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About this docunent

Thi s docunent provides conprehensive details for installing th
System These include procedures to verify that the Nokia Inlit
installed correctly and is functional.

The information in the docunent has been arranged in a manner
installation of a Nokia Inlite Systemis carried out with opti
Actions requiring specific attention have been suitably highli

The docunent content is organised as foll ows:
. Contents of delivery in Chapter 2

. Work order in Chapter 3

. Unpacki ng in Chapter 4

. I nstallation procedures in Chapter 5

Thr oughout the docunent, warnings, cautions and notes are give
appropriate. However, it is npbst inportant that before startini
War ni ngs and Cautions and Product Description associated with t
are carefully read.
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Contents of delivery

The Nokia InLite Systemis delivered in a nunber of packages. T
of packages is determ ned by the nunber of Local Units and Rent
needed to ensure optinmum cellular capacity within the buil ding

The packages are:

MJ package and acconpanying snal | er package
Renmpte Unit package (conprising two boxes)
Local Unit package (conprising two boxes)
Package contai ning optional itemns.

N et

The Renpte Unit and Local Unit packages are usually delivered
containing five unit packages.

Mai n Unit

Mai n

Unit package

The contents of the MJ package is:

Item description Quantity
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Item description Quantity
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2.1.2 Main Unit small er package

The contents of the MJ small er package is:

Item description Quantity

CD R O M :Ireb upenic® oft seesrilifl 1
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Item description

Quantity

CD RO M :Ird sivl anuaidasD
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Local Unit

Local Unit package

The contents of the Local Unit package is:

Contents

Quantity

L oG SM 9005 SM 180@ig&S CA P Clem d
opbnnecs

F eagish peBidovis CA P Cm aomecs
eactend
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Local Unit package (US)

The contents of the Local Unit package (US)

i s:
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Contents

Quantity
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Renpte Unit

3.1 Renote Unit package

The contents of the Renpte Unit package is:

Coatl ocHipddagd) S)

Item description

Quantity
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2.3.2 Renote Unit package (US)

The contents of the Renpte Unit

package (US) is:

Item description

Quantity

Rem d80AM PS300CD M A1900G SM1900CD M A2
xS CA P Cfem abmsbnecsow @onnetiier
N@POVACea48VD C

50D hnan i@y (nApe
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o |E CXpevhiictfem ddv AC
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2.3.3 Renote Unit Installation Kit

The contents of the Renpte Unit

Installation Kit

Item description

Quantity

M aungeck

S jaliy anshoaihenin ougeck)
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package i s:
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Item description Quantity
M ZX8n msoewan dusm atilem oung 5
ak
Calaover 1
M X 20m msoew daalabover 4
Caf/x2Znm 2
Cai0xBn m 3
T ad. CaR em el i
N a
Usual ly FO junpers/pigtails used with LU and RU connections are toi
separ at e packages.
2.4 Optional itens package
Thi s package contains optional itens ordered from Nokia such as ins
ant ennas.
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The installation of a Nokia InLite Systemis described in deta
chapters which are presented in a sequence deened for optinum
conpletion of installation, the Nokia Inlite Systemis configu
requi renments.

N e
The work nust be planned in advance.

N et

Prior toinstallation, it is nost inportant that the installati
fam liarise thenselves with the installation instructions and
cauti ons.

N et

Prior to installation, ensure that the site is fully prepared.
prepare the site is pb&vadedLi ne: Requirenents for Operation an
Installation

Installing the Nokia Inlite System

WARNI NG

Al fibre optic related work activities nmust only be perforned
qual i fied and approved personnel.

1. Unpack the delivery close to the point of installation and
agai nst the checklist included in each package.

2. | nspect the contents of the packages visually.

3. Ensure that all the tools needed for installation are pres
| aptop PC with Nokia Supervisor Software Version 1.0.0 or

hi gher)
4. Install fibre optic cables between the MJ and RU | ocati ons
©N diC gpaah 139
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5. Install the MJin its allocated |ocation.

6. Install the LUs into the MJ.

7. Check the MJ power supply.

8. Identify the RU locations and drill the holes for the RU nount
SCrews.

9. Arrange the power supply at the RU | ocati ons.

10. Install the antennas.

11. Arrange/splice the FOpigtails 4 mlong to the FO cabl es bet wee
RUs at the LU end.

12. Arrange/splice the FOpigtails 2 mlong to the FO cabl es bet wee
RUs at the RU end.

13. Test the FO cabl es.

14. Label the FO cables at the RU and LU ends.

15. ©Munt the RU nmounting racks to the supports and nmount the RUs.

16. Connect the FO cables to the LUs and RUs.

17. Connect RF antenna cabl es between the antennas and the RUs.

18. Connect the RF junper cables to the MJ.

19. Connect power supply to the RUs.

20. Switch on the mains power to the MJ.

21. Connect the LMP cable between MJ and the | ocal managenent | apt
and start the Nokia Inlite System Supervisor Software.

22. Conplete the MJ and RU placing tables in the Nokia Supervisor £

23. Start the commi ssioning process as Mada ilbdd tien t he
Conmmi ssi oni mpcunent .

24. Fit the cable cover and the MJ cover.

N a

Splicing is not required if used junpers.

©N dkC oo D N 00R03719
N ok oy anC orfickit IssieD RAF TaSs



I e W

A

D N Q00203719
IssulD RAF Tén

~ AN Y

Unpacki ng

Prior to unpacking the transportati on packages, nove them clos
installation area to avoid any unnecessary activity.

A WARNI NG

Ensure that all safety precautions are observed when novi ng t he
transportati on packages and lifting itens of equipnent.

