Notice Inviting Quotation (E-Procurement mode)

P P AT B B I (3-WHe M)

INDIAN INSTITUTE OF TECHNOLOGY DELHI
YR et O fawtt
HAUZ KHAS, NEW DELHI-110016

B @, =S el -110016
Dated/ faAi® : 16/10/2025

| Open Tender Notice No. / T U¥d1a ffagr @ Aax: ITD/COPH(SP-5143)/2025

Indian Institute of Technology Delhi is in the process of purchasing following item(s) as per details as given as
under.

37397 $xfieye it Seriarol faeell Fafifad wal 3 wiie 1 ufpa H 8|

Details of the item PHY and MAC layer development for LiFi networks
3{1geH 1 faarr

Earnest Money Deposit to be submitted | NIL. However, bidders are required to submit ‘Bid

M ST H= P T4 STAT A0 Security Undertaking’ in lieu of EMD (Annexure-IX)
Warranty

AR g 1 Years/1 911

Performance security 5% of Contract value as per MoF OM No. F.1/2/2023-PPD
FITee R dated 3-4-2023 (Percentage to be decided by purchaser)
Delivery Schedule 12 to 16 weeks Pl. refer Terms & Conditions No.12

1) 50% for Class 1 Supplier

Mandatory Minimum Local Content ) 20% for Class II Supplier

Margin of Purchase Preference for
Local Content

20% (Pl. refer to the DPIIT Order mentioned at T&C No.45)

Tender  Documents may be  downloaded from  Central Public  Procurement  Portal
http://eprocure.gov.in/eprocure/app . Aspiring Bidders who have not enrolled / registered in e-procurement
should enroll / register before participating through the website http://eprocure.gov.in/eprocure/app . The
portal enrolment is free of cost. Bidders are advised to go through instructions provided at ‘Instructions for
online Bid Submission’.

fAfaer Teaas S Adeife WRie Uicd http://eprocure.gov.in/eprocure/app ¥ SI3AIS &l TdHd g S-MiaRde o
Usiipd gl 811 dId Sgd aIdiGldsll &l de¥Tge http://eprocure.gov.in/eprocure/app & HIEH ¥ YT @4 ¥ Ugd
UoNhRUT BT TNRT| Ui AHieh-T YU § Siciialanafl o Uae o ot ¢ fob 'sfi-ams aielt & fore fder w fau mu A=
& TEH A S & qaATg € S

Tenderers can access tender documents on the website (For searching in the NIC site, kindly go to Tender
Search option and type ‘IIT’. Thereafter, Click on “GO” button to view all IIT Delhi tenders). Select the
appropriate tender and fill them with all relevant information and submit the completed tender document
online on the website http://eprocure.gov.in/eprocure/app as per the schedule given in the next page.

fAfaerwal daurse R Ffder cxaes &1 ITINT &R IHhd § (THSMeY! U3e & WS & forg, fuan FAfaer Wi fawed ok
'S SHTSCl TRY B | IUD a1G, Tl Sgemsd! fawd ffagrsll & e & faw i g R faas o)) Iugad Hfaar &t

T B 3R I Gt Ui gErelf § 4R 3R d&¥se W http://eprocure.gov.in/eprocure/app R I fAfdar gxmaw
SifTeTe o Y| ST gF & U U RiwH F SuR

No manual bids will be accepted. All quotation (both Technical and Financial should be submitted in the E-
procurement portal).

DIs T3 el WHR el &I S| Tt B (dd-iapt 3R G gHf I 3-NadRAc Uied J STHT BT I1gY)
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SCHEDULE

Name of Organization

Indian Institute of Technology Delhi

Tender Type Open
(Open/Limited/EOI/Auction/Single/Global)

Tender Category (Services/Goods/works) Goods

Type/Form of Contract (Work/Supply/ Auction/ | Buy

Service/ Buy/ Empanelment/ Sell)

Product Category (Civil Works/Electrical Electrical Works
Works/Fleet Management/ Computer Systems)

Source of Fund (Institute/Project) Project Code RP04570
Currency Indian Rupee (INR)

Date of Issue/Publishing

17-10-2025 at 15.00 Hrs)

Document Download/Sale Start Date

17-10-2025 at 15.00 Hrs)

Document Download/Sale End Date

13-11-2025 at 15.00 Hrs)

Date for Pre-Bid Conference

NA

Venue of Pre-Bid Conference

Last Date and Time for Uploading of Bids

13-11-2025 at 15.00 Hrs)

Date and Time of Opening of Technical Bids

14-11-2025 at 15.00 Hrs)

Tender Fee (If any)

Rs. NIL /- (For Tender Fee)
(To be paid through RTGS/NEFT. IIT Delhi Bank details are
as under:

Name of the Bank A/C  : IITD Revenue Account

SBI A/C No. : 10773572622

Name of the Bank : State Bank of India, IIT Delhi,
Hauz Khas, New Delhi-110016

IFSC Code : SBIN0001077

MICR Code : 110002156

Swift No. : SBININBB547

(This is mandatory that UTR Number is provided in the on-
line quotation/bid. (Kindly refer to the UTR Column of the
Declaration Sheet at Annexure-II)

No. of Covers (1/2/3/4)

02

Bid Validity days (180/120/90/60/30)

120 days (From last date of opening of tender)

Address for Communication

Photonics Lab-303 , BSTTM, IIT Delhi, New Delhi-110016

Contact No.

01126596582

Email Address

abhishek.dixit@ee.iitd.ac.in

Chairman Purchase Committee
(Buyer Member)




Instructions for Online Bid Submission/ 3{fTars= sieht (f¥s) & fere fAd=r:

As per the directives of Department of Expenditure, this tender document has been published on the Central
Public Procurement Portal (URL:http://eprocure.gov.in/eprocure/app). The bidders are required to submit soft
copies of their bids electronically on the CPP Portal, using valid Digital Signature Certificates. The
instructions given below are meant to assist the bidders in registering on the CPP Portal, prepare their bids in
accordance with the requirements and submitting their bids online on the CPP Portal.

Fg fawrr & R F SQER, I8 FRlal cWdw ddl WdeHe  umu Uidd (G3RUE:
http://eprocure.gov.in/eprocure/app) TR UHIRIG forar mar g1 Siefiararsii & O fEfoea gxder wHmT o &1 IR
FRd gU A Oda R Sage e U J o=t iferdl &t e ufaat S a1 ey | At tidd W ueliaror a5
%%ﬁﬁﬁﬂﬁﬁ%ﬁﬁ%%ﬁﬂ%mwﬁﬁﬁmwé Wit Oidd R smag@marstt & AR U=
Fifert dUR $X 3R (O Sferat SfAarg o S|

More information useful for submitting online bids on the CPP Portal may be obtained at:

3if¥ep THHR W tidd WR 3iTels Sifert SH H34 & forg Iuait 8 I &

http://eprocure.gov.in/eprocure/app

REGISTRATION

1) Bidders are required to enroll on the e-Procurement module of the Central Public Procurement Portal
(URL:http://eprocure.gov.in/eprocure/app) by clicking on the link “Click here to Enroll”. Enrolment
on the CPP Portal is free of charge.

Srdiierarst &1 mied & oy a8l fdae & e R fode e doa ufedd Megedic aicd (F3Rud:
http://eprocure.gov.in/eprocure/app) & 3-TRIRAC AISIS TR Uil HRAT SAID g1 it uida w Amie
LeH 8

2) As part of the enrolment process, the bidders will be required to choose a unique username and assign
a password for their accounts.

iR UfhaT & UFT & T H, Sicfigrarst & 399 A & e T sifgdla Iugimeal A g1 819 3R T
RIS Ua™ $H=A1 GRT

3) Bidders are advised to register their valid email address and mobile numbers as part of the registration
process. These would be used for any communication from the CPP Portal.

Sciterarelt & garg < S § fas dofieon ufgsar & Ui & U B SO dY SHA UdT iR Hiersd AaR ueligd &1
S H1 ITANT AW Uide ¥ foddt ot TR & fer fasa s |

4) Upon enrolment, the bidders will be required to register their valid Digital Signature Certificate
(Class II or Class III Certificates with signing key usage) issued by any Certifying Authority
recognized by CCA India (e.g. Sify / TCS / nCode / eMudhra etc.), with their profile.

AHIGA W, diciierarsd 1 T Sfear gRT ATdr U fot THoe UfdienRor gRT SIR) foht Y 3u= a1y fsfored
TXIER YHTUT U (e T a1 Sefm 11 U101 U & I1Y He@qul SUANT UR §XI&R $HRA) 1 Saadhdl gt (S
fywt/ SRiiew/ el / 3-941 81fd) |, 37 NwIsd & iy

5) Only one valid DSC should be registered by a bidder. Please note that the bidders are responsible to
ensure that they do not lend their DSCs to others which may lead to misuse.

&HId U U SITT] TH Sieardl gRT olidd aiHT a1fed| Hudm & ¢ o fAfagraal ag gHfyd oxa & fou
eR § 1% 3 oA Shumft & Rl ) IUR 781 ¢d 8 o geuai &) Yo |
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6)

Bidder then logs in to the site through the secured log-in by entering their user ID / password and the
password of the DSC / eToken.

