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DISTRIBUTED ANTENNA SYSTEMS

* Two Types

— Emergency Responder Radio Coverage AKA Public
Safety Network (PSN)

— Cellular Coverage
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ANATOMY OF A DAS

TYPICAL EQUIPMENT
Fiber Fed DAS
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Fiber to 50€¢) Coax Cable
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Fibeﬁto 50€2 Coax Cable
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BASE TRANSCEIVER STATION
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ANTENUATR TRAY
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DONOR ANTENNA
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DONOR ANTENNA
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Flber to SOQ Coaxial Cable
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Fiberlo 50€) Coaxial Cable
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Fiber Transceiver

Fiber Transceiver

Point of Interface
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Fiber to 50€2 Coaxial Cable
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Public Safety

Doner

Antenna ‘
In-building
Antennas

2018 BICSI WINTER
CONFERENCE & EXHIBITION
Orlando, FL | February 4-8







Fiber to 50€2 Coaxial Cable
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Low Profile Cell
MIMO Antenna
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h——"
Aesthetically Pleasing

In building antennas
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PROFILE VIEW

Low Profile VHF
Aesthetically Pleasing
Large Footprint

Top Hat
Great performance

Low Ugly Factor
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EMERGENCY RESPONDER RADIO COVERAGE DAS

e DESIGN CRITERA
— International Fire Code
— NFPA 72
— NFPA 1221
— RSSI

W\ 2018 BICSI WINTER
\ CONFERENCE & EXHIBITION
Orlando, FL | February 4-8




ERRCS Requirements

Code Section Technical Requirement

5104.1.1 A minimum signal strength of -95dBm is
required to be received within the building

510.4.1.2 A minimum signal strength of -95dBm is
required to be received at the PSN radio tower

510.4.2.1 All signal boosters must be FCC certified.

510.4.2.3 The system shall be supported with 24

hours of Secondary power.
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ERRCS Requirements

Code Section Technical Requirement

510.4.2.4.1 All signal boosters shall be installed in
NEMA 4 Enclosures

510.4.2.4.2 All battery systems shall be installed in
NEMA 4 Enclosures

510.4.2.4.3 The signal booster and battery systems shall
be supervised an monitored by a supervisory
service.
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CASE STUDY 1-SIMPLE PROJECT

Location: Philadelphia

Size: 87,000SF
System: 800MHz ERRCS
Code: 2012 IFC

Equipment: BDA Only
24 Hour UPS




ALL EQUIPMENT IN A SINGLE RACK

La Salle
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La Salle l‘ HIHH

ALL EQUIPMENT IN A SINGLE RACK
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La Salle

ALARMING COMPONENTS
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CASE STUDY 2-large project

Location: San Francisco
Size: 997,930 SF
System: 700/800MHz ERRCS
Code: 2010 CFC/2009 NFPA 5000
Equipment: BDA + 12 PSN RRU
12 Hour UPS
Centralized DC Power
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ROOM LAYOUT -HEAD END
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TRINITY PHASE 3
ACTUAL CABINET LAYOUT
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TRINITY

UPS AND DC
POWER SUPPLY

la= —r |




TRINITY

BACKSIDE OF
CABINET



TRINITY

2018 BICSI WINTER
CONFERENCE & EXHIBITION

Orlando, FL | February 4-8




Rl |

m

Y

3

TRINITY

SECOND RACK

FIBER TRANCIEVER

DC POWER SUPPLY

AND UPS




TRINITY

FIBER TRANSCIEVER &
SECOND DC POWER
SUPPLY (SECOND RACK)
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TRINITY

ALTRONIX POWER
SUPPLY TO SERVE
RELAY PANEL FOR
ALARMING
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TRINITY

RELAY PANEL TO SUPPORT
NFPA REQUIRED ALARM
OUTPUTS
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CELLULAR COVERAGE SYSTEMS
PLANNING
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CELLULAR DAS

 DESIGN CRITERA

— RSCP (RECEIVED SIGNAL CONTROL
POWER -3G)