Cath

Take care when renpving itens fromtheir transportati on packag
damagi ng t hem or sustai ning personal injury.

Cath

Lift the MJ by the backplate. Do not [ift the MJ by the splice
care not to damage the open door switch.

N e
Ensure that the delivered packages are in accordance with the

Unpacking the transportati on packages:
Carefully renove the plastic wapping fromaround the pack
Ensure that the package is correctly orientated for renova

3. Open the package and carefully renove the contents of the
the itens on the plastic wapping to avoid scratching then

N et

Do not remove the LUs fromtheir anti-static packaging until vy
install themin the MJ. This reduces the risk of ESD danage.

©N diC gpaah 199
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Usi ng the checklist contained in the package, ensure that all
present.

Carefully inspect each item for signs of danmge.

If there are signs of damage or an iten(s) is nmissing, i media
these findings to your | ocal Nokia representative.

Repeat steps 1 to 6 inclusive for all other packages as and whe
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©

This chapter details the installation of the MJ and Renpte Uni
Figure shows the block diagramof the InLite system

The conversion factors used in this docunent are:

1 mm = 0.03937 inch; 1 inch = 25.4 mm

1 Nm=0.7376 Ibf ft; 1 Ibf ft = 1.356 Nm

Cath

Care nmust be taken when installing the Nokia Inlite System Co
damaged and cause damage if not handled with care. Observe the
which itenms are install ed.

N et

Installation of the Nokia InLite System nmust be carried out by
personnel who have conpl eted the Nokia training course on Noki ¢
installation or have an equi val ent understandi ng of the systen

©ON diC qpaih 179
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5.1 Installing the fibre optic cables

A WARNI NG

Al fibre optic related work activities nmust only be perforned by ¢
qual i fied and approved personnel.

The installers require an accurate and up-to-date RF planni ng docul
out the installation. The planni ng docunent provi des detailed infor
the FO cables are to be routed in the site.

51.1 Quidelines for fibre optic cable installation

Refer to site RF planning docunent at all tines and respect the fo
gui del i nes:

. It is always reconmmended to provide extra FO cable |length

189) ©N dkC oo D N 00R03719
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. The common (and recomrended) nethod is to run the FO cabl ¢
connectors and splice short pre-connectorised pigtails ont
avoi d damagi ng connectors in the cabl e-running process. Th
that adequate length is avail able at each end for correct
relief.

. Optical connectors cannot be fitted in the field due to the
process required. There is no significant loss in perfornam
of using fusion splices.

. The optical cable nmust not be stressed, as this can cause
| oss and could create internal mcro fractures.

. It is inmportant not to squeeze the cable by, for exanple, ¢
cable ties.

Installing the Main Unit

The installation | ocation and position is predefined.

Cath

Al ways use the antistatic wist strap when handling plug-in un

Renoval of the plastic cover and associated parts

Prior to removal of the plastic cover of the MJ, nove the assem
| ocation for installation.

Figure shows the MJ chassis assenbly, cover and cable cover

N et

The MJis delivered with the Switch Matri x/ Dual Band RF nodul e,
and Power Supply Units already installed. Figure does not sho
in units.
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To renove the plastic and cabl e covers

1.

Unl ock the plastic cover using the key provided.
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2. Hol ding the cover firmly and agai nst the chassis assenbly,
upwards until the cover |ocking guides are free of the bac

3. Carefully pull the cover off the chassis assenbly and stor
until required again.

4. Renmove the cable cover by carefully lifting until the |ock
clear of the retention recesses on the cable cover support
Store in a safe place

5. Pull the plastic cable cover support downwards to di sengac
backpl at e.

6. Renmobve the cabl e cover support and store it in a safe plac

Main Unit nounting frame

The mounting frane is used in both wall and pole installations
base for the MJ assenbly.

Screw hol es and di nensions of the nmounting frame are presented
Screw holes R1, R2, R3 and R4 are intended for fixing the noun
a wall or onto a pole bracket. The upper MJ fixing screws are
hol es B1 and B2.

©N diC gpaah 29
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5.2.3 Wal | nounti ng
Canh
If a ladder is required to attain the height at which the MJ is bei
great care when using the | adder.
To fix the Main Unit to a wall.
1. Position the nmounting frame in the correct |location on the wall
| evel to check that the mounting frame is in the straight posi
2. Mark the fixing points on the wall using the anchor screw hole
R3 and R4 in Figure ) on the nounting frane.
229 ©N diC cpain D N o719
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3. Drill the holes in the wall and clean themout. Insert anc
wal | , depending on the wall material.

4. Install the mounting frame fromthe upper anchor screw hol
in Figure ) onto the wall. Use appropriate anchor screws.
the screws (6.3 x 38) supplied by Nokia, use a 6 nm hexago
tighten.

5. Position the U-plate (refer to Figure ) onto the second | o
holes (R3 and R4). Make sure the U-plate is in the correct
| arger holes on the U-plate nust be faci ng downwards as pr
Figure .

6. Screw the anchor screws through the U-plate and anchor scr
and R4 into the wall.

7. Insert the M@ x 20 mm All en screws to the upper fixing hol
the mounting frame (Bl and B2 in Figure ).

8. Hang the MJ on the upper fixing screws. Do not tighten yet

9. Position the L-beamon the back of the MJinto the U-plate
).

10. Tighten the upper MJ fixing screws (Bl and B2 in Figure ).

11. Tighten the two offset screws (B3, B4) M6 x 25mmon the L-k
U-plate fromthe underside. Tighten to 24 Nm Refer to Fig

©N diC gpaah PAR)
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5.2. 4 Pol e nmounti ng

The MJ can be nounted on a pole in two different ways dependi ng on
diameter. |If the pole dianeter is between 60 - 120 nm (2.4 - 4.7 i1

220 ©N dkC oo D N 00R03719
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mounti ng bl ocks (front and back) are used exclusively; if the
between 120 - 300 nm (4.7 - 11.8 in) adjustable straps are use
with the front nmounting bl ocks.

