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500-1300-01 REPEATER TECHNOLOGIES

1.0 Introduction

The RC1920C is a chapmelized PCS repeater optimized for COMA applications. It is designed 1o have low
reverse link noise figare, high forward link transmit power and optional diversity path in the reverse link.
The standard unit can handle twe COMA frequency carriers. However, only ane channel may be equipped, of
an desired.

2.0 Reference Documentation

*  OAIOB NE Spesification, Over-the-Air On-Frequency Network Repeater for PCS CTIMA - lssue 1.0,
March 18, 199%, RTI Product Management.
«  TIAEIA-D5-B, TIAEIA-97-C.
RCL¥20C Hardware -Software interface contrel document — to be released,
Module specification of individual modules
Forward Front End (090-1302-01}
Forward Chanmel Select Filter ((90-1304-01 &03)
Forward Power Amplifier { L45-1011-01)
Reverse Front End (090-1303-01 &02)
Reverse Channel Select Filter {090- 1 304-02 &04)
Reverse Power Amplifier (090-1305-01 &02)
ACDE Power Converter ( 149-1012.01)
DCDC Power Converter (DE7-1549-01)
Power Control Card (DE7-1565-01)
Alarm Control Ung (087-1706-01)
Line Entry Card (087-1707-01)

3.0 Electrical Specifications

NOTE: All performance specifications apply to each of the two CDMA channels.

In this document, “forward link™ is the same as “*downlink”™, and “reverse
link™ same as “uplink”.

3.1 Block Diagram

The blosk diagram of the RC1920C two chanels repeater is shown below. The two CDMA charmels must
be within the same frequency black. The Diplexers and Froat Ends have wide enough bandwidsh o handle
bodh chanmels. Each channel is then selected by its own Channel Select Filier section. In the forward
direction, each channel goes through a different Forward Power Anplifier and is fed to a different amenna.
I the reverse direction, after the Charme| Select Filier, the chammels are combined inside the Reverse Power
Amplifier and fed 10 the same antenna.

RCIF20C 2Ch Repeater Eng. System
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S04 1300-01 REPEATER TECHMNOLOGIES

3.1.1 Modules Description

= Dipleser; It provides common aceess to the same antenna for both reverse and forward link of the two
CDMA channels, The TX-EX isolution shall be sufficient to avoid any overload or imtermal oscillation
problems, The filterng shall be sufficient to meet the spurious requirement. DifTerent diplexers will be
neecled for different frequency hlocks, Thus the two CDMA channels soust be within the same frequency
block.

&  Front End: The forward front end and reverse front end are for the receive path of the forward and
reverse links. I the reverse link, a combiner is included after the low nodse amplifier stape of the
reverse front end bo combine the main path signal and the delayed diversity path signal. Mo combier is
needed in the Torward link. Thers is o Programmable Digital Attenutor (PDA) in the reverse front end
inpunt for Hot Tane Protection to prevent e front end from input overload conditions.

s Diversity Front End: This is the front end of the diversity receive path. A delay element i3 inseried after
the LNA stage ti provide a sufficient time delay for the base station RAKE recelvers' discrimination of
this signal, The delayed signal is combined with the mam receive signal in the combiner in revers:s from
end. Gain adjustment shall be available in this diversity frent end module to balance the gain between
thie two receive paths, Again, there i3 a separate PINA i the input section of the diversity front end for
Hot Tone Protecton, Please note that the reverse froat end and diversity from end cirouits are on the
sume PCB and housed in the same module.

»  Charmel Sebect Filter: This is the unit that will tune a local aseillator to a specific frequency clannel,
down convert the BF siznal 1o IF, provide chamel filiering, and up comvert to RF again. The repeater
system gain adjustment 1s also done in this unit. Motice exch COMA chanoe] nesds 1ts own set of
Channel Sebect Filters, one for forward direction and one for reverse direction. Each filter can be funed
tora different channe] frequency within the same frequency block. Please note that for esch direction, the
two channels are an the same PCB and housed in the same module

e Reverse Power Amplifier: The RPA provides the sigaal amplification for the reverse link {reverse path).
Each channel goes through its own amplification stage and s combined with the other channel at the
i,

»  Forward Power Amplifier: This & the high power amplifier in the foraard link. Each channel has its owm
forwand power anplifier.

o ACU {Alarm Control Unity: ACLU is the “brain” of the repeater, which eontrols and monitors a1l the
modules. Tt also commumicates with the network or local eraft PC via RepeaterNet. lochall have
modem plug-in as an option. The ACL also has DODC converters Tor supplying power to the Front
Ends, Channe] Select Filters and the Reverse Power Amplificr.

« L0 Bejection Filter: This is need to filter out image and local escillator signals at the curput of the
Chanrel Select Filter to aveid unnecessary PA loading, This LO rejection filter now has been
incorporated into the Channel Select Filter module.

= Power Supply System ~ Power Control Card, DC/DC converter, ACD converter and BUPS.

The swstem provides DC power 10 all the modules. The 1920 system i designed to accept either [MC
or AC power input. There = a mechanical interlock at the inpui power connection panel that allows
gither DC power or AC 1o be connzeted. With DC input, there is a dedicated DO/DE convertes for the
fwo B In the ACU board, there are other DD converters to supply the other low cament drain
modules, For AC input, the power first goes through the ACTH powee supply and the T outpur
supplies the various DC/DC converters, This AC power supply akso charges up the 24 volt batiery in the
external BUPS, The charging operation is mesdtored and contralled by the Power Control Card.