Fcierar fhR SUa Tor 1S3l / Urds 3R SRR / $8tdh & URIds Pl gof B QRI&d A1-39 & ATeqd
s W AN 31 BT

SEARCHING FOR TENDER DOCUMENTS/ fafagr cwaras & fore @rern

1)

2)

3)

There are various search options built in the CPP Portal, to facilitate bidders to search active tenders
by several parameters. These parameters could include Tender ID, organization name, location, date,
value, etc. There is also an option of advanced search for tenders, wherein the bidders may combine a
number of search parameters such as organization name, form of contract, location, date, other
keywords etc. to search for a tender published on the CPP Portal.

Hdiidt aida & fAffa fafte @t faeen €, afer Sicierarstt o os AMudst § Iisha Ffdet @ 9% | 37 Aucs! |
fAfaer smsel, WieH &1 9, wiH, fafd, ge sife =nfia 8 e 8| Ffagreft & fore 3ad Wi &1 U& fadey o 3,
oo Siclierar w3 Al &) oS Jhd & oI IS BT AW, e BT R, ™I, Wt uidd R g1 FHfder o
T & g IR, 39 ®igs S|

Once the bidders have selected the tenders they are interested in, they may download the required
documents / tender schedules. These tenders can be moved to the respective ‘My Tenders’ folder.
This would enable the CPP Portal to intimate the bidders through SMS / e-mail in case there is any
corrigendum issued to the tender document.

Sicerarstt ¥ e aR FAfden gt € o 3 3R Tud €, SUST 3 awgs gwael / Afdel srisd Seadars &
Iohd 71 3 FAfdene 78 Rfdersi wicer § & 918 o Tobdl &1 399 S Uidd &1 Sicigrarsi & THUHTY / 3-A3d
¥ Ty ¥ g f3ar o gon g, afe Afaer s & 715 gis o % 1S 71

The bidder should make a note of the unique Tender ID assigned to each tender, in case they want to
obtain any clarification / help from the Helpdesk.

dieflerar &1 ude fRfger & Rfdy sifgdia fAfder <) &1 Aie g9 TR, 3R 3 USs q His WPIHRUT /
HeTIdl U B3 I8 8|

PREPARATION OF BIDS / ateft (f9s) &1 durdt

)

2)

3)

Bidder should take into account any corrigendum published on the tender document before submitting
their bids.

SIHaTdT BT SO Sferl ST B ¥ Ugd fdal Gxdras] IR Ubiard fosdt ot Y 31 & & @1 anfguy

Please go through the tender advertisement and the tender document carefully to understand the
documents required to be submitted as part of the bid. Please note the number of covers in which the
bid documents have to be submitted, the number of documents - including the names and content of
each of the document that need to be submitted. Any deviations from these may lead to rejection of
the bid.

FHOAT SIc & HF & ©U H o1 fby T arel gxardell & w8g & forg ffaer fagmoe ik Ffaer awads e @
W | HUIT I P! B T/ W & ¢ o & Sl GXTas] ol BT 5, Sedrdel &1 IeAT - T uds g
& W R Irht 2 €, o URgd A 1 Saaehdl 81 30 U P off faae aicht & SRR &R Il g

Bidder, in advance, should get ready the bid documents to be submitted as indicated in the tender

document / schedule and generally, they can be in PDF / XLS / RAR / DWF formats. Bid documents
may be scanned with 100 dpi with black and white option.

Sicterar, S &, e awaas / g ¥ SaIU SAR TR $R- & (AU did Gxdidsl daR BT el 3R
M IR W, d NETH / TRITATY / RUSR / SS&gu®h WUl H g1 Yabd ¢ | Sielt gxdrden ®! 100 SUTems &
Y BT 3R qhe ey Wh+ faan o gl |
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4)

To avoid the time and effort required in uploading the same set of standard documents which are
required to be submitted as a part of every bid, a provision of uploading such standard documents
(e.g. PAN card copy, annual reports, auditor certificates etc.) has been provided to the bidders.
Bidders can use “My Space” area available to them to upload such documents. These documents may
be directly submitted from the “My Space” area while submitting a bid, and need not be uploaded
again and again. This will lead to a reduction in the time required for bid submission process.

A& S&ITAoll & Th g Uc I TS B & [T ITP IHY 3R YA T g9 & U S Ud diell & U &
Y H OfH B34 & U 3o €, WY A S0 S(UdS B BT Wae™ (SIF O oTs Hiul, aififes Ruie, avar
Uterds G0N UF 311G ) Sieliardrst &I ver farar T g1 U8 Sxdrdell Bl Ui &R & o sielidbd! 3 forg
IO "R WY & T IUTNT R Jobd o | Sich SoTHT HId THY T XS Te "R WY &5 T oA fHT o Tobd
2, R 3% IR-TR TS T B T ol & 94 SIcl ST Yok & g savaed a0 § St Smeft|

SUBMISSION OF BIDS/ deit (fIs) &1 STHT &1

1)

2)

3)

4)

S)

Bidder should log into the site well in advance for bid submission so that he/she upload the bid in
time i.e. on or before the bid submission time. Bidder will be responsible for any delay due to other
issues.

Sicitarar dl dcl URfd & g 3fesl aRg ¥ WI5e R AN 37 D1 AU dlfds a8 ¥HY W dlel! 3{Ucis &R G dl
fOAR il IR = o FHY 9 Ugdl | 30 gl & HRUT bt 1f 48 o forg diefiaran formigR gl

The bidder has to digitally sign and upload the required bid documents one by one as indicated in the
tender document.

Scierar &I fAfaer gwas ¥ =T SFUR U6-U6 aXd Savdd aid awdidel &l fSifed gwier iR uars
&A1 BT

Bidder has to select the payment option as “on-line” to pay the tender fee as applicable and enter
details of the instrument. Whenever, Tender fees is sought, bidders need to pay the tender fee
separately on-line through RTGS (Refer to Schedule, Page No.2).

Srcfierdr &1 FfaeT Yok / STHSt & Y & e "3 arga" & U § Y faswed g1 81T iR IUSHR &1
faaror gof A g T 4R, Sundt/ AfaeT Yeb Bt AR o1 S §, Scararsdl B TER Yeb 3R STHS! STE-
ST SRENSNTY & HIOH F 3T TS W YA B b ATIIHT gl & (ST, TS 7.2 7)1

A standard BoQ format has been provided with the tender document to be filled by all the bidders.
Bidders are requested to note that they should necessarily submit their financial bids in the format
provided and no other format is acceptable. Bidders are required to download the BoQ file, open it
and complete the white colored (unprotected) cells with their respective financial quotes and other
details (such as name of the bidder). No other cells should be changed. Once the details have been
completed, the bidder should save it and submit it online, without changing the filename. If the BoQ
file is found to be modified by the bidder, the bid will be rejected.

T A BoQ UReY & g4t dicfiararsit gRT wRA & o fAfder gxaas uem far wr 81 sicfierarsit & 59 ard
BT O I AT b I8 3Mawaes ey § 30+t fair dieft Sr -t 1Rt 3iR 18 31 uey Wit 781 31
dicfidial 1 BoQ ®Igd & SI3TdS &34, 38 Tan iR 3a Jofid fadia Ierur 3k 3 fyarur (S
SIHCTAT BT AH) & 1Y e T (SRRTE) HIRABTSH BT QR HRAT AHIRTS g1 H1s o 377 wef el dgar o
TRY| TP IR fIaR0 T G IH WR, ST BT 3 TgorT eI 3R U SHiarz ST BT gh, fomT wriga A
o1 afg BOQ WIsd &1 siciiardl gRT Snferd fvar mar g, af sl o |1l & faar smem |

The server time (which is displayed on the bidders’ dashboard) will be considered as the standard
time for referencing the deadlines for submission of the bids by the bidders, opening of bids etc. The
bidders should follow this time during bid submission.
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6)

7)

8)

9

HR BT GHY (SNl Siefardrsli & SeTs W YaRid gidT 8) sietaraisll gR1 il o @ler & fou wwg diw &1
T = & o A% I0g & =0 & 911 SIQ | Siciardrsht o Wiadt i | Sietiararsit &I diel TRgd &3 &
ERM 9 JHY &1 U S 18T

All the documents being submitted by the bidders would be encrypted using PKI encryption
techniques to ensure the secrecy of the data. The data entered cannot be viewed by unauthorized
persons until the time of bid opening. The confidentiality of the bids is maintained using the secured
Socket Layer 128 bit encryption technology. Data storage encryption of sensitive fields is done.

Sicierarstt gRT TRgd 9T Gearas dahsis TRhRM ddb-ie! &1 SUANT $HRe U=hy fhar S o Ser &t
Toar GRET 8 I | 3ol [T U ST &1 AP safdadl gRI diel Wad & JHT db T a1 ST ghal g
Siferdt Bt MU-rar &1 W& e AR 128 e TpRA dem-ie 1 ST &R 9T O1dT & | Jde-=ia & &1
32T YU UM foar ST |

The uploaded tender documents become readable only after the tender opening by the authorized bid
openers.

3udrs fary e FAfaer axaa dad sfigd didterdr gRT fAfder @iem & a1e 8 a1 8! ¥edhd & |

Upon the successful and timely submission of bids, the portal will give a successful bid submission
message & a bid summary will be displayed with the bid no. and the date & time of submission of the
bid with all other relevant details.

Siferdl & Twd SR THT WR S| g1 W, UIEd U Thd aial! URdd HR BT T ST 3R Th Siell IRI St
T % Ty e faar Sem | 3R o gt Ui faRun & Iy Sielt TR A Bt aRIg 3R TE |

Kindly add scanned PDF of all relevant documents in a single PDF file of compliance sheet.