Prior to mounting the MJto a pole it is necessary to prepare
br acket s.

N e
Pre-assenbl e the nounting bl ocks before taking themup the po

Pol e nounting of the Main Unit on a 60-120 mm di aneter pole
Figure shows one set of pole brackets.

F g ueb. F abadidckabizpebedet

©N diC gpaah 9
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To pre-assenble the pole brackets:

N et

If the dianeter of the pole is 60-90 M (2.4-3.5 in), use the inner
pol e dianeter is 90-120 mm (3.5-4.7 in), use the outer holes.

To pre-assenble the pole brackets:

R ‘b\“'ﬁ}J ﬁ

[Q
N

)

F gue. P esssem Ibhpabedat

D N 00280639
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Insert the assenbly bolts with washers into the bolt hol es
bl ocks. Refer to 1 in Figure .

Attach the square nuts to the ends of the bolts. Screw the
to prevent themfromfalling off fromthe ends of the bolt
Figure .

Slide one bolt with the square nut to the slot at the side
Refer to 3 in Figure .

Screw the bolt on enough to prevent the bolt and the nut f
fromthe side of the back block. Refer to 4 in Figure

To install the pole brackets and the nounting frame onto a

N et

Before taking the mounting frame up the pole, carry out the tas
1 to 3 inclusive.

Figure shows the installation configuration for nounting the
mounting franme on a pole.

1. Insert the two M4 x 20 nmfixing screws to the uppernost s
the nmounting frame (Bl and B2 in Figure ). Tighten the scr
bear the weight of the MJ

2. Position the U-plate onto the screw holes R3 and R4 on the
frame. Refer to Figure .

N a

The larger holes on the U-plate nust be facing down. Refer to

3. To fix the U-plate and the | ower pole bracket to the nounti
the M6 x 20 nm Al l en screws through the U-plate and t hrougt
R3 and R4 into the lower front block. Refer to Figure . Us:
with a 6 M Allen bit to tighten securely.

4. Position the pre-assenbl ed upper pole bracket on the pole.
the holes for screws Rl and R2 are on the upper edge of th
Refer to Figure .

5. Rot at e t he back bl ock of the upper pole bracket so that th
inserted with the square nut into the slot at the side of

6. Tighten the bolts evenly to fix the upper pole bracket to
torque socket spanner/wench with an 8 mfmm Allen bit to tig
(8.85 ft/lb.).

7. Attach the mounting franme to the upper bracket from fixing
R2 with M6 x 20 nm All en screws. Refer to Figure . Use at
with a6 nmAllen bit to tighten.

©N diC gpaah 20
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8. Fix the nounting frane to the pole with the | ower bracket. Fix
bracket in the same manner as the upper bracket. Tighten to 12
ft/lb.).

29 ©N dkC oo D N 00R03719
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To mount the Main Unit on a 60-120 mm di aneter pol e:
Figure shows the manner in which a MJis nounted on a pole usi|
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frane.

Cath

If a ladder is required to attain the height at which the MJ is bei
great care when using the | adder.

1. Bring the MJto the nmounting frame and position the L-beam on 1
of the cabinet into the U-plate.

2. Hang the MJ on the two upper MJU M4 x 20mm fi xi ng screws (Bl and
shown in Figure ).

3. Ti ghten the upper fixing screws (Bl and B2 shown in Figure ) s

4, Tighten the two M6 x 25 mm of fset screws (B3 and B4 shown in F
on the L-beaminto the U-plate fromthe underside. Use a torqu
spanner/wench with a 6 mMmm Allen bit and an 80 nm extension to
to 12 Nm (8.85 ft/lb).

©N diC cpain D N o719
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Pol e nounting of a Main Unit on a 120-300 nm di aneter pole

Figure shows the preparation of the bands and Figure shows th
MJ on a pole.

N e
Only the front blocks are required for this operation.
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Tabl eshows the rel ati onship between the pole dianmeters and band | er

Pol e Di aneter (mm) Band Length (nm

8

3

a3

B

o
-

8

S

8

B

8

58883 3

TakB.

Brdytafemtim es

To pre-assenble the pole brackets

1. Assenble the | ocking device. Insert the end of the rack into th
housi ng just enough to engage the rack. Make sure that the wor
SIDE UP on the rack can be seen.

2. Cut the netal band to the appropriate | ength according to the p
Refer to Table for the different pole diameters / band | engths

3. Route the netal band through the holes in the top front bl ock

4, Bend one end of the netal band about 30 mm (1.2 in) towards the
to forma hook.

5. Insert the hook into the slot at the end of the | ocking rack

6. Bend the other end of the nmetal band about 30 mMmm (1.2 in) towa
underside to forma hook. Leave it free for now

©N diC cpain D N o719
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To install the pole bracket and nounting frame onto a pole
Figure shows the manner in which a mounting frame is installe
mm di anet er pol e.

Cath

If a ladder is required to attain the height at which the MJis
great care when using the | adder

N et

Before taking the mounting frame up the pole, carry out the tas
1 to 3 inclusive

1. Insert the two M4 x 20mm MJ fixing screws into the upperno
hol es on the nmounting frame (B1 and B2 shown in Figure ).
enough to bear the weight of the MJ.
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Position the U-plate onto the second | owest screw holes R3 and
to Figure .

