasT/Ima saMcaalana ko ilae p`%yaok kobala maa^Dma
iktnao saba–baOMD ka [stomaala krogaa.AavaMiTt saba–
baOMD lagaatar badlata rhta hO̧  jaao ik ]sa pla maoM
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change continuously, depending of the data demand
of each cable modem, at that instant. Cable Modems
are distributed in sub-groups, and each sub group is
allowed to transmit or receive at the allotted time, to
avoid interference.

The CMTS at the headend uses a combination of
interference cancellation and intelligent scheduling.

Cable Modems use echo cancellation to prevent
upstream transmissions from interfering with adjacent
downstream channels in the FDX band.

PRACTICAL IMPLEMENTATION
To practically make cable modems at consumer

friendly prices, the DOCSIS 3.1 FDX technology will
have to be made into an Integrated Circuit (IC). Work is
in progress on this.

Arris President of Network, Cloud, and Services
Dan Whalen said Arris will be trialling Full Duplex
DOCSIS, with possible full-scale deployments across
the globe in 2019. 
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p`%yaok kobala maa^Dma kI DoTa maaMga pr inaBa-r krtI hO.kobala maa^Dma kao
saba gaùp maoM ivatirt ikyaa jaata hO AaOr p`%yaok saba gaùp hstxaop kao
Talanao ko ilae AavaMiTt samaya pr T/aMsamaIT yaa irsaIva kI Anaumait dota
hO.

hoDeMD pr saIemaTIesa hstxaop r_IkrNa AaOr bauiwmaana SaoD\yaUilaMga
ko saMyaaojana ka ]pyaaoga krta hO.

kobala maa^Dma¸ efDIe@sa baOMD maoM inakTvatI- Da]nasT/Ima caOnala ko
saaqa hstxaop sao ApsT/Ima T/aMsamaISana kao raoknao ko ilae [kao r_IkrNa ka
[stomaala krta hO.
vyaavahairk kayaa - nvayanavyaavahairk kayaa - nvayanavyaavahairk kayaa - nvayanavyaavahairk kayaa - nvayanavyaavahairk kayaa - nvayana

vyaavahairk $p sao ]pBaao@taAaoM ko AnaukUla kImataoM pr kobala
maa^Dma banaanao ko ilae DIAaosaIesaAa[-esa 3º1 efDIe@sa To@naaolaa^jaI kao
ekIkRt saik-T ³Aa[-saI´ maoM banaayaa jaanaa caaihe.[sa pr kama jaarI
hO.

eirsa ko naoTvak-̧  @laa]D va saiva-saoja ko p`Qaana DOna vhalaOna nao
batayaa ik 2019 maoM ivaSvaBar maoM saMBaaivat pUNa- pOmaanao pr p`stuitkrNa ko
saaqa eirsa pUNa- DUPlao@sa DIAaosaIesaAa[-esa pr prIxaNa kr rha hO. 
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