PUTT U YA B T UISITh Bigel H Tt Ui axarduil & I fby 1T dSiue 1 S <

ASSISTANCE TO BIDDERS / Steligrdarsii & Ggradr

1)

2)

Any queries relating to the tender document and the terms and conditions contained therein should be
addressed to the Tender Inviting Authority for a tender or the relevant contact person indicated in the
tender.

fAfacT axaas @ Heftd ois oft Uy ofR su fAfed frm ofik <raf & Ffder sz mitrevor &1 Ffde & fag an
ffaar & aftfa urifiie Sud cafad & S far s anfgul
Any queries relating to the process of online bid submission or queries relating to CPP Portal in

general may be directed to the 24x7 CPP Portal Helpdesk. The contact number for the helpdesk is
1800 233 7315.

SHTTATS Sl TRgd B a1 9 8 Wit dica ¥ Sefid usl ot uftear 3 d6fid a1s oft we 24x7 Sdidt aica
ST WR AR foraT ST el § | gedsd & foTg Wud W= 1800 233 73158

General Instructions to the Bidders / Srefierarsii & fore 9mm=a fadw

1)

2)

The tenders will be received online through portal http://eprocure.gov.in/eprocure/app . In the
Technical Bids, the bidders are required to upload all the documents in .pdf format.

ﬁﬁ'q"l"q UIed http://eprocure.gov.in/eprocure/app & THH 9 Givﬂ?ﬂsq Ured '@Tﬁ qPH-iep! Siferdl f{', EIRIEGIED
D! Gt GXITASN | UISITh UREU | 3{UdS 1 g1l |

Possession of a Valid Class II/III Digital Signature Certificate (DSC) in the form of smart card/e-
token in the company's name is a prerequisite for registration and participating in the bid submission
activities through https://eprocure.gov.in/eprocure/app. Digital Signature Certificates can be obtained
from the authorized certifying agencies, details of which are available in the web site
https://eprocure.gov.in/eprocure/app under the link “Information about DSC”.
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3)

HUH & T H TE BTS / 3-APh4 & U H A 7 11/ 111 FSfored gxarer yamr v (Shew) & Uoliarur &
fou e od % 3R https://eprocure.gov.in/eprocure/ & HEH I Sien Ugd H DI Ml J U o ghd %I
f&Riee sxTeR THIU U= 3ifid THIfOId ToiRidl @ ur ot off Jebd! €, RFH & SHeR) "Siegdt & aR & gaar
fdie & dgd 99 UIge https://eprocure.gov.in/eprocure/app U U %I

Tenderer are advised to follow the instructions provided in the ‘Instructions to the Tenderer for the
e-submission of the bids online through the Central Public Procurement Portal for e Procurement at
https://eprocure.gov.in/eprocure/app.

ffaaredl @l darg df Sl 8 b 9 Rfdarer @ fdw fau e & daife $-tieiRkie & g Yoo ufsis tieiHie
UIéd & ST https://eprocure.gov.in/eprocure/app TR 3HTaTg FAfda SH HR T |


https://eprocure.gov.in/eprocure/app

Electrical Engineering Department
Indian Institute of Technology
Hauz Khas, New Delhi-110 016

NOTICE INVITING QUOTATIONS

Subject : PHY and MAC layer development for LiFi networks

Invitation for Tender Offers

Indian Institute of Technology Delhi invites online Bids (Technical bid and Commercial bid) from eligible
and experienced OEM (Original Equipment Manufacturer) OR OEM Authorized Dealer for supply,
installation & integration of PHY and MAC layer development for LiFi networks with (warranty period
as stated at page #1 of this tender) on site comprehensive warranty from the date of receipt of the material as
per terms & conditions specified in the tender document, which is available on CPP Portal

http://eprocure.gov.in/eprocure/app

TECHNICAL SPECIFICATION:

Design and Implementation of PHY and MAC for Wireless Network.

The integrated PHY layer shall be designed in accordance with the objectives listed below, with a
provision to test individual modules independently.

The integrated MAC layer shall be designed in accordance with the objectives listed below, with a
provision to test individual modules independently, and output of data flow and frames on debug console.
The PHY and MAC subsystems shall seamlessly integrate and shall be able to provide internet access to
multiple users.

The communication setup shall consist of two FPGAs connected via a wired interface.

Verification methods and acceptance criteria for the defined test cases may be relaxed upon consultation
and mutual agreement with the IIT Delhi team.

All interfaces in the design shall be of AXI4-Stream.

All verification methods and further technical explanations shall be clarified by referring to the
accompanying annexure document.

S. Parameter Specification Verificatio
No. n
1. M-PAM (M =2, 4, 8, 16, e Pulse Shaping: Root- Annexure 1,
32) baseband modulation raised cosine Objective 1
block e RRC roll-off factor:
0.35-0.45
e Line Rate: 200 Mbps
e Selectable modulation
order during runtime:
Mandatory
2. M-QAM (M = 4, 16, 64, e Pulse Shaping: Root- | Annexure 1,
256, 1024) passband raised cosine Objective 2
modulation block e RRC roll-off factor:



http://eprocure.gov.in/eprocure/app

0.35-0.45

Line Rate: 200 Mbps
Selectable modulation
order during runtime:
Mandatory

Provision to change
carrier frequency:
Mandatory

BCH channel coding
block

Values of n, k and d
with d > 5 targeting a
code rate (k/n) in the
range of 0.75 to 0.95
Values of n, k and d,
along with the
generator polynomial
g(x) for codeword
generation shall be
explicitly documented

Annexure 1,
Objective 3

Channel state
information (CSI)
estimation block

Estimation method
(e.g., pilot-based,
decision-directed, blind
estimation etc) shall be
explicitly documented

Annexure 1,
Objective 4

Digital automatic gain
control (AGC) block

Normalize the signal
amplitude after ADC
Shall automatically
adjust the gain on a
frame-by-frame
basis/within the
preamble interval
Block output shall be
independent of input
power variations

Annexure 1,
Objective 5

WiFi access point MAC

WLAN

interface:

Hardware platform:
Zynq7000

CSMA/CA

DHCP server
functionality

Domain master and
domain controller
modes

CRC offloaded in RTL
block

Supports multiple users
in WLAN side
Support Raw Ethernet
frames

WAN
interface:

Annexure 2,
Objective 1




e QGigabit Ethernet,
GMII/RGMII

e DHCEP client
functionality

e Active internet access
assumed from a router
on WAN side

Wireless station

WLAN
interface:

e Hardware platform:
Zynq7000

e Compatible with
corresponding AP
functions in list item
number 6.

Computer
interface:

e USB CDC interface

e USB version: USB
HighSpeed (480 Mbps)

e WPA/WPA2
authentication via
computer

o Soft-core USB device
stack in FPGA

e DMA between MAC
and USB

e USB Vendor/Product
ID detection

o Kernel module with
hotplug support

e Linux driver
architecture: cfg80211
and mac80211

e Windows driver
framework: UMDF
(User-Mode Driver
Framework)

Annexure 2,
Objective 2

Solution form
(IP/Bitstream)

IP and source
code

Board support package
provided

Mandatory

10.

FPGA boards provided
for testing

Yes, Zynq7000
with  AD-FMC
DAQ3-EBZ
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ANNEXURE -1

PHY Layer

Objective 1:
Implementation of M-PAM (2, 4, 8, 16, 32) baseband modulation using root-raised cosine
(RRC) pulse shaping, with a target line rate of 200 Mbps between two FPGAs with a
provision to switch between various orders of modulation. The RRC roll-off factor shall lie in
the range 0.35-0.45.
Test Cases / Verification (to be conducted at IIT Delhi):

a) Order of modulation

e Method: Transmit the PRBS data and capture the demodulated PAM symbols from the
receiver. Plot a histogram of the symbol amplitudes.

e Acceptance criteria: The number of distinct, equally spaced bins must equal the requested
modulation order (2, 4, 8, 16, 32).

b) Baseband verification

o Method: Observe the output spectrum of the transmitter using a DSO + FFT or spectrum
analyzer.

e Acceptance criteria: The spectral plot must be centered around DC and confined within the
expected Nyquist bandwidth for the given line rate.

¢) Pulse shaping verification

e Method: Transmit a repeated short known bit sequence. Capture the transmitter output in the
time domain on the DSO. Generate the corresponding MATLAB waveform using the same
modulation order, roll-off factor, and symbol rate.

e Acceptance criteria: The captured waveform must visually match the simulated reference
waveform.

Objective 2:
Implementation of M-QAM (4, 16, 64, 256, 1024) passband modulation using root-raised
cosine (RRC) pulse shaping, with a target line rate of 200 Mbps between two FPGAs with a
provision to switch between various orders of modulation. The RRC roll-off factor shall lie in
the range 0.35-0.45. Choose the carrier frequency with a provision to switch across different
carrier frequencies.
Test Cases / Verification (to be conducted at IIT Delhi):

a) Order of modulation

e Method: Transmit a PRBS data sequence and capture the demodulated symbols on the in-
phase (I) and quadrature (Q) channels. Plot a 2D scatter diagram (constellation) and/or
histograms of I and Q amplitudes.

e Acceptance criteria: The number of distinct constellation points must equal the requested
modulation order (e.g., 4, 16, 64, 256, 1024). The constellation points should be equally
spaced in both I and Q dimensions.

b) Passband verification

e Method: Observe the output spectrum of the transmitter using a DSO + FFT or spectrum
analyzer.
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e Acceptance criteria: The spectral plot must be centered at the chosen carrier frequency and
confined within the expected Nyquist bandwidth corresponding to the 200 Mbps line rate.
Provision to switch across different carrier frequencies shall be verified by repeating the
measurement at multiple carrier settings.