N et

The | arger holes on the U-plate nust be faci ng downwards.

3. To fix the U-plate and the | ower pole bracket to the nmounting f
the M6 x 20 nm Al l en screws through the U-plate and through scr
R3 and R4 into the screw holes on the | ower bracket. Refer to |
a torque driver with a 6 nmAllen bit to tighten securely.

4. Position the pre-assenbl ed upper bracket on the pole. Make sur
holes for the screws RL and R2 are on the upper edge of the fr
Refer to Figure

5. Wap the nmetal band tightly around the pole.

6. I nsert the hook-shaped free end of the band into the band sl ot
screw housi ng.

7. Tighten the wormscrewto 10 Nm (7.4 ft-1b) with an 8 nm hexago

8. Attach the nounting franme to the upper bracket fromthe fixing
and R2 with M6 x 20 nm All en screws. Refer to Figure . Use at
driver with a 6 M Allen bit to tighten the screws.

9. Fix the nounting franme to the pole with the | ower bracket. Fix
bracket in the sanme manner as the upper bracket.
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To install the Main Unit onto the nmounting frane
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Bring the MJ to the nounting franme and position the L-beam on 1
of the cabinet onto the U-plate.

Hang the MJ securely on the upper M4 x 20 mm MJ fi xi ng screws
and B2 shown in Figure ).

Ti ghten the upper MJ fixing screws (Bl and B2 shown in Figure
securely.
Tighten the two offset screws (B3 and B4) M6 x 25 nmon the L- b

the U-plate fromthe underside. Use a torque socket spanner/wre
6 mm Allen bit, tighten to 12 Nm (8.85 ft/Ib).
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5.3 Installing the Local Units

Check the RF Plan docunents to find out how many RUs are to be con
each LU. This information is needed to set the junpers in the LUs

N e
Before installing the LUs, check that the junpers are in the correl

5.3.1 Configuration of four RUs

When four RUs are to be connected to an LU, there is no need to ch
junper settings; just make sure that the junper settings are correct
LUinto its location in the MJ.

F gue2 IR odd ri

5.3.2 Configuration of |ess than four RUs

When | ess than four RUs are connected to the sanme LU, any unused r
nmust be di sconnected. This can be done by changing the position of
appropriate jumper in the LU.

2]

1. Check which RX and TX optical port are not used. For exanple, i
optical connector RX1 corresponds to RX1 switch in Figure

Installing the LUs - configuration |l ess than four RUs

39 ©N OhC cpaah D N 00208719
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J2: RX4 switch  J3: RX3 switch  J4: RX2 switch  J5: RX1 switch

F gued L ocaljré pesD N pash

2. Move the appropriate junper to the OFF position by noving
onto the two | eft-hand pins of the junper connector (see F

D N 00208719 ©N 04C gpaan 319
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RX1 switch OFF

F gues. L ocalji pdeO F F pagh

3. Go to the Main Unit and Renpte Unit placing wi ndow of the Supe
Software. Add a note against each unused RU to indicate that t
unused.

N et

If the Supervisor software is not running at this tinme, nake a note
remenber to record this information at the first avail abl e opportur

Addi ng nore RUs to an LU
1. Check which Rx and TX optical ports are used.

Move the appropriate junper to the ON position by noving the j
onto the right-hand two pins of the junper connector

3. Go to the Main Unit and Renpte Unit placing wi ndow of the Supe
Sof tware. Renpbve the existing note against the RU which indicat
RX was unused.

N et

If the Supervisor software is not running at this tinme, nake a note
remenber to record this information at the first avail abl e opportur

©N OiC cpaih D N 00203719
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5.4

5.5

D N Q00203719
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Preparing to install the RUs

Drill the holes for the RU mounting rack screws in the allocat
to the RF planning docunent for the site for detailed informt
of the RUs.

Tp

Do not mount the RU nounting rack at this stage.

I nstalling the antennas

| ndoor panel or ommi antennas can be used with the Nokia InLit

F gues6. P adima
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1. Install the panel or ommi antennas at their allocated | ocation
RF pl anni ng docunment for the site for detailed information on
of the antennas

To install the antennas

5.6 Splicing the fibre optic pigtails

A WARNI NG

Al fibre optic related work activities nmust only be perforned by ¢
qual i fied and approved personnel.

Splicing is nornmally required at both the MJ and RU ends of the FO

A splice is a permanent joint that perfectly aligns two fibre optic
Figure ).

479 ©N dkC oo D N 00R03719
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Phase 1: Phase 2:

Phase 3: Result
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5.6.1 When splicing is required
Splices are required for the foll ow ng reasons:
. The cable runs are too |long for one straight cable pul
. You need to mix a nunber of different types of cable
. You need to connect a buried cable.
5.6.2 Types of splicing
Fibre splicing is acconplished by one of the foll owi ng nmethod
. Mechani cal
. Fusi on

Mechani cal splicing

Mechani cal splicing enploys a splicing machine intended to vis
single fibre and then nechanically join the two fibre ends. The
inarelatively small enclosure which is typically pre-Ioaded

The i ndex matching gel is placed in the splice to achi eve high
| ow | oss.

Mechani cal splices are best used for multinode fibres.
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Fusi on splicing

In fusion splicing the ends of the fibres are aligned either nmanua
mani pul ators and a m croscope systemfor viewing the splice, or au
ei ther using caneras or by neasuring the light transnmtted through
adj usting the positions of the fibres to optim se the transnission.