«  Modem: Serving as the interface to the repeater network (MMS) for alarm reporting, control and
miomitoring. The modem allows conmection either threugh wire-line or through a wireless handset

RCI920C 2Ch Repeater Enp. System
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SD0-1300-01 REPEATER TECHMOLOGIES
3.2 Operaling Frequency

3.2.1 Range:

Frequency Block Reverse link (MHz) Forward link (MHz)
A 1850 - 1863 1930 - 1945

2] 1865 - 1870 1043 - 1950

B 1870 - 1833 1950 - 1965

E 1885 - 1890 1865 - 1570

F 1200 - 1895 1970 - 1975

C 1895 - 1910 LG75 - 1390

C — Lowsr 1895 — 1902.5 1975 — 1982.5

€ - Upper 1902.5 - 1010 10R2.5 - 1990

Rafir to Section § of “0A 19008 MR Marketing Requirements, Over-the-Air On-Frequensy Network
Repeater for PCS CDMA® - Tesue 1.0, March 18, 1990, RTI Prodiect Management Tor dedails of CDMA

frequency paramelers,

3.2.2 Channel Tuning
Each Channel Select Filter shall contain a frequency symthesizer such that the center frequency of the unit

|

—

will fume:
CDMA channel mamiber Reverse Link (MHz) Forward Link (MHz)
==N==119% 1ES0.000 + 00508 1930000 + 0,050M

31.2.3 Frequency Reference
The repeater shall kave a temperature compensated frequency reference with stability begter than 2.5 parts

per o (FEM).

3.3 Local Oscillator (LO) Phase Noise / Spurious Signals

The phase noise shall be less than -70 dBc/Hz at | kHz offset, 0 dBse/Hz at 10 kM offset, and -1 10

AR Hz from 100 kElz 10 2 MHz offsets. Spurious signals {clock tones) shall be less than phase noise in g

30 kHz banclwdih

3.4 Channel Selectivity

3.4.1 Pass band

The pass band is set by a SAW filter in the C5F [F staze. The SdB handwidth shall be a1 beast 1.26 Mie.

3.4.2 Stop band

A miniteam of 33 dB rejection shall be achieved ot /- 1.25 MHz offsets from the center frequency.

3.4.3 Pass Band Ripple
The peak-to-peak ripple aver the center 900 KHz shall be I dB masimmm.

RC1920C 2Ck Repeater Eng. System
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£00- 1300-01 REPEATER TECHNOLOGIES

3.5 Gain

The reverse link shall have electronically controllable gain from 65 to 95 dB in 1dB steps. The forward link
shall have gain from 65 w95 dB in 1dB steps. The gain shall be withim a 2 dB peak to peak window over
the whole pass band at all gain sethinizs,

3.5.1 Gain Stability
Crain shall be stable with terperanure and supply voltage varistions s +2 /-3 dB at all gain senings.

3.5.2 Gain Step Accuracy
The sceuracy for cach 1 dB siep shall be within £ 0.5 di, and the accuracy chall be within £ 1,00 4B when the
maximam ) dB gain siep is exercised.

1.5.3 Gain Balance, Diversity Path and Main Path (Reverse Link)

The pain balance between main amd diversity reverse link path shall be within = 0.5 dis. The gain adjustment
fior the balance shall be at Divessity Front End module.

3.5.4 Gain Balance between Channels in Two Channel Repeater

The gain halance between the twe CDMA channels within the same frequency block shall be within +/- 1.5
B, This gain adjustment slall be in each Channed Select Filter,

1.5.5 Gain Adjustments
Harclware shall provide attenwaters for oll gain adjustments. Systemn gam adjustments shall be made using
digitally contralled attentators controlled by Repeatertlet and stored in sysiem fimmware. Firmware shall akse

provide a tsble for attenuator sertings and/or offsets for temperatore anel frequency gain compensation. This
campensation 1 carried oul by a different set of digitally controlled attenuators.

1.6 Noise Figure

The maxinum noise figares over the operating femperature and supply voltage ranges shall be as follows:

Reverse link for mdependent main and 4 dB maximum Al grim setings

| diversity paths
Reverse link (combined mon and diversityd | 7.5 Bl maxumum All pain gettings |
Forward link 12 dB maximmum Al gain settings
3.7 Signal levels and Linearity

A ingut signal at + 140 dfm shall not dumage the unit. The forward link shall meet the requerements of
linearity at all goin settings when the Repeater cutput is +3%8 5 dBm for each CDMA chammel. The reverse
link shall have the sarmes performance at +13 didm outpat per channel.

3.7.1 Qutput Intercept Point

Far each CDMA channel, the 3 arder intercept point at the outpat (TP3q) shall be greater than + 28 dBm
all gain semings for the reverse Hok and greater than +50 dBe for the forward lmk within the selected 1.23
MHz CDMA channel bandwidth.

3.7.2 Waveform Quality Factor

The degradation of p for a single CIMA output signal at + 8.5 dBm to +38.3 dBrn { forward) or