¢) Pulse shaping verification

e Method: Transmit a repeated short known bit sequence. Capture the transmitter output in the
time domain on the DSO. Generate the corresponding MATLAB waveform using the same
modulation order, roll-off factor, and symbol rate.

e Acceptance criteria: The captured waveform must visually match the simulated reference
waveform.

Objective 3:
Implementation of BCH channel coding. Choose the values of n, k and d with d > 5 targeting
a code rate (k/n) in the range of 0.75 to 0.95. The chosen values, along with the generator
polynomial, g(x) used for codeword generation, must be explicitly documented.
Test Cases / Verification (to be conducted at IIT Delhi):

a) Encoder functionality

e Method: Provide a repeated short known bit sequence of length k to the encoder, which
produces a repeated encoded sequence of length n.

e Acceptance criteria: Using the provided generator polynomial g(x), the valid codeword
c(x) shall be evaluated independently and must match the encoder’s output sequence
exactly.

b) Decoder functionality

e Method: Transmit a PRBS sequence through the encoder and connect the encoder output
directly to the decoder input (error-free channel).

e Acceptance criteria: The decoder output must exactly match the encoder input sequence.
¢) Error correction capability

e Method: Encode a known bit sequence using the BCH encoder. Pass the encoder output
through a random bit-flipping block that flips t bits at random positions, where 2 < t < %.
Feed the corrupted sequence into the BCH decoder.

e Acceptance criteria: The decoder output must reconstruct the original bit sequence
correctly, i.e., all introduced errors (up to the designed correction capability) must be
corrected.

Objective 4:
Implementation of channel state information (CSI) estimation. The chosen estimation
method (e.g., pilot-based, decision-directed, blind estimation etc) must be explicitly
documented.
Test Cases / Verification (to be conducted at IIT Delhi):

a) Channel estimate monitoring

e Method: The vendor will provide a facility to output the estimated channel response (e.g.,
impulse response taps or per-subcarrier frequency response etc) during operation.

Note: A time-varying channel will be provided by IIT Delhi, either through a
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simulation environment or using physical channel-emulation components.
Acceptance criteria: The output estimates must be consistent with the documented
estimation method and must vary sensibly with controlled changes in the channel.

b) Functional validation through BER

Method: Transmit a PRBS sequence through the transmitter chain. The receiver captures the
signal through the time-varying channel, and the receiver uses its CSI estimates to
demodulate the data.

Acceptance criteria: The recovered bit sequence must match the transmitted bit sequence
with a bit error rate (BER) < 1076 under nominal indoor SNR test conditions.

Objective 5:

Implementation of a digital automatic gain control (AGC) module after the ADC to
normalize the signal amplitude and ensure that subsequent DSP blocks (synchronization, CSI
estimation, equalization, demodulation, and decoding) operate with a stable nominal input

level.

The digital AGC shall automatically adjust the gain on a frame-by-frame basis (or within the
preamble interval) to achieve a consistent RMS signal power, independent of input power
variations. The vendor shall document the AGC algorithm, control law, gain range, and settling

time.

Test Cases / Verification (to be conducted at IIT Delhi):
a) Digital normalization test

Method: Transmit PRBS data at two or more input power levels differing by >10 dB.
Capture post-AGC digital samples and compute RMS amplitude.

Acceptance criteria: Normalized RMS power must remain within 0.5 dB across tested
input levels.

b) Transient settling test

Method: Apply a sudden input power step (e.g., -10 dB to nominal) at the start of a frame.
Record AGC gain evolution and output waveform.

Acceptance criteria: AGC must settle to within 0.5 dB of target RMS level within the
preamble interval, such that payload demodulation is unaffected.

¢) BER stability test under input power variation

Method: Sweep input power across the expected operating range while transmitting PRBS
data. Measure BER after decoding.

Acceptance criteria: BER < 107° at nominal SNR across the tested range; no error floor
due to AGC operation.
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ANNEXURE -2

MAC Layer
Objective 1:
Implementation of access point. The access point shall support multiple users (functionally, in
the scope of the fact that communication has to be demonstrated on two FPGA boards, new
users shall be demonstrated by swapping out user side device FPGA for association of a new
user), and shall be connected to any off the shelf router connected to the internet via Ethernet

on the WAN side.

1.

WAN side connectivity:

a) 1 Gbps Ethernet full duplex with auto-negotiation

b) GMII/RGMII interface inside the FPGA board

c¢) Connects to a router via Ethernet with active internet connection

d) DHCEP client functionality to take IP address from a DHCP server (from router)

MAC: Basic MAC functionality shall be adapted from any wireless point-to-multipoint

system utilizing CSMA/CA.

a) Implemented on Zynq architecture on RTOS

b) Packet processing and relay the IP packets to users with CSMA/CA with/without DCF

c) Fragmentation/defragmentation, MTU handling, sequence number handling

d) Jumbo frame support

e) Association beacon broadcast

f) Support for raw Ethernet frames

g) DHCP server functionality, subnet hosted after IP address assignment from the router

h) CRC offloaded in the RTL

1) Stop-and-wait ARQ

j) Network management and configuration (AP SSID, password) HTML page hosted on AP’s
IP address

Test Cases / Verification (to be conducted at IIT Delhi):

a) New user (FPGA) will be connected to the FPGA board, and the MAC address, IP address,
packet structure, and packet statistics will be displayed and verified on a debug UART console.

b) Packet collisions counter, and carrier sense information from CSMA/CA block shall be
displayed on the debug console to verify state changes.

c) Ping requests to internet are acknowledged back.

d) iperf test shall yield throughput as per PHY specifications in Annexure - 1

e) Network statistics and configuration can be accessed through LAN on the hosted webpage

Objective 2:

Implementation of a user device (STA). The user device shall be compatible with all MAC
functions listed (and any additional features that arise as a result of development). This device
shall connect to a computer to provide internet connectivity.

1. Implemented in Zynq 7000 processor with RTOS and on PL (distribution of sub modules between
PS and PL chosen by the developer)

2. The MAC processor at the user responds to the access point network related functions

3. Device driver: A USB interface acting as communication device class (CDC) shall be implemented
to serve as the connection between computer and user FPGA. This device shall be designed in such a
way to appear as a USB NIC

4. WPA/WPA2 authentication via computer

5. USB interface: USB High speed (480 Mbps) with ULPI

6. Soft-core USB device stack in FPGA
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7. Buffer management and DMA between MAC and USB
8. USB Vendor/Product ID detection
9. Kernel module with hotplug support
10. Driver architecture (suggestions, but not limited to):
a. Linux wireless stack: cfg80211 and mac80211
1. TX/RX data path
ii. netlink interface for configuration
iii.  ioctl support for manual setup
b. Windows Driver Framework: UMDF (User-Mode Driver Framework)
1. Implement standard Windows NDIS
i. Interface with Network API
iii. Plug and Play (PnP) support
iv. Support for WLAN tools: netsh wlan, WiFi settings
v. WHQL signed driver
11. The rest of the blocks at the user MAC has similar functionality corresponding to the access point.

—_. e

Test Cases / Verification (to be conducted at IIT Delhi):

a) HLK (Hardware Lab Kit) test for USB and NDIS for Windows.

b) Linux driver tested across common distributions: Ubuntu, Debian, Fedora.

¢) Active internet connection display on the computer with throughput in iperf as per PHY
specifications.

d) Packet flow will be observed on WireShark.

e) Beacon frames, association/dissociation frames shall be displayed on USB debug console.

f) Packet collisions counter, and carrier sense information from CSMA/CA block shall be
displayed on the debug console to verify state changes.

A complete set of tender documents®* may be Download by prospective bidder free of cost from the website
http://eprocure.gov.in/eprocure/app. Bidder has to make payment of requisite fees (i.e. Tender fees, if any
online through RTGS/NEFT only.
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Terms & Conditions Details

S1. No.

Specification

1.

Due date: The tender has to be submitted on-line before the due date. The offers received after the
due date and time will not be considered. No manual bids will be considered.

2.

Preparation of Bids: The offer/bid should be submitted in two bid systems i.e. Technical bid and
Financial bid. The Technical bid should consist of all technical details along with commercial terms
and conditions. Financial bid should indicate item wise price for the items mentioned in the
technical bid in the given format i.e BoQ XXXX.

The Technical bid and the financial bid should be submitted Online.

Note: -Comparison of prices will be done ONLY on the bids submitted for the Main Equipment and
anything asked as ‘Optional’ in the specs is not to be included for overall comparison.

EMD (if applicable): The tenderer should submit an EMD amount through RTGS/NEFT. The
Technical Bid without EMD would be considered as UNRESPONSIVE and will not be accepted.
The EMD will be refunded without any interest to the unsuccessful bidders after the award of
contract. Refer to Schedule (at page 1 of this document) for its actual place of submission.

Refund of EMD: The EMD will be returned to unsuccessful Tenderer only after the Tenders are
finalized. In case of successful Tenderer, it will be retained till the successful and complete
installation of the equipment.

Opening of the tender: The online bid will be opened by a committee duly constituted for this
purpose. Online bids (complete in all respect) received along with EMD (if any) will be opened as
mentioned at “Annexure: Schedule” in presence of bidders representative if available. Only one
representative will be allowed to participate in the tender opening. Bid received without EMD (if
present) will be rejected straight way. The technical bid will be opened online first and it will be
examined by a technical committee (as per specification and requirement). The financial offer/bid
will be opened only for the offer/bid which technically meets all requirements as per the
specification, and will be opened in the presence of the vendor’s representatives subsequently for
further evaluation. The bidders if interested may participate on the tender opening Date and Time.
The bidder should produce authorization letter from their company to participate in the tender
opening.