The ends of the fibre are then nelted together using a gas flanme ol
commonly an electric arc.

There are two types of fusion splicing nmethods in use throughout tl
t oday:

. Mass fusion
. Si ngl e fusion.

Mass fusion splicing is for splicing nultiple fibres, such as ribboi
in one operation

Single fusion splicing joins the fibres one at a tine.

Near perfect splices can be obtained with | osses as |low as 0.02 dB
nmechani cal splice 0.2 dB).

Fusi on splices give very |l ow back reflections and are preferred fo
fibres.

Fusi on splicing uses expensive equi pnent and provides cheap splice
nmechani cal splicing uses | ess expensive equi pnent but provides nore
spli ces.

5.6.3 Splicing defects
Splicing defects are illustrated in Figure
|
()
I
Air gap Axial defect
Misalignment
F guelo, S pryckfest
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5.6.4

5.6.5

Testing the fibre optic cables

Using a Power Meter, the power that arrives to the far end of t
nmeasured. This nmeasurenent is used to determine the total atte
fibre optic |ink.

Backscattering is the nore conplete method for fibre optic tra
characteristics diagnostics and for the anomaly entity and pos
determ nation. The instrunent used is called the OIDR

A periodic optic pulse sequence is injected into the fibre opt
i nstrunent determnes the retro-diffuse power percentage.

The instrunent is used to:

. Measure the total attenuation

. Verify the attenuation trend along the fibre optic cable &
concentrated | oss points.

. Show the | oss results on the reflectonetric diagramas a p¢
vari ation.

If the measured optical connector attenuation is greater than
attenuation is greater than 0.1 dB, the connections should be
repl aced.

N et

Appendi x B provides detailed information on how to test the fi
i nstal |l ati on.

Cl eaning the optical cables

Optical connectors are simlar to eyeglass | enses and therefor:
can be degraded by dust particles, finger grease and scratches
connector ferrule can be inspected by neans of a m croscope.

To clean the optical cables
1. Open the connectors.

D N Q00203719
IssulD RAF Tén
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2. Apply a drop of cleaning liquid (pure alcohol) to the edge of
then clean and dry it with a clean tissue,using a circular nov

Al ways use a clean tissue for each cleaning activity.

3. Renmpve any residue particles by using a cean dry air source.

4, Before reinserting the connectors, clean the adapter applying
cleaning liquid into its center hole and removing it inmrediate
clean dry air supply.

5. Rei nsert the connectors into the adapter, avoidi ng any physica
the ferrules with fingers or with any other surface.

5.7 Connecting the cables to the Main Unit

The site will have been configured in accordance with the site reqt
| ocation of the Rempbte Units (RUs) within the building conplex and
optic cables associated with each RU are identified.

N e
Do not renove fibre optic cable connector covers until required to

N et

Do not bend the fibre optic cables beyond the recommended bend ang
ensures that the cables are not stressed or damaged in any way.

Figure shows the location of the MJ cable connectors and the orga
optical fibre cables.
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5.7.1 Connecting the fibre optic cables
WARNI NG
Al fibre optic related work activities nmust only be perforned
qual i fied and approved personnel.
5.7.1.1 Configurations
Two configurations are possible:
D NOZB719 ©N diC cpain v )
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. Poi nt -t o- poi nt
. Poi nt-to-nultipoint.

Poi nt -t 0- poi nt node

The MJis installed in the centre of the building. Twin fibre optic
each RU to the MJ.

Poi nt -t o-nmnul ti poi nt node

The main fibre optic cable contains up to 64 optical fibres. An RU
by separating the fibres fromthe nain cable using a distribution t

5.7.1.2 Connecting the fibres between the Local Unit and the Renpte Unit

& WARNI NG

Al fibre optic related work activities nmust only be perforned by ¢
qual i fied and approved personnel.

Figure shows the MJ fibre optic cable channeling.

N et

Pigtails are used between the Local Units (LUs) and the splice cass
splices are arranged in the splice cassette box.

In the case of RUs, pigtails are used between the RU and the splici
arranged inside the splice hol der.

1. Locate the fibre optic cables fromthe RUs.
Check the foll ow ng:

To connect the fibre optic cabl es:

. Each cabl e has an identifying | abel.
. The cabl es are | ong enough for the splicing operation.

2. Check that the splicing tools are available and arrange the sp
ar ea.

3. Check that every LU is correctly plugged into the MJ
4, Starting fromthe LU at the top of the MJ (LU 1), select the co

| abel l ed pigtail. Renpbve the connector cap.
5. Cl ean the optical connector and connect the pigtail to the cori
the LU.
489 ©N diC cpain D N o719
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Arrange the pigtail in the correct cable channel in the fi
organiser. If required, cut the pigtail to the correct |enc
Locate the corresponding fibre fromthe RU Splice the fik
pigtail.

Open the splice cassette box by levering open the plastic
the top of the cassettes using a screwdriver. Shown in Fig

©N dkC qpai 409
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F gues O penibespigcassat

N e
The splice cassette box contains eight cassettes. The box can be of
by cassette.

9. Arrange the splice and the |loose fibre into the first cassette
cassette box. Leave extra fibre, so that the cassette can be e

N e
Each cassette holds the splices for one LU For each LU there are
splices.