— RSRP (RECEIVED SIGNAL
REFERENCE POWER- LTE)

— DOMINANCE
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Pablic Venoe 8INS

|#

EC/lo Target Limit | Coverage Area| DAS Dominance SINR SINR %

(DMA 1300 Voice

SAMPLE CARRIER
REQUIREMENTS-  gumme | e
SPRINT

(DMA 300 Voice

1 RP - overage Area | DAS Dominance &

20 AD DOMINANCE 6dB STRONGER
RSRP =RECEIVED SIGNAL LTE1900FDD =28 0a / %o oreo pdastongers =1 N S TT—

> THAN MACRO RSRP
REFERENCE POWER=-98dBm iy

v

COVERAGE AREA IS 90% OF ~_——
FLOOR AREA

LTE2500TDD Piko
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SMALL BUILDING- DAS ROOM

Power
Small Building ?ﬁiggsmzengS:
< 75,000 Sq. Ft. DEDICATED

. - % CIRCUIT
BASE STATIONS VERY ~_H© L] T DAS
UNLIKELY IN THIS SMALL } ELSCTgltBll}Jszlg\?i
BUILDING & & 20A DEDICATED
= — CIRCUIT
WALL MOUNTED Tt

SMALL CELL (TYP) MIN ROOM SIZE: 8'X6'
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TWO SMALL |
CELLS

MINIMAL SPACE, MINIMAL
POWER, NETWORK
BACKHAUL VIA UTP CABLE.
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MEDIUM BUILDING- DAS ROOM

MEDIUM BUILDING

- 500,000 sq. FT.
——— PATHWAY FOR DAS CABLE(S)

AND GPS ANTENNAS.

/]
= 00001
——— POWER REQUIREMENTS:
QUADRUPLEX NEMA 5-20R ON
o GENERATOR/UPS BACKED

db & & &b & & £ CIRCUIT AT TOP OF EACH RACK.

|: 500 — 1000 WATTS PER RACK
159" Rack 19" Rack 19" Rack __1I 19" Rack 19" Rack 19" Rack 1|

Sprint T-Mobile 4 Verizon ATET q? ATET 0AS Head Eng

POWER REQUIREMENTS:

Room: NEMA 6-30R AT TOP OF EACH
16FT. 6IN. X 8FT. OIN. CARRIER RACK.
1000 — 2000 WATTS PER
] I [ RACK™*

/ ‘ \_7 PATHWAY OUT TO FLOOR
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Location: AUBURN MULTICARE

Size: 330,000 SF

Systems: 800MHz ERRCS, 900 MHZ
PAGING, UHF RADIO, AT&T, VZW,
SPRINT (No T-MO)




POINT OF INTERFACE
I AND FO
TRANSCIEVER CARDS

AUBURN
MULTICARE

OFF AIR ERRCS BDA
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AUBURN
MULTICARE

254 ATTENUATOR TRAYS

'~ AT&T BASE STATIONS
i[> 700 LTE, 850 UMTS,
1900 UMTS
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AUBURN
MULTICARE

AirWalk

SPRINT E FEMTO
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AUBURN
MULTICARE
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LARGE BUILDING- DAS ROOM

LARGE BUILDING — 2 SECTOR
500,000 — 1,000,000 Sa. FT.

& 000 PATHWAY UP TO ROOF FOR
GPS ANTENNA CABLES.

Power Requirements:
Quadruplex NEMA 5-20R on

/1 generator/UPS Backed
& ;é circuit at top of each rack.
500 — 1000 Watts per rack
19" Rack 15 Rack 19" Rack 19" Rack 19" Rack 15" Rzﬁk_t\_
spare |} arar ATET |?|5 atar (@} ater | gasHesaenh [————— FIBER PATCH PANEL AT TOP OF
Sect 2 Sect 2 Sect-1 Spee 1 DAS HEAD END RACK.
SINGLE MoDE, SC-APC
POWER REQUIREMENTS:
NEMA 6-30R ON GENERATOR/
UPS BACKED CIRCUIT AT TOP OF
u |$-I EACH CARRIER RACK.
1000 — 2000 WATTS PER RACK
19" Rack 15" Rack 19" Rack 19" Rack 15 Rack 19" Rack 1
Sprint Sprint 't T-Mobile ¢ T-Mobile Verizon 't Verizon
Sect. 2 Sect. 1 Sect. 2 Sect. 1 T Sect.2 Sect. 1