Acceptance/ Rejection of bids: The Committee reserves the right to reject any or all offers without
assigning any reason.

Pre-qualification criteria:

(1) Bidders should be the manufacturer / authorized dealer. Letter of Authorization from original
equipment manufacturer (OEM) on the same and specific to the tender should be enclosed.

(1) An undertaking from the OEM is required stating that they would facilitate the bidder on a
regular basis with technology/product updates and extend support for the warranty as well. (Ref.
Annexure-II)

(1i1) OEM should be internationally reputed Branded Company.

(iv) Non-compliance of tender terms, non-submission of required documents, lack of clarity of the
specifications, contradiction between bidder specification and supporting documents etc. may lead to
rejection of the bid.

(v) In the tender, either the Indian agent on behalf of the Principal/OEM or Principal/OEM itself can
bid but both cannot bid simultaneously for the same item/product in the same tender.

(vi) If an agent submits bid on behalf of the Principal/OEM, the same agent shall not submit a bid on
behalf of another Principal/OEM in the same tender for the same item/product.

Performance Security: Performance Security may be furnished in the form of Insurance Surety
Bonds, Account Payee Demand Draft, Fixed Deposit Receipt from a Commercial bank, Bank
Guarantee (including e-Bank Guarantee) from a Commercial bank or online payment in an
acceptable form safeguarding the purchaser’s interest in all respects within 21 days from the date of
receipt of the purchase order and should be kept valid for a period of 60 days beyond the date of
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completion of warranty period.

Force Majeure: The Supplier shall not be liable for forfeiture of its performance security, liquidated
damages or termination for default, if and to the extent that, it’s delay in performance or other failure
to perform its obligations under the Contract is the result of an event of Force Majeure.

®  For purposes of this Clause, "Force Majeure" means an event beyond the control of the Supplier
and not involving the Supplier's fault or negligence and not foreseeable. Such events may
include, but are not limited to, acts of the Purchaser either in its sovereign or contractual capacity,
wars or revolutions, fires, floods, epidemics, quarantine restrictions and freight embargoes.

® [fa Force Majeure situation arises, the Supplier shall promptly notify the Purchaser in writing of
such conditions and the cause thereof. Unless otherwise directed by the Purchaser in writing, the
Supplier shall continue to perform its obligations under the Contract as far as is reasonably
practical, and shall seek all reasonable alternative means for performance not prevented by the
Force Majeure event.

10.

Risk Purchase Clause: In event of failure of supply of the item/equipment within the stipulated
delivery schedule, the purchaser has all the right to purchase the item/equipment from the other
source on the total risk of the supplier under risk purchase clause.

11.

Packing Instructions: Each package will be marked on three sides with proper paint/indelible ink, the
following:
i.Item Nomenclature
11.0rder/Contract No.
iii.Supplier’s Name and Address
iv.Consignee details
v.Packing list reference number

12.

Delivery and Documents:
Delivery of the goods should be made within a maximum of 12 to 16 weeks (for goods ready for
shipment) & Maximum (To be filled by Purchaser) weeks (For special/ to be fabricated goods) from
the date of the Purchase Order. Within 24 hours of shipment, the supplier shall notify the purchaser
and the insurance company by email the full details of the shipment including contract number, railway
receipt number/ AAP etc. and date, description of goods, quantity, name of the consignee, invoice etc.
The supplier shall mail the following documents to the purchaser with a copy to the insurance
company:

1. 4 Copies of the Supplier invoice showing contract number, goods' description, quantity

2. unit price, total amount;

3. Insurance Certificate if applicable;

4. Manufacturer's/Supplier's warranty certificate;

5. Inspection Certificate issued by the nominated inspection agency, if any
6. Supplier’s factory inspection report; and
7
8
9

Certificate of Origin (if possible by the beneficiary);

Two copies of the packing list identifying the contents of each package.

The above documents should be received by the Purchaser before arrival of the Goods (except
where the Goods have been delivered directly to the Consignee with all documents) and, if not
received, the Supplier will be responsible for any consequent expenses.

13.

Delayed delivery: If the delivery is not made within the due date for any reason, the Committee will
have the right to impose penalty 1% per week and the maximum deduction is 10% of the contract
value / price.

14.

Prices: The price should be quoted in net per unit (after breakup) and must include all packing and
delivery charges.

Price quoted should be in Indian Rupees, free delivery at IIT Delhi Campus at site (DDP/FOR).
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Further, depending on the nature of the goods, there may be cost elements towards installation and
commissioning, operator’s training, and so on. Normally, it may be included in the equipment cost
but if it is quoted separately, the same will be added in the item price for the determination of ranking
of the bidders.

The offer/bid should be exclusive of taxes and duties, which will be paid by the purchaser as
applicable. However, the percentage of taxes & duties shall be clearly indicated.

Necessary certificate will be issued on demand.

The Buyer/PFC will have the right to award contracts to different Bidders for being lowest in
particular items.

For ranking of offers, price of complete scope of supply as detailed in technical specifications, the

procuring authority/Purchaser may decide as follows for comparison of price bid -

(1) All items of the bid which are mandatorily required to meet the tendered specifications of the
item/system

(i1) If a bidder has put certain items/modules which are required to meet the tendered
specifications in the ‘optional’ part of the bid, then such optional items shall also be included
for the purpose of price comparison

(iii)  On the other hand, if a bidder has inadvertently included any item/module in its main price
bid which is not required as per tender specifications, then the price of such item/module
shall be excluded from the price comparison provided that the price for the said item/module
is clearly reflected separately in the bid

(iv)  Anything asked as ‘optional’ in our specs is not to be included for overall comparison

Non-conformities between Figures and words:

Sometimes, non-conformities/errors are also observed in responsive tenders between the quoted prices
in figures and in words. This situation normally does not arise in case of e-Procurement. This should
be taken care of in the manner indicated below:

(i) If there is a discrepancy between the unit price and the total price that is obtained by
multiplying the unit price and quantity, the unit price will prevail and the total price
will be corrected.

(i1) If there is an error in a total corresponding to the addition or subtraction of sub-totals,
the sub-totals shall prevail and the total shall be corrected;

(i) If there is a discrepancy between words and figures, the amount in words will prevail
for calculation of price.

15.

Notices: For the purpose of all notices, the following shall be the address of the Purchaser and
Supplier.
Purchaser: Prof. Abhishek Dixit

Electrical Engineering Department

Indian Institute of Technology

Hauz Khas, New Delhi - 110016.

Supplier: (To be filled in by the supplier)
(Supplier should submit its supplies information as per Annexure-II).
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16.

Progress of Supply: Wherever applicable, supplier shall regularly intimate progress of supply, in

writing, to the Purchaser as under:

Quantity offered for inspection and date;

Quantity accepted/rejected by inspecting agency and date;

Quantity dispatched/delivered to consignees and date;

Quantity where incidental services have been satisfactorily completed with date;

Quantity where rectification/repair/replacement effected/completed on receipt of any

communication from consignee/Purchaser with date;

Date of completion of entire Contract including incidental services, if any; and

7. Date of receipt of entire payments under the Contract (In case of stage-wise inspection, details
required may also be specified).

Nk
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17.

Inspection and Tests: Inspection and tests prior to shipment of Goods and at final acceptance are as

follows:

e After the goods are manufactured and assembled, inspection and testing of the goods shall be
carried out at the supplier’s plant by the supplier, prior to shipment to check whether the goods are
in conformity with the technical specifications attached to the purchase order. Manufacturer’s test
certificate with data sheet shall be issued to this effect and submitted along with the delivery
documents. The purchaser shall be present at the supplier’s premises during such inspection and
testing if need is felt. The location where the inspection is required to be conducted should be
clearly indicated. The supplier shall inform the purchaser about the site preparation, if any, needed
for installation of the goods at the purchaser’s site at the time of submission of order acceptance.

e The acceptance test will be conducted by the Purchaser, their consultant or other such person
nominated by the Purchaser at its option after the equipment is installed at purchaser’s site in the
presence of supplier’s representatives. The acceptance will involve trouble free operation and
ascertaining conformity with the ordered specifications and quality. There shall not be any
additional charges for carrying out acceptance test. No malfunction, partial or complete failure of
any part of the equipment is expected to occur. The Supplier shall maintain necessary log in
respect of the result of the test to establish to the entire satisfaction of the Purchaser, the successful
completion of the test specified.

e In the event of the ordered item failing to pass the acceptance test, a period not exceeding one
weeks will be given to rectify the defects and clear the acceptance test, failing which the Purchaser
reserve the right to get the equipment replaced by the Supplier at no extra cost to the Purchaser.

¢ Successful conduct and conclusion of the acceptance test for the installed goods and equipment
shall also be the responsibility and at the cost of the Supplier.

18.

Resolution of Disputes: The dispute resolution mechanism to be applied pursuant shall be as follows:

e In case of Dispute or difference arising between the Purchaser and a domestic supplier relating to any
matter arising out of or connected with this agreement, such disputes or difference shall be settled in
accordance with the Indian Arbitration & Conciliation Act, 1996, the rules there under and any
statutory modifications or re-enactments thereof shall apply to the arbitration proceedings. The
dispute shall be referred to the Director, Indian Institute of Technology Delhi and if he is unable or
unwilling to act, to the sole arbitration of some other person appointed by him willing to act as such
Arbitrator. The award of the arbitrator so appointed shall be final, conclusive and binding on all
parties to this order.