10. Repeat steps 4 to 9 for the remaining pigtails and the fibres
Figure provides an exanple of how the fibres are arranged.
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5.8

5.8.1

5.8.2

I nstalling the RUs

Pre-install ati on acti ons

Prior to installing the RUs, it is inportant that the site has beer
sufficiently to accommpdate the equi pnent. Particular attention sh
to the foll ow ng:

Fibre optic cable lengths and type. The cabl es should be of a
wei ght, suitable bend radius and capabl e of wi thstanding tensic
installation. The length of the cables will be determ ned by t
coverage attainable by the strategic |ocation of the RUs withir
compl ex.

Fibre optic cable terninations. These can be supplied suitably
(cable lengths need to be known in this case) or cables can be
term nations and then, by cable splicing, short cabl es provide
connectors can be attached.

The fibre optic cable connectors used nust be angl e-polished t
connectors. Fusion splices to connect fibres are also suitable

RU | ocations. The nost efficient manner for locating RUs is th
m ni mum nunber of RUs for optinmumcell coverage. The position
RUs nmust ensure the maintenance of their operating tenperature

Power supply availability.
Al l cabl es nust be clearly |abelled.
The system configuration nust be adequately docunented.

RU I P41 Install ation

Figure , shows the external interfaces of the RU

©N dkC oo D N 00R03719
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Figure shows a typical installation configuration within a bu
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The MJ and the RUs do not have to be co-located in the sane buildi
shows a typical exanple of this type of installation configuration
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Installing the RU IP41, nmounting rack and ant ennas:

N a
It is nost inportant that the docunmentation showi ng the | ayout
cable identification is consulted at all tines.

1. Locate the holes drilled for the mounting of the RU or |oc
pol e.
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M3 x 20 mm screws (3) holding the nounting racl

cover in place and renpve the cable cover.
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2. Renpbve t he four
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3. Fix the mounting rack to the wall at the designated positi
M6 x 20 mm Fi sher screws

4. Open the splice tray cover and fix the splice holder using
screws (2).

Fgusd  Remdbihdr

5. Arrange the optical splices in the splice holder and cl ose
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6. Fix the Renmbte Unit into the nmounting rack using the five M3 x
screws provided.

7. Connect the antenna cabl e between the antenna and the RU. Up t
antennas can be connected to the RU Ensure that the antenna c
neatly routed and secured.

N et

If only one antenna is connected, use a 50 ohmterm nation for the
connector.

N et

Do not over-tighten the connectors. |If N-type connectors are used,
hand is sufficient.

Connect the FO cables (uplink and downlink) to the RU
Connect the power cable to the RU

10. Screw the nounting rack cable cover in place, using the four M
(3) provided.

5.8.3 RU I P53 Install ati on

Installing the RU I P53, nounting rack, nounting rack cover and
ant ennas

N et

It is nost inportant that the documentation showing the |ayout of t
cable identification is consulted at all tines.

1. Locate the holes drilled for the nmounting of the RU or | ocate t
pol e.
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2. Renmove the cover of the nounting rack.
3. Fix the nounting rack to the wall at designated position using
X 40 mm Fi sher screws provided.
4. Open the splice tray cover and fix the splice hol der.
5. Arrange the optical splices in the splice holder and close the
6. Fix the RUinto the mounting rack using the five M3 x 8 mm scr
provi ded.
679 ©N diC cpain D N o719
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5.8.4
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7. Connect the antenna cabl e between the antenna and the RU
antennas can be connected to the RU Ensure that the anten
neatly routed and secured.

N et

If only one antenna is connected, use a 50 ohmterm nation for
connector.

N et

Do not over-tighten the connectors. If N-type connectors are u
hand is sufficient.

8. Connect the FO cables (uplink and downlink) to the RU
9. Connect the power cable to the RU
10. Screw the nounting rack in place, using the four M3 x 20 r

11. Insert the enclosure cover by sliding it downwards fromtc
backpl ate al ong the bars on both sides of the backpl ate.

12. Secure the cover to the wall using one M6 x 40 Fisher scre

RU I P64 Install ation

Installing the RU | P64

N et

It is nost inportant that the docunmentation showi ng the | ayout
cable identification is consulted at all tines.

1. Locate the holes drilled for the mounting of the RU or |oc
pol e.

2. Renmbve the ten M6 x 16 screws fromfront of the RU cover tt
cover to the enclosure and open the cover.

3. Fi x the encl osure backplate to the wall at designated posit
M6 x 40 nm Fi sher screws provided.

4. Open the splice tray cover and fix the splice hol der

5. Draw the optic cables very carefully into the enclosure tt
devoted to them
6. Arrange the optical splices in the splice holder and cl ose

7. Connect the FO cables (uplink and downlink) to the RU

©N diC gpaah 619
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8. Connect the antenna cabl e between the antenna and the RU. Up t
antennas can be connected to the RU. Ensure that the antenna c
neatly routed and secured.

N et

If only one antenna is connected, use a 50 ohmterm nation for the
connector.

N et

Do not over-tighten the connectors. |If N-type connectors are used,
hand is sufficient.

9. Connect the power cable to the RU.

10. Close the enclosure cover and secure it to the backplate using
screws provided.
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5.9 Connecting the RF cabl es

N e
The RF connectors on the MJ connector panel are nunmbered (1-8)

To connect the RF junper cables

N e

Do not connect the RF junper cables to the BTSs until required
Inlite System commi ssioni ng phase. For nore iNdkdraramiLome:r ef er
Conmmi ssi oni.ng

1. Cbtain the appropriate nunber of RF junper cables (eight nE
their transportation package. The connectors have angled c

type).
2. Connect the RF junper cable to the MJ and connect it to th

RF connector on the RF panel. Take care not to over bend t
ti ghten the connector

3. Repeat steps 2 and 3 for the renmmining RF junper cabl es.

Figure shows two RF cabl es connected to the RF pane

Fgusd R Rin peabsome & i
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5.10

5.10.1

5.10.2

5.11

5.11.1

5.11.2

Connecti ng the power

More information on the power connecti oNeki a pnbivided in
Requi renents for Installation anfFo®pematd omf or mati on on t he power
cabl e requi renent s,Nalafaerl rilo t e: Product Descri ption

Renpte Unit

The RU can be supplied by a central power supply (-48 VDC) or a | o«
(110 VAC or 220 VAC). Connect or switch on the power to the RUs.