Room:
16FT. BIN. X 15FT. OIN.

ol il

CONFERENCE & EXHIBITION

Orlando, FL | February 4-8




|Head End Example |

B a 15 amp/208 volt 15 amp/208 volt 15 amp/208 volt 15 amp/Z08 v
; 1 TWO SECTORS OF AT&T
700 ‘ 700 l i EQUIPMENT= 3 RACKS
LTE s off LTE s o (4) 208V, 15A CIRCUITS
AT&T-HEAD END 1
- -
A — I —
850 850
uMTS - UuMTS -

I
I

Eatst
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LARGE WALL FIELD

TWO SECTORS OF DAS
EQUIPMENT (RRUS) — 8X8
WALL FIELD
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DAS ROOM REQUIREMENTS

INTERPRETING THE 2015
BICSI STANDARD
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BICSI STANDARD
FOR DAS-
PROPOSED
SERVICES FOR A
SINGLE SECTOR

ANSI/BICSI 006-2015

Table 7-2 Example Wireless Service Provider Equipment Information
Physical Space N 110 Ve Dedicated
WSP Element (&) % (W) x (D) Heat Dissipation Civcuits (Ofy * Amps)
. 2134 x 482 x 610 mm 1583 kl/hr
Internal Wireless 1 Rack 84 % 10 x 24 in 1.500 BTU/r 1=4
) 2134 % 014 % 014 mm
e 84 x 36 x 36 in
2134 % 914 x 014 mm 30,565 K/hr 2%20
Service Provider 1 Battery Backup - 34 % 36 % 36 in 37 5'00 BTU-’I:: 1x=40
: : 1%20
2134 x 482 x 610 mm
2
2 Racks 84 x 10 x 24 in
L 2134 % 914 x 014 mm
Service Provider 2 2 Cobmers 84x36x361n 47,478 KT /hr 3%20
} ] 2134014 x9l4mm | 43.000 BTUMr 1x60
Battery Backup 84 36 % 36 in
) 2134 % 014 x 914 mm
1 Cabinet 84 x 36 x 36 in
; ) 2134 % 014 x 914 mm 31,652 kl/hr 2%20
Service Provider 3 Battery Backup 84 x 36 x 36 in 30.000 BTURt 1 x40
2134 x 482 x 610 mm
R 84 %19 x 24 in
L 2134 % 014 x 014 mm
2 Cabinets 84 x 36 x 36 in 15.826 1/hr
Service Provider 4 e T 2x20
) 1524 % 1524 x 914 mm|  15.000 BTU/hr
Battery Backup 60 x 60 x 36 in
. 1067 » 482 x 610 mm 791 kJ/hr
Paging 1 Half Rack 42x19x24in 750 BTU/hr 1%2
. 1067 = 482 x 610 mm 306 kI/hr
Public Safety 1 Half Rack 42 %10 % 2 in 375 BTUMs
2134 % 482 % 610 mm 306 kJ/hr
UHF Two-way 1 Rack 84 %19 x 24 in 375 BTUMr
137,687 kI/hr
Totals 130,500 BTU/hr 348 Amps




ANSI/BICSI 006-2015

Table 7-2  Example Wireless Service Provider Equipment Information B I c SI STAN D AR D
FOR DAS-
PROPOSED
SERVICES FOR A
SINGLE SECTOR

SERVICES:
4 CARRIER, + PSN + UHF 2- WAY
RADIO + PAGING

Public Safety

UHF Two-way




ANSI/BICSI 006-2015

Table 7-2 Example Wireless Service Provider Equipme

Pipysical Space
Element (#@) * (W) % (D)