19.

Applicable Law: The place of jurisdiction would be New Delhi (Delhi) INDIA.

20.

Right to Use Defective Goods:

If after delivery, acceptance and installation and within the guarantee and warranty period, the
operation or use of the goods proves to be unsatisfactory, the Purchaser shall have the right to continue
to operate or use such goods until rectifications of defects, errors or omissions by repair or by partial or
complete replacement is made without interfering with the Purchaser’s operation.
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21.

Supplier Integrity:

The Supplier is responsible for and obliged to conduct all contracted activities in accordance with the
Contract using state of the art methods and economic principles and exercising all means available to
achieve the performance specified in the contract.

22.

Training:
The Supplier is required to provide training to the designated Purchaser’s technical and end user
personnel to enable them to effectively operate the total equipment.

23.

Installation & Demonstration:

The supplier is required to done the installation and demonstration of the equipment within one month
of the arrival of materials at the IITD site of installation, otherwise the penalty clause will be the same
as per the supply of materials.

In case of any mishappening/damage to equipment and supplies during the carriage of supplies from
the origin of equipment to the installation site, the supplier has to replace it with new
equipment/supplies immediately at his own risk. Supplier will settle his claim with the insurance
company as per his convenience. IITD will not be liable to any type of losses in any form.

24.

Insurance: For delivery of goods at the purchaser’s premises, the insurance shall be obtained by the
supplier in an amount equal to 110% of the value of the goods from "warchouse to warehouse" (final
destinations) on “All Risks" basis including War Risks and Strikes. The insurance shall be valid for a
period of not less than 3 months after installation and commissioning.

25.

Incidental services: The incidental services also include:
® Furnishing of 01 set of detailed operations & maintenance manual.

® Arranging the shifting/moving of the item to their location of final installation within IITD
premises at the cost of Supplier through their Indian representatives.

26.

Warranty:

(i) Warranty period shall be (as stated at page #2 of this tender) from date of installation of Goods at
the IITD site of installation. The Supplier shall, in addition, comply with the performance and/or
consumption guarantees specified under the contract. If for reasons attributable to the Supplier,
these guarantees are not attained in whole or in part, the Supplier shall at its discretion make such
changes, modifications, and/or additions to the Goods or any part thereof as may be necessary in
order to attain the contractual guarantees specified in the Contract at its own cost and expense and
to carry out further performance tests. The warranty should be comprehensive on site.

(i) The Purchaser shall promptly notify the Supplier in writing of any claims arising under this
warranty. Upon receipt of such notice, the Supplier shall immediately within in 02 days arrange
to repair or replace the defective goods or parts thereof free of cost at the ultimate destination.
The Supplier shall take over the replaced parts/goods at the time of their replacement. No claim
whatsoever shall lie on the Purchaser for the replaced parts/goods thereafter. The period for
correction of defects in the warranty period is 02 days. If the supplier having been notified fails
to remedy the defects within 02 days, the purchaser may proceed to take such remedial action as
may be necessary, at the supplier’s risk and expenses and without prejudice to any other rights,
which the purchaser may have against the supplier under the contract.

(ii1) The warranty period should be clearly mentioned. The maintenance charges (AMC) under
different schemes after the expiry of the warranty should also be mentioned. The
comprehensive warranty will commence from the date of the satisfactory
installation/commissioning of the equipment against the defect of any manufacturing,
workmanship and poor quality of the components.

(iv) After the warranty period is over, Annual Maintenance Contract (AMC)/Comprehensive
Maintenance Contract (CMC) up to next two years should be started. The AMC/CMC charges
will not be included in computing the total cost of the equipment.

27.

Governing Language:
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The contract shall be written in English language. English language version of the Contract shall
govern its interpretation. All correspondence and other documents pertaining to the Contract, which
are exchanged by the parties, shall be written in the same language.

28.

Applicable Law:
The Contract shall be interpreted in accordance with the laws of the Union of India and all disputes
shall be subject to place of jurisdiction.

29.

Notices:
e Any notice given by one party to the other pursuant to this contract/order shall be sent to the
other party in writing or by email and confirmed in writing to the other party’s address.
e A notice shall be effective when delivered or on the notice’s effective date, whichever is later.

30.

Taxes:

Suppliers shall be entirely responsible for all taxes, duties, license fees, octroi, road permits, etc.,
incurred until delivery of the contracted Goods to the Purchaser. However, GST etc, in respect of the
transaction between the Purchaser and the Supplier shall be payable extra, if so stipulated in the order.

31.

Duties:

IT Delhi is exempted from paying custom duty under notification No.51/96 (partially or full) and
necessary “Custom Duty Exemption Certificate” can be issued after providing following information
and Custom Duty Exemption Certificate will be issued to the shipment in the name of the Institute, (no
certificate will be issued to third party): The procured product should be used for teaching, scientific
and research work only.

a) Shipping details i.e. Master Airway Bill No. and House Airway No. (if exists)

b) Forwarder details i.e. Name, Contact No., etc.

32.

Payment:

100% payment shall be made by the Purchaser against delivery, inspection, successful installation,
commissioning and acceptance of the equipment at IITD in good condition and to the entire
satisfaction of the Purchaser and on production of unconditional performance bank guarantee as
specified in Clause 8 of tender terms and conditions.

33.

User list: Brochure detailing technical specifications and performance, list of industrial and
educational establishments where the items enquired have been supplied must be provided. (Ref.
Annexure-III)

34.

Manuals and Drawings:

(1) Before the goods and equipment are taken over by the Purchaser, the Supplier shall supply
operation and maintenance manuals. These shall be in such details as will enable the Purchaser to
operate, maintain, adjust and repair all parts of the works as stated in the specifications.

(i) The Manuals shall be in the ruling language (English) in such form and numbers as stated in the
contract.

(ii1) Unless and otherwise agreed, the goods equipment shall not be considered to be completed for the

purposes of taking over until such manuals and drawing have been supplied to the Purchaser.

35.

Application Specialist: The Tenderer should mention in the Techno-Commercial bid the
availability and names of Application Specialist and Service Engineers in the nearest regional office.
(Ref. to Annexure-III)

36.

Site Preparation: The supplier shall inform to the Institute about the site preparation, if any, needed
for the installation of equipment, immediately after the receipt of the purchase order. The supplier
must provide complete details regarding space and all the other infrastructural requirements needed
for the equipment, which the Institute should arrange before the arrival of the equipment to ensure
its timely installation and smooth operation thereafter.

The supplier shall visit the Institute and see the site where the equipment is to be installed and may
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offer his advice and render assistance to the Institute in the preparation of the site and other pre-
installation requirements.

37.

Spare Parts
The Supplier may be required to provide any or all of the following materials, notifications, and
information pertaining to spare parts manufactured or distributed by the Supplier:
ii. Such spare parts as the Purchaser may elect to purchase from the Supplier, providing that this
election shall not relieve the Supplier of any warranty obligations under the Contract; and
iii. In the event of termination of production of the spare parts:
iv. Advance notification to the Purchaser of the pending termination, in sufficient time to permit the
Purchaser to procure needed requirements; and
v. Following such termination, furnishing at no cost to the Purchaser, the blueprints, drawings and
specifications of the spare parts, if requested.
Supplier shall carry sufficient inventories to assure ex-stock supply of consumable spares for the
Goods, such as gaskets, plugs, washers, belts etc. Other spare parts and components shall be supplied
as promptly as possible but in any case within six months of placement of order.

38.

Defective Equipment: If any of the equipment supplied by the Tenderer is found to be substandard,
refurbished, un-merchantable or not in accordance with the description/specification or otherwise
faulty, the committee will have the right to reject the equipment or its part. The prices of such
equipment shall be refunded by the Tenderer with 18% interest if such payments for such equipment
have already been made. All damaged or unapproved goods shall be returned at suppliers cost and
risk and the incidental expenses incurred thereon shall be recovered from the supplier. Defective part
in equipment, if found before installation and/or during warranty period, shall be replaced within 45
days on receipt of the intimation from this office at the cost and risk of supplier including all other
charges. In case supplier fails to replace above item as per above terms & conditions, IIT Delhi may
consider "Banning" the supplier.

39.

Termination for Default:
The Purchaser may, without prejudice to any other remedy for breach of contract, by written notice of
default sent to the Supplier, terminate the Contract in whole or part:
1. If the Supplier fails to deliver any or all of the Goods within the period(s) specified in the order
or within any extension thereof granted by the Purchaser; or
i1 If the Supplier fails to perform any other obligation(s) under the Contract.
111 If the Supplier, in the judgment of the Purchaser has engaged in corrupt or fraudulent practices
in competing for or in executing the Contract.

®  For the purpose of this Clause:

1. “Corrupt practice” means the offering, giving, receiving or soliciting of anything of value
to influence the action of a public official in the procurement process or in contract
execution.

1.  “Fraudulent practice” means a misrepresentation of facts in order to influence a

procurement process or the execution of a contract to the detriment of the Borrower,
and includes collusive practice among Bidders (prior to or after bid submission)
designed to establish bid prices at artificial non-competitive levels and to deprive the
Borrower of the benefits of free and open competition;’”

® [n the event the Purchaser terminates the Contract in whole or in part, the Purchaser may procure,
upon such terms and in such manner, as it deems appropriate, Goods or Services similar to those
undelivered, and the Supplier shall be liable to the Purchaser for any excess costs for such similar
Goods or Services. However, the Supplier shall continue the performance of the Contract to the
extent not terminated.