Mai n Unit

The Main Unit has a fixed power cable for 110 VAC or 220 VAC power
The appropriate plug should be connected. For nore information abot
the power supply cable, refer to thénNokeaPdoduoenbescri ption

Switch the Main Unit power on.

Connecting the | ocal managenent PC

Connecting the PC

To connect the PC and start the Supervisor Software

1. Connect the LMP cable to the LMP connector of the Main Unit an
| apt op PC

2. Start the PC and the Supervisor Software.

N et

For nore informati on about the Supervisor software, refer to the Nol
Conmmi ssi oni ng

Checking the al arm st at us

If the FO cabl e connections between the RU and MJ have been made c
the only al armwhi ch should be active when the software is started
door alarm This alarmcan be deactivated by manual ly operating th
alarmswitch (see Figure ) the alarm should then be cancell ed.

©N dkC oo D N 00R03719
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5.11.3

5.12

5.13
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If other alarns are actiAarm&escrtption

N et

It is possible at powerup, the BkUp alarmwi |l be active. If t
click the BkUp button in the mai n wi ndow of the Supervisor soff
t he BkUpwi ndow. The al arm shoul d now be cancel | ed.

Recordi ng RU and MJ pl aci ng

Record the | ocation of the MJ and RUs in the Main Unit and Ren
Pl aci ng wi ndow of the Supervisor Software.

More information on the software Nokipr dwiLdéee: i @onmmi ssi oni ng

Labelling the fibre optic cables

Label every FO cable at the RU and LU ends.
The | abel at each end should provide the follow ng infornmation

. Fl oor/ buil di ng where the RU is | ocated
. RU numnber
. Downl i nk or upli nk.

Fitting the Main Unit cover

N et

This procedure is carried out after the Nokia Inlite System ha
comi ssi oned.

The assenbly conpri ses:

. Cabl e cover

. Cabl e cover support

. MJ cover

. Pl asti c cover | ock

©N diC gpaah &M
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The main cover and cabl e cover are shown in Figure

To fit the Main Unit cable cover support, cable cover and cover

Cbtain the cable cover support and secure to the bottomright-t}
the MJ backpl ate using the M4 nut and shakeproof washer provid
cabl e cover support is located via a stud on the backpl ate.

Cbtain the cable cover and holding the cables such as to allow
cover to pass over them push the cable cover back then down ur
in position on the cable cover support.

Lift the MJ plastic cover and carefully slide it over the enclo
sanme tinme ensure that the cable cover | ocking pieces are align
recesses on the backpl ate.

Ensure that no cables are trapped between the unit and the bac
Press the cover in position onto the MJ backpl at e.

Push the cover down fromthe top and at the sane tine keeping
firmy pressed against the backplate, make sure that the all ¢
pi eces are securely located in the backplate recesses.

Insert the | ocking assenbly in position as shown in Figure . U
provided, lock the plastic cover in position.

©N dkC oo D N 00R03719
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F gues. L oddeover

5.14 | nstal | ati on checks
To check that installation of the Nokia Inlite System has been

satisfactorily conpl eted:

Check the foll ow ng:

1. The RUs were installed in accordance with this docunent.
2. The MJ was installed in accordance with this document.
3. The fibre optic cables have been correctly install ed.
4. Al l FO cabl es have been tested.
5. There are no alarms in the LU and RU wi ndows of the Supervisor
Sof t war e.
679 ©N diC apain D N 0003719
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6. The cabl es between the RUs and LUs of the MJ have been cor
according to this docunent.

7. Al fibre optic and RF cabl es have been correctly |abellec

8. Information for the Main Unit and Renpte Unit Placing wnc
recorded and entered.

D N 00R03719 ©N dkC epaah 6979
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Appendi x Alechni cal instructions for optic fibre installation testing
Al Scope
Thi s Appendi x describes the test procedure to be perforned after tr

of fibre optic cables.

A 2 Acr onyns

Acronym Meani ng
SM SivtM ak
OTD R O i & oman

R efian et
TPA TwaP at

ALBh

M eastem et
M TAV M axmumTd

ALB/ de
ACR ALBh

Com phee

R equem et
UL U pk
DL D owik
RL R et oss
Takb. Ldbooy ms

A 3 Test activities definition

Test activities on fibre optic cabling are required in order to vel
install ati on procedures and relevant optical material fulfil all tl
requi rements and are conpliant with the ainms of the optical distril
for which it is designed.

Installation tests shall check the optical system perfornances and
carried out follow ng these steps:

. Test Measurenents
. Conmpl i ance Decl arati ons.
e ©N diC cpain D N o719
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I GuWivdissbunmevysss

Test neasurenents results are required for fibre optic attenua
eval uation; for any other specification, the Subcontractor has
decl aration of conpliance referring to each technical constra
Section 5 of this Appendi x.

A 4 Install ati on Test Measurenents

D N Q00203719
IssulD RAF Tén

This section describes the optical tests to be carried out duri
verify the conpliance of the systemwith the technical require
Section 5 of this Appendi x.