1 Rack ? B;::f 3 : zﬂ ?nmm
Lcabiner | 2304 xSl mn
Battery Backup 1 3;4293?; : ??é‘:nm
s | PR
2 Cabinets 2 B;:,?;; : gﬁljnmm
Battery Backup : 13::3: : gé?nmm
Icabier | P30S

2134 x 914 % 914 mm
84 x 36 x36in

2134 x 482 x 610 mm
84x19x241in

Battery Backup

1 Rack

2134 x 914 x 014 mm
84 x36%361in

2 Cabinets

1524 x 1524 % 914 mn
60 x 60 x 36 1n

1067 = 482 * 610 mm
42 x19 x241in

Battery Backup

1 Haif Rack

1067 = 482 » 610 mm
42x19 %241

2134 x 482 x 610 mm
84 %19 x241n

1 Half Rack

BICSI STANDARD
FOR DAS-
PROPOSED
SERVICES FOR A
SINGLE SECTOR




ANSI/BICSI 006-2015

ey Tnformation BICSI STANDARD
== FOR DAS-

1.500 BTU/hr

PROPOSED
SERVICES FOR A
SINGLE SECTOR

39,565 kI'hr
37.500 BTUhr

47.478 KI'hr
45,000 BTU/hr

31,652 kl/hr
30,000 BTU/hr

15.826 kJ/hr
15,000 BTU/hr

791 kI/hr
750 BTU/r

396 klhr
375 BTUMNr

396 kI/hr
375 BTU/Mr

HEAT LOAD 137,687 kY/hr
130,500 BTUH ‘




ANSI/BICSI 006-2015

FY1: 110VAC IS AN EQUIPMENT B ascyindl

ELECTRICAL:

348 AMPS- HUM?

BICSI STANDARD
FOR DAS-
PROPOSED
SERVICES FOR A
SINGLE SECTOR




QUANTITY

wspP VOLTS AMPS LOAD (W) HEAT (BTU) TOTAL BTU/HR

CKTS
INTERNAL 110 4 1 440 1500.4 1500.4
BICSI STANDARD 110 20 2 4400 15004
WSP#1 110 40 1 4400 15004
110 20 1 2200 7502 37510
INTERPRETTING THE
STANDARD WspH2 110 20 3 6600 22506
110 60 1 6600 22506 45012
110 20 2 4400 15004
LLELLE 110 40 1 4400 15004 30008
WSP#4 110 20 2 4400 15004 15004
PAGING 110 1 1 110 375.1 375.1
PUBLIC SAFETY 110 1 1 110 375.1 375.1
UHF 110 1 1 110 375.1 375.1
GRAND TOTALS 38170 130159.7

AMPS AT 208V, 3 PHASE 106.03
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QUANTITY

WsP VOLTS AMPS - " LOAD (W) HEAT(BTU) TOTALBTU/HR
BICSI STANDARD INTERNAL 110 4 1 440 1500.4 1500.4
110 20 2 4400 15004
INTERPRETTING THE WSP#1 110 40 1 4400 15004
STANDARD 110 20 1 2200 7502 37510
T -
11 2 2 a4 15004
Wsp#3 113 42 1 4422 12224 30008
WsP#4 110 20 2 4400 15004 15004
PAGING 110 1 1 110 375.1 375.1
PUBLIC SAFETY 110 1 1 110 375.1 375.1
UHF 110 1 1 110 375.1 375.1
GRAND TOTALS 38170 130159.7
AMPS AT 208V, 3
PHASE 106.03
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QUANTITY

WSP VOLTS AMPS LOAD (W) HEAT (BTU) TOTAL BTU/HR

CKTS
INTERNAL 110 4 1 440 1500.4 1500.4
BTU-HR= WATTS X 3.41
110 20 2 4400 15004
BICS| STANDARD WSP#1 110 40 1 4400 15004
110 20 1 2200 7502 37510
INTERPRETTING THE wepiz 110 20 3 6600 29506
STANDARD 110 60 1 6600 22506 45012
10 20 2 4400 15004
Wsp#3 110 40 1 4400 15004 30008
WSP#4 110 20 2 4400 15004 15004
PAGING 110 1 1 110 375.1 375.1
PUBLIC
SAFETY 110 1 1 110 375.1 3751
UHF 110 1 1 110 375.1 375.1
GRAND
TOTALS 38170 130159.7
AMPS AT 208V, 3