40.

Downtime: During the warranty period not more than 5% downtime will be permissible. For every
day exceeding permissible downtime, penalty of 1/365 of the 5% item value will be imposed.
Downtime will be counted from the date and time of the filing of complaint with in the business
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hours.

41.

Training of Personnel: The supplier shall be required to undertake to provide the technical training
to the personnel involved in the use of the equipment at the Institute premises, immediately after
completing the installation of the equipment for a minimum period of one week at the supplier’s
cost.

42.

Disputes and Jurisdiction: Any legal disputes arising out of any breach of contract pertaining to
this tender shall be settled in the court of competent jurisdiction located within New Delhi.

43.

Compliancy certificate: This certificate must be provided indicating conformity to the technical
specifications. (Annexure-I)

44.

As per Ministry of Finance, Deptt. of Expenditure, Public Procurement Division Order (Public
Procurement No.l) issued from file No.6/18/2019-PPD dated 23" July, 2020 regarding
Restrictions under Rule 144 (xi) of the General Financial Rules (GFRs) 2017, it is directed that any
bidder from a country which shares a land border with India will be eligible to bid in any
procurement whether of goods, services (including consultancy services and non-consultancy
services) or works (including turnkey projects) only if the bidder is registered with the Competent
Authority i.e. the Deptt. for Promotion of Industry and Internal Trade (DPIIT). The said order will
not apply to bidders from those countries (even sharing a land border with India) to which the
Government of India has extended lines of credit or in which the Government of India is engaged in
development projects (updated lists of the countries are given in the Ministry of External Affairs)

“Bidder” (including the term ‘tenderer’, ‘consultant’ or ‘service provider’ in certain contexts) means
any person or firm or company, including any member of a consortium or joint venture (that is an
association of several persons, or firms or companies), every artificial juridical person not falling in
any of the descriptions of bidders stated hereinbefore, including any agency branch or office
controlled by such person, participated in a procurement process.

“Bidders from a country which shares a land border with India” for the purpose of this Order means:
1. An entity incorporated, established or registered in such a country; or

li. A subsidiary of an entity incorporated, established or registered in such a country; or

Ii. An entity substantially controlled through entities incorporated, established or registered in such
a country; or

An entity whose beneficial owner is situated in such a country; or

An Indian (or other) agent of such an entity; or

A natural person who is the citizen of such a country; or

A consortium or joint venture where any member of the consortium or joint venture falls under
any of the above

S~ = < <

The beneficial owner for the purpose of above will be as under: -

1. In case of a company or Limited Liability Partnership, the beneficial owner is the natural person
(s), who, whether acting alone or together, or through one or more juridical person, has a
controlling ownership interest or who exercise control through other means.

Explanation-

a. “Controlling ownership interest” means ownership of or entitlement to more than twenty-
five per cent of share or capital or profit of the company;

b. “Control” shall include the right to appoint majority of the directors or to control the
management of policy decisions including by virtue of their shareholding or management
rights or shareholders agreements or voting agreements;

2. In case of a partnership firm, the beneficial owner is the natural person (s) who, whether acting

alone or together, or through one or more juridical person, has ownership of entitlement to more
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than fifteen percent of capital or profits of the partnership;

3. In case of an unincorporated association or body of individuals, the beneficial owner is the
natural person (s), who, whether acting alone or together, or through one or more juridical
person, has ownership of or entitlement to more than fifteen percent of the property or capital or
profits of such association or body of individuals;

4. Where no natural person is identified under (1) or (2) or (3) above, the beneficial owner is the
relevant natural person who holds the position of senior managing official;

5. In case of a trust, the identification of beneficial owner(s) shall include identification of the
author of the trust, the trustee, the beneficiaries with fifteen percent or more interest in the trust
and any other natural person exercising ultimate effective control over the trust through a chain
of control or ownership.

An agent is a person employed to do any act for another, or to represent another in dealings with the
third person.

For Works contracts, including Turnkey contracts, the successful bidder shall not be allowed to sub-
contract works to any contractor from a country which shares a land border with India unless such
contractor is registered with the Competent Authority.

A certificate shall be submitted by bidders in the tender documents regarding their
compliance with the said order. If the certificate submitted by a bidder whose bid is accepted is
found to be false, this would be a ground for immediate termination and further legal action in
accordance with law. Annexure VI (For Goods/ Services contracts)/ Annexure VII (For Works
contracts, including Turnkey contracts)
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It is mandatory for bidders to quote items having local content minimum 20%. Refer revised
Public Procurement (Preference to Make in India), Order 2017, No. P-45021/2/2017-PP (B.E-
II) dated 16.09.2020 issued by DPIIT, Ministry of Commerce and Industry, Govt. of India.
(Submit duly filled Annexure VIII for the same). The Annexure VIII once submitted in _the
Technical Bid will be final. Submission of Revised Annexure VIII will NOT be accepted.

As per O.M. of DPIIT, Ministry of Commerce and Industry, Govt. of India No.P-
45021/102/2019-BE-II- Part (1) (E-50310) Dated 04.03.2021, Bidders offering Imported products
will fall under the category of Non_Local Suppliers. They cannot claim themselves as Class-I or
Class —II Local Suppliers by claiming the services such as Transportation, Insurance,
Installation, Commissioning, Training and After Sale Service Support like AMC/ CMC etc. as
Local Value Addition.
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ANNEXURE-I

COMPLIANCE SHEET
TECHNICAL SPECIFICATION
S. No. Specification Compliance
Y/N
Design and Implementation of PHY and MAC for Wireless Network.
The integrated PHY layer shall be designed in accordance with the objectives
listed below, with a provision to test individual modules independently.
The integrated MAC layer shall be designed in accordance with the
objectives listed below, with a provision to test individual modules
independently, and output of data flow and frames on debug console.
The PHY and MAC subsystems shall seamlessly integrate and shall be able
to provide internet access to multiple users.
The communication setup shall consist of two FPGAs connected via a wired
interface.
Verification methods and acceptance criteria for the defined test cases may
be relaxed upon consultation and mutual agreement with the IIT Delhi team.
All interfaces in the design shall be of AXI4-Stream.
All verification methods and further technical explanations shall be clarified
by referring to the accompanying annexure document.
S. No. Parameter Specification Verification | Compliance
Y/N
1. M-PAM (M = 2, 4, §, e Pulse Shaping: Root-raised | Annexure 1,
32) baseband cosine Objective 1
modulation block e RRC roll-off factor: 0.35-
0.45
e Line Rate: 200 Mbps
e Selectable modulation order
during runtime: Mandatory
2. M-QAM (M =4, 16, 64, e Pulse Shaping: Root-raised | Annexure 1,
1024) passband cosine Objective 2
modulation block e RRC roll-off factor: 0.35-
0.45
e Line Rate: 200 Mbps
e Selectable modulation order
during runtime: Mandatory
e Provision to change carrier
frequency: Mandatory
3. channel coding e Values of n, k and d with Annexure 1,

d > 5 targeting a code rate | Objective 3
(k/n) in the range of 0.75 to

25



0.95

Values of n, k and d, along
with the generator
polynomial g(x) for
codeword generation shall
be explicitly documented

Channel state
information (CSI)
estimation block

Estimation method (e.g.,
pilot-based, decision-
directed, blind estimation
etc) shall be explicitly
documented

Annexure 1,
Objective 4

Digital automatic gain
control (AGC) block

Normalize the signal
amplitude after ADC

Shall automatically adjust
the gain on a frame-by-
frame basis/within the
preamble interval

Block output shall be
independent of input power
variations

Annexure 1,
Objective 5

WiFi access point MAC

WLAN interface:
Hardware platform:
Zynq7000

CSMA/CA

DHCP server functionality
Domain master and domain
controller modes

CRC offloaded in RTL
block

Supports multiple users in
WLAN side

Support Raw Ethernet
frames

WAN interface:

Gigabit Ethernet,
GMII/RGMII

DHCEP client functionality
Active internet access

assumed from a router on
WAN side

Annexure 2,
Objective 1

Wireless station

WLAN interface:

Hardware platform:
Zynq7000

Compatible with
corresponding AP functions
in list item number 6.

Computer
interface:

USB CDC interface

Annexure 2,
Objective 2
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e USB version: USB
HighSpeed (480 Mbps)

e  WPA/WPA2 authentication
via computer

e Soft-core USB device stack
in FPGA

e DMA between MAC and
USB

e USB Vendor/Product ID
detection

e Kemel module with hotplug
support

e Linux driver architecture:
cfg80211 and mac80211

e Windows driver framework:
UMDF (User-Mode Driver
Framework)

8. Solution form (IP/Bit IP and source code -
stream)

9. Board support package Mandatory -
provided

10. FPGA boards provided
for testing

Yes, Zynq7000 with -
AD-FMC DAQ3-EBZ

I have also enclosed all relevant documents in support of my claims, (as above) in the following pages.

Signature of Bidder

Name:

Designation:

Organization Name:

Contact No. :
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ANNEXURE-II
<< Organization Letter Head >>
DECLARATION SHEET

We, hereby certify that all the information and data furnished by
our organization with regard to this tender specification are true and complete to the best of our knowledge. I have
gone through the specification, conditions and stipulations in details and agree to comply with the requirements
and intent of specification.

