A proposal to upgrade the Pune - N'gaon fiber optic Iink\
and link GMRT-Housing colony to the network
By: S.Sureshkumar, A.B.Adoni
Dated: 5th Nov 2003
Introduction:

The NCRA-TIFR, Pune university campus is connected to GMRT Observatory ,
Narayangaon by a 100 Mbps Fast Ethernet link using single mode fiber of DOT/BSNL,
Pune. Over years the users of this link has increased and needs an upgrade to higher data
rate. The upgrade can be an another 100 Mbps link or a Gigabit ethernet link. With the
data rate not finalized this report presents various possibility to upgrade the link cost
effectively and off the shelf systems as main critena.

Scheme 1:

Figure 1 shows the block diagram of the scheme. The scheme proposes one more 100
Mbps fast ethernet link at 1550 nm wavelength in addition to the existing 1310 nm system.
The scheme will simply double the existing capacity and it uses Wavelength division
multiplexing (WDM) to utilize the same fiber for two links. The scheme uses the existing
1310 nm 100 Mbps faster ethernet system and requires four numbers of 1560 nm
transreceiver. The implementation requires WDM-Muxand WDM-De-Muzas shown in
the diagram. The total cost of the fiber optic units to implement this scheme is (4
Transreceiver cost + WDM couplers cost } 12,000 $ approx. The 1650 nm transreceiver can
drive a maximum distance of 130 km but it is safe to have good power margin in the link
also degradation due to fiber dispersion has to be studied if carried without repeater at

Rajgurunagar.

It is also to be noted that to reduce the Narayangaon —Pune traffic, it is better to
have at least a 64 kbps link at Narayangaon end. As when the existing 64 kbps link from
Pune via Mumbai fails, the GMRT losses connectivity to outside world, having a 64 kbps
link from the GMRT end through VSNL will improve its reliability.

Scheme 2a:

Figure 2. shows the block diagram of the scheme., This scheme uses one Gigabit
Ethernet systems over the existing fiber link between NCRA-Pune and GMRT-Khodad
replacing the existing 100 Mbps fast ethernet link. The figure also shows the
manufacturer, model number, unit cost and the numbers of the fiber optic modules required
to implement the link. The MRV unit has 850 nm to SM1550 nm repeater which can be
directly connected to Gigabit Ethernet switches with optical ports. The Fiber optic units
alone cost from 12,000 $ to 15,000 $ approx. The cost quoted here is from the information

available on the Web.



Scheme 2b:

Figure 3 shows as scheme to connect the GMRT housing colony while increasing the
capacity of the existing fiber optic link at 1310 nm. The scheme 2b is an addition to the
scheme 2a ie. 1 Gigabit Ethernet link at 1550 nm will connect NCRA-Pune and
GMRT-Khodad and a 1310 nm system will connect GMRT-Khodad and GMRT--Housing
colony with a 100 Mbps fast ethernet link. The scheme uses the removed 1310 nm
transreceivers mentioned in scheme 2a and uses the same to connect the GMRT-Housing
colony. This scheme uses WDM-Muxand WDM-de-Mux It is to be noted that the number
of 1310 nm systems are reduced here and the WDM couplers can be kept at the field joint
itself as they are passive device. The fiber is being shared between GMRT-Khodad and
GMRT-Housing colony. The configuration permits a leased line connection at
GMRT-Housingcolony and the same is connected to GMRT-Khodadthrough the 100 Mbps
fast ethernet link at 1310 nm. The traffic is well separated here for the GMRT users. The
users at pune also can have access to the leased line at GMRT-housing colony via
GMRT-Khodad.

Scheme 2¢:

Figure 4 shows a refined scheme that the fiber optic transreceiver can be kept at
Narayangaon telephone exchange and the existing copper wire between VSNL and
Narayangaon telephone exchange can bring us the leased line connection to GMRT. To
connect to GMRT-Housingcolony an over head fiber optic line is suggested. This will speed
up the connectivity to colony as problems exist in making a loop with the emstmg fiber link
at GMRT-housing colony.

Scheme 2d:

Figure 5 show the final scheme for connecting Pune-N’gaonlink to GMRT-Housing
colony. Since the earlier finalized proposal as shown in appendix 1 took off from the DOT
end the scheme was modified as show in Figure 4. Here the Pune-N’gaonlink upgrade to
high data rate is postponed. Connecting GMRT-Housingcolony to the link and a leased line
at GMRT end was given priority. Here based on above priority the Pune-N'gaon100 Mbps
link gets terminated at GMRT-Housingcolony and the VSNL leased line of 64 kbps gets
connected at GMRT-Housingcolony through copper wire with a repeater at Narayangaon
telephone exchange. The details of the connection is shown in figure 5 and 6. The VSNL
uses a HDSL link similar to ADSL. The HDSL-RADmodem gets connected to the VSNL
router with the interfaces shown in figure 5. It is to be noted we have avoided a Cisco
router to convert copper wire interface to 100 Mbps R—J45 interface by insisting for a
modem with RJ-45 interface at our GMRT-Colony end.