PHASE
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QUANTITY

WsP VOLTS AMPS ers LOAD (W)  HEAT (BTU) TOTAL BTU/HR

INTERNAL 110 a 1 440 1500.4 1500.4
BICSI STANDARD 110 20 2 4400 15004
WSsP#1 110 40 1 4400 15004

INTERPRETTING THE 110 20 1 2200 7502 37510
STANDARD WSpHa 110 20 3 6600 22506

110 60 1 6600 22506 45012
110 20 2 4400 15004

WSP#3 110 40 1 4400 15004 30008

WSsP#4 110 20 2 4400 15004 15004

PAGING 110 1 1 110 375.1 375.1

PUBLICSAFETY 110 1 1 110 375.1 375.1

UHE 110 1 1 110 375.1 375.1

GRAND TOTALS 38170 130159.7
AMPS AT 208V, 3 PHASE 106.03 45kVA TRANSEORMER
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QUANTITY TOTAL BTUH

WSP VOLTS AMPS LOAD (W) HEAT (BTU)

CKTS BTU/HR @80% Eff.
INTERNAL 110 4 1 440 1500.4 1500.4 300.08
B I CS I STA N DA R D 110 20 2 4400 15004
INTERPRETTING THE e iig :g i ::gg 17550(:)24 37510 7502
STANDARD
WP o w1 o s a2 sood
WP o a1 a0 1sod 0008 eoois
WSP#4 110 20 2 4400 15004 15004 3000.8
PAGING 110 1 1 110 375.1 375.1 75.02
PUBLIC SAFETY 110 1 1 110 375.1 375.1 75.02 SIGNIFICANTLY LESS
COOLING
UHF 110 1 1 110 375.1 375.1 75.02
GRAND TOTALS 38170 130159.7 26031.9

AMPS AT 208V, 3 PHASE 106.03
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NOTES

BICSI STANDARD

INTERPRETTING THE
STANDARD

FINAL ROOM SIZE, T —

INTERMAL WIRELESS - 84" x 19" x 24"

SERVICE PROVIDER 1 - 1 CABIMET - 847 x 36" x 36"

SERVICE PROVIDER 1 - BATTERY BACKUP - 84" x 36" x 36"

SERVICE PROVIDER 1 - 2 RACKS - 84" x 19" x 24" ea

SERVICE PROVIDER 2 - 2 CABINETS - 84" x 36" » 36" wa

3
I

SERVICE PROVIDER 2 - BATTERY BACKLUP - 84" x 35" x 36"

m
£
@I

SERVICE PROVIDER 3 - 1 CABIMET - 84" x 368" x 36"

SERVIGE PROVIDER 3 - BATTERY BACKUP - 84" x 36" x 36"

0
03
CICICICICICIORICICICIC SIS,

Gz
5 84" H SERVICE PROVIDER 3 - 1 RACK - B4” x 197 x 247
= B4 H
o B4 H
G0°H fe»1 D) SERVIGE PROVIDER 4 - 2 CABINETS - 84" x 36" x 36 aa
|2 QD 30— en bg.gr—]
3-0 ) 30 B4 H SERVIGE PROVIDER 4 - BATTERY BAGKUP - 60" x 60" x 36"
84" H
84 H & PAGING - 1 HALF RACK - 42" x 19" x 24"
e
E4"H PUBLIC SAFETY - 1 HALF RACK - 42* « 18" x 24°
. UHF TWO-WAY - 1 RACK - 84" % 15" x 24"

O EXAMPLE WIRELESS SERVICE PROVIDER EQUIPMENT ROOM LAYQUT
1
SGALE 14" = 107
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