This is certified that our organization has been authorized (Copy attached) by the OEM to participate in Tender.
We further certified that our organization meets all the conditions of eligibility criteria laid down in this tender
document. Moreover, OEM has agreed to support on regular basis with technology / product updates and extend
support for the warranty.

The prices quoted in the financial bids are subsidized due to academic discount given to IIT Delhi.

We, further specifically certify that our | NAME & ADDRESS OF
organization has not been Black Listed/De | THE Vendor/ Manufacturer / Agent
Listed or put to any Holiday by any Institutional
Agency/ Govt. Department/ Public Sector
Undertaking in the last three years.

1. Phone

Fax

E-mail

Mobile Number

GST Number

2.
3.
4. Contact Person Name
5.
6.
7.

PAN Number

(In case of on-line payment of Tender Fees)

8. UTR No. (For Tender Fee)

9. Kindly provide bank details of the bidder in
the following format:
a) Name of the Bank

b) Account Number

(Signature of the Tenderer)

Name:

Seal of the Company
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Annexure-II11

List of Govt. Organization/Deptt.

List of Government Organizations for whom the Bidder has undertaken such work during last three
years (must be supported with work orders)

Name of the organization Name of Contact Person Contact No.

Name of application specialist / Service Engineer who have the technical competency to handle and
support the quoted product during the warranty period.

Name of the organization Name of Contact Person Contact No.
Signature of Bidder
Name:
Designation:

Organization Name:

Contact No. :

PREVIOUS SUPPLY ORDER DETAILS
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Name of the Firm

Annexure - IV

Order placed
by (Full
address of
Purchaser)

Order
No. and
Date

Description
and quantity
of order
equipment

Value
of
order

Date of
Completion
of delivery

as per
contract

Has the
equipment been
installed
satisfactorily
(Attach a
Certificate
from the
Purchaser/
Consignee)

Contact
person along
with
Telephone
No., Fax No.
and email
address)

Signature and Seal of the Manufacturer/ Bidder

Place:

Date:
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ORIGINAL EQUIPMENT MANUFACTURER (OEM)
Manufacturing Authorization form (MAF)
(On Letter Head of Manufacturer)

ANNEXURE-V (Revised)

Tender NO. = oune e Date:- ..............

To

The Director,
Indian Institute of Technology Delhi,
New Delhi- 110016

Dear Sir,
We manufactures of original equipment at e address of
factory......oooviviiiii ) do hereby authorize M/s (Name and address of Agent) to submit a bid,

negotiate and receive the order format against your tender enquiry.

M/S. is authorized to bid and conclude the contract in regard to this
business.
We hereby extend our full guarantee and warranty as per clause ................cooeveenennt. of the terms and

conditions NIQ for the goods and services offered by the above firm.

Yours Faithfully,

(Name)

(Name & Seal of Manufactures)

Note: -

Items of indigenous nature or quoted in INR, more than 1 authorized representative may participate in the same tender
and submit their bids on behalf of their OEM/Principal/Manufacturer if the OEM permits more than one authorized bidder
in such case as per their policy.

In cases of agents quoting in offshore procurements, on behalf of their principal manufacturers, one agent cannot
represent two manufacturers or quote on their behalf in a particular tender enquiry. One manufacturer can also authorize
only one agent/dealer

The letter of authority should be on the letterhead of the manufacturer and should be signed by a person competent and

having the power of attorney to bind the manufacturer. The same should be included by the bidder in its techno-commercial
unpriced bid.
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<On Organization Letter Head>
(ANNEXURE-VI)

(For Goods/ Services Contracts)

No. Dated:

CERTIFICATE

I have read the clause regarding restrictions on procurement from a bidder of a country which

shares a land border with India and hereby certify that this bidder is not from such a country.

OR (whichever is applicable)

I have read the clause regarding restrictions on procurement from a bidder of a country which

shares a land border with India and hereby certify that this bidder is from (Name of

Country) and has been registered with the Competent Authority. I also certify that this bidder fulfills

all the requirements in this regard and is eligible to be considered.

(Copy/ evidence of valid registration by the Competent Authority is to be attached)

Signature of Bidder/ Agent

Name:

Designation:

Organization Name:

Contact No. :

32



<On Organization Letter Head>
(ANNEXURE-VII)

(For Works Contracts, including Turnkey contracts)

No. Dated:

CERTIFICATE

I have read the clause regarding restrictions on procurement from a bidder of a country which
shares a land border with India and on sub-contracting to contractors from such countries and hereby
certify that this bidder is not from such a country and will not sub-contract any work to a contractor

from such countries unless such contractor is registered with the Competent Authority.

OR (whichever is applicable)

I have read the clause regarding restrictions on procurement from a bidder of a country which

shares a land border with India and on sub-contracting to contractors from such countries and hereby

certify that this bidder is from (Name of Country) and has been registered with the
Competent Authority and will not sub-contract any work to a contractor from such countries unless
such contractor is registered with the Competent Authority. I also certify that this bidder fulfills all

the requirements in this regard and is eligible to be considered.

(Copy/ evidence of valid registration by the Competent Authority is to be attached)

Signature of Bidder/ Agent

Name:

Designation:

Organization Name:

Contact No. :
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(ANNEXURE-VIII)
DECLARATION OF LOCAL CONTENT

(To be given on Company Letter Head — For tender value below Rs.10 Crores)
(To be given by Statutory Auditor/ Cost Auditor/ Cost Accountant/ CA for tender value above Rs.10 Crores)

To,

The Director,

Indian Institute of Technology Delhi
New Delhi-110016

Subject: - Declaration of Local Content

Tender Reference No:

Name of Tender/ Work:

1. Country of Origin of Goods being offered:

We hereby declare that items offered has % local content

Details of the Location at which the Local Value Addition is made

Cal

Details of Local Content

“Local Content” means the amount of value added in India which shall, unless otherwise prescribed by the
Nodal Ministry, be the total value of the item procured (excluding net domestic indirect taxes) minus the value
of the imported content in the item (including all customs duties) as a proportion of the total value, in percent.

Bidders offering Imported products will fall under the category of Non Local Suppliers. They cannot claim
themselves as Class-1 or Class —II Local Suppliers by claiming the services such as Transportation,
Insurance, Installation, Commissioning, Training and After Sale Service Support like AMC/ CMC etc. as
Local Value Addition.

“*False declaration will be in breach of Code of Integrity under Rule 175(1)(i)(h) of the General Financial
Rules for which a bidder or its successors can be debarred for up to two years as per Rule 151(iii) of the
General Financial Rules along with such other actions as may be permissible under law.”

Yours faithfully,

(Signature of the bidder, with Official Seal)

Note: It is mandatory for bidders to quote items having local content minimum 20%. Refer revised Public Procurement (Preference
to Make in India), Order 2017, No. P-45021/2/2017-PP (B.E-II) dated 16.09.2020 issued by DPIIT, Ministry of Commerce and
Industry, Govt. of India. (Submit duly filled Annexure VIII for the same). The Annexure VIII once submitted in the Technical Bid
will be final. Submission of Revised Annexure VIII will NOT be accepted.
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(ANNEXURE-IX)

BID SECURITY UNDERTAKING
(To be issued by the bidder on company’s letterhead in lieu of EMD)

To,
The Registrar,

LI.T. Delhi, Hauz Khas,
Delhi — 110016.

We, M/s (Name of the Firm), with ref. to Tender
No. dated hereby undertake that:

1. We accept all terms and conditions of the tender document.

2. We accept that, we will not modify our bid during the bid validity period and will honour the contract after
the award of contract.

3. In the event of any modification to our bid by us or failure on our part to honour the contract after final
award, our firm may be debarred from participation in any tender/ contract notified by IIT Delhi for a

period of one year.
Yours faithfully,
(signature)
Name:

Date:
Office Seal:
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Online Bid Submission:

BID SUBMISSION

The Online bids (complete in all respect) must be uploaded online in two Envelops as explained below: -

Envelope — 1
(Following documents to be provided as single PDF file)
SI. No. | Document Content File Types
1. Compliance Sheet (Annexure - ) .PDF
2. Organization Declaration (Annexure - II) .PDF
3. List of organizations/ clients where the same products have been -PDF
supplied (in last two years) along with their contact number(s).
(Annexure-III)

4. Technical supporting documents in support of all claims made at PDF
Annexure-|

> Te(;;ndlcal Previous Supply Order (Annexure - [V) PDF

6. Original Equipment Manufacturing .PDF
Manufacturing Authorization Form (MAF) (Annexure — V)

7. (For Goods/ Services Contracts) .PDF
Certificate - Bidder Not from/ from Country sharing Land border
with India & Registration of Bidder with Competent Authority
(Annexure-VI)

8. (For Works Contracts, including Turnkey Contracts) .PDF
Certificate — Bidder Not from/ from Country sharing Land border
with India, Registration of Bidder with Competent Authority & not
sub-contract any work to a contractor from such countries unless
such contractor is registered with the Competent Authority
(Annexure-VII)

9. Declaration of Local Content (Annexure-VIII) .PDF

10. Bid Security Undertaking in lieu of EMD (Annexure-1X) .PDF

Envelope — 2

S1. No. | Document Content

1. Financial | Price bid should be submitted in given BOQ XXXX.xls format. XLS
Bid (Note: -Comparison of prices will be done ONLY on the bids

submitted for the Main Equipment and anything asked as ‘Optional’
in the specs is not to be included for overall comparison.) Bids for
optional items are to be submitted in ‘sheet2 Quote for optional
items’
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