From the GMRT-Housingcolony the 100 Mbps link get connected to GMRT-Khodad
via the existing fiber through the W-armfiber as mentioned earlier. The scheme uses spare
units of 1310 nm transreceiver from NCRA-Pune. Thus the additional cost of fiber optic
transreceiver is reduced here, but there may be a poor reliability over the copper cable. A
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Figure 3: Scheme 2b , 1 Gigabit link connecting NCRA-Pune and GMRT-Khodad at 1550 nm 1310nm
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Figure 5: Scheme 2d: Presently 4 units of 1310 nm transreceivers working in the link. Now we require two more units to establish this configuration
The spare units of two numbers available at Pune is being used here to support two additional units of 1310 nm

Scheme by: S.Sureshkumar, EE-D,
Dated 16/06/2003




Copper wie
copper wive VENL M’gon T.Exch. o
% N*gaon TEaxch. GMRT Colong RI 45 ( 107100 Exhorriot)
! H / (Available inRAD}
HDSL - RAD HDSL - RAD HDSL - RAD HDSL - RAD
: Mndnm ~+S5 km ~ 3 ki Modem
: N'gaon Tdep hone Exchange Modem at colony
Modemn connezted back o back
for incveasi ng the chatance

SWITCH LV 100 Mbp=

Vi3S G703 ( +-wite ) L'—|

Routing Switch et Colony

L00 Mbps
L1310 nm

Note:
"This is the minimum configuration ane can have & connect GMRT colony GMRT colony to

"The HDSL modems awe from RAD-COM and exprivalent product not

available in D-link { checked on Net ) | GMRT Obzecvatory

Since this moderm cannot diive toul 8 km we need additional one paiv of

modems which wall increase cost by another L Tukh.

Cizro wuter can be avoided since HDSL — RAD modem give RI 45 ineciface.

The GMRT end fiber unit to be shifted w0 Colony and between colony and

GMRT site we can have D-link modem for S0 Lm available off theshsif.

Cost hex to be enguired fou this one pair of L00 Bbps L3O nm Transwecerver. Eﬂ'{f—_@_

A Switch is & must and if it can also be configured as 4 rower it will be bewer Schere by: S.5umeshkumay/ Aba Adomni
at colony. Ovelse we can have 2 PC as 2 pouter to have less traffico between Dated 24707/ 2003

colony and NCRA. and Colony and GMKT.

Reliability of lnfcphn ne §i ne between W gaon Each. and Colony is poocand

chance of hnk gmrg. downis high.

If Budget permits then connecong VSNL thuough our 100 Hbps kink fiom M'gacn

Exch. o colony will be grod ax shown in mj- nmhcr proposal.

Alzo we necd to get petmiEsion o put :




APPENDIX -4

FIBRE OPTIC CABLE LAYOUT NEAR NARAYANGAON

GMRT Antenna Control Fibres

— . =

Fibre Oplic Cable
- from N'Gaon exchange
to Nashik

Oilice aat

o W R o A — A

New 4 Core Fibrs Cable
now heing requested for

laying

N'Gaon Telephone Exchange— - — - — = _ _ _

Narayangaon [ * —~t——-* ""_'44’——

NH50
Nationa Highway

™= @GMRT, Kh. Lat,

NEW & Cont
— OPTICAL FIARE @ -

CanLe

—@— Pipe Fok

_ ~ 200melres
GMRT celony ‘L‘/‘"@‘t‘

‘Pune

‘G:r-

Enclosure to letter no:GMRT/NG/FIB-LIN K/GRN-50, di: Faeasoat

15h)2.00!

(Furup€ CAALE tAYax) )
To BE PLACIH ALiIng THS

S1DE fE

$¥{(Pires For A 2B Are 7o AE
IN THESR SAn w..emuagm”’z_‘”?

/4

Zsj';-f:wi}" |
N.V. NAGARATHNAM

Project Enginesr
GMRT PROJECT
~ Tata instiute of fundamenial Resscarch

PFoona Univenilly Campus
Ganeshkhing, fune-411 007, -



Acknowledgment:

I would like to thank Prof. S.Ananthakrishnan, Prof. AP.Raoc and Shri.
N.Nagarathanam in permitting to work on this proposal and the support provided to me
while discussing with DOT and VSNL to study the feasibility of the links. I also thank my
colleagues Dr. Jayaram Chengalure, Dr. A.Ramana, Shri.R.Balu for the discussion and
their valuable suggestion given during this work. I also thank Mr. K. Raja in helping me
getting the cable laying done between the colony and Nasik highway.