The Subcontractor has to perform neasurenents on 100% of fibre
in the system

The optical signal at 3rd wi ndow (1550nn) has to be assuned as
val ue for each measurenent to be perforned:

. Optical Attenuation Eval uation
. Optical Length Eval uation
. Back-refl ected Power Di agram

Section 6 of this Appendi x shows a neasurement report nodel bo
attenuation and |l ength eval uation; a copy of back-reflection d
included in the installation test documentation.

The techni que used is the Two-Point Attenuation neasurement (T
as illustrated in Figure .

©N diC gpaah e
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T3
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Reélome® TD R)

A 4.1 Optical

T2

At t enuati on Measur enent

The Subcontractor has to provide a report on optical attenuation ne
order to guarantee that the attenuation of each fibre optic is not
val ue due to theoretical

Measur enent s,
t echni que,

eval uati on (MFAV) based on acceptance par.

carried out by neans of OTDR using the back-reflecte
have to be as required for single-node fibre. Two fibre:

©N déC opaa
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at least, called “launching fibres”) nmust be connected with bot
so that connector attenuation is included in the nmeasurenent r

N e
The nmeasurenent nust be perforned as foll ows:

1. Connect OTDR to one end of the fibre optic cable and perfc
measur enent .

2. Connect the OTDR to the other end of the fibre optic cable
measur enent .

3. Average the two neasurenent results to obtain the real opti

The MTAV reference value is determn ned basing on the foll ow ng

MTAV=( axL$ xS )€ xCE)

F guest. M TAVfom @

VWere ... Represents Val ue

laiefeencay avendt550m )

L L endidbeopincr Km
edd) L+D L)

Sh N um basEpes -

Sa R efeencespbaliatpovied (03]
n

C, N um batomess -

Ca R efeeno@omestieh B
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Tado. M TAVfam @

A 4.2 Optical

F guess. O gibam easuem e@UTD Rdyly )

| engt h neasur enent

Power back-reflection technique has to be assumed as the reference
conmputing the fibre optic |ength.

The Subcontractor has to carry out an end-to-end nmeasurenent report
optic length using the nodel shown in Section 6, which has to be il
installation test docunentation.

A 4.3 Back reflected power diagram

A 4.4 Opti cal

9

Fibre optic attenuation has to be unifornmly spread w thout any high
per the technical specification described in Section 5. The conditi
tested and reported by nmeans of the back-refl ected power diagramin
installation docunentati on.

| i nk check

In order to verify installation activities and tests not to cause i
bet ween uplink and downlink, a Iink check by neans of a visible opt
required, even if no test report nmust be provided by the Subcontra«

Figure shows how to connect the Optical Source and the Power Meter
performthe Iink check for uplink and downlink

©N dkC oo D N 00R03719
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A 5 Conpl i ances

D N Q00203719
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A declaration of conpliance is required fromthe Subcontractor
techni cal specifications included in this chapter.

All the activities are supposed to be conpliant with specifica
Subcontractor is responsible also for all of them even if not

Splices on fibre optic cables have to be carried out by means
sem automati ¢ devices, so that to provide efficiency of the opt
per the technical specification included in this appendi x.

Installation procedures, materials and equi prent nust be conpl
requi rement concerning the adoption of the fusion splicing tec

However, a prelimnary agreenment with the Project Manager is r
t hese aspects.

Definition Attenuation Conpliance Requirement is the nmaxi num a
val ue due to a single conponent in the optical connection
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A 5.1 Fibre optic

Speci fication Val ue
F beytipe SMREXS  pm)
W aedim)
[ ircbw 1310 +10
[\ ircbw 1550 +10
S pecintefX m)
[ irtow Qo
[\ ircbw @
H ¢ tss) <a

Tad1l F beojsipedbbtsnides

A.5.2 Splice and connector

Speci fication Val ue
S prA C Réigh ) @
Comedh CRB S
em)
CoreRR LB =%

Tad2 S plsndbomedpediaisiaes

A. 5.3 Measurenent paraneters

Ti me-domai n i npul se to perform back-refl ected power technique neas
has to be chosen in connection with the fibre optic length, in ord
neasurement result reliability (See Table 10).

799 ©N dkC oo D N 00R03719
N ok oy anC orfickit IssieD RAF TiSs



5 -l e .

D N Q00203719
IssulD RAF Tén

I A48

e st ~

Speci fication Val ue
R efeie i Y675
W averdinjl) 15650
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Tad3 M easuem guiam espediateniaes

A.6 Installation test docunent (exanple)
PAG __ T
OPTICAL TEST
Praject Company
LI Company Test I:I Verification
MEASUREMENT PARAMETERS
Wavelangih & [nrm:

Felracive Index n:

TOTAL ATTENUATION AND OPTICAL LENGTH MEASUREMENTS

Thaaredic Attereation = [{c, L) | {Sa . 5n) 1 (Ca. Cnj) [48)

Ramata Lini Fibra Compuled Total Alr Dptical Ramots LU Fibra Campubsd Totsl A Opeszal
L5 0 [ ] AaL (38 |dB) Limnk Gl [ AL [dE] [ 0:5] Link
Length jm) Length jm]
LiL LiL
L L
o | . UL
u]l u]l
LIL LIL
L L
LIL LIL
i i
LIL UL
DL DL
UL UL
L LIl
!
1| i
UL UL
oL | 3 . : DL
L L
DL DL
LIL LIL
LIL LIL
LIL LIL
il DL
LIL LIL
oL oL
Company Verifier Signature Date [/ [
Verifier Signature Date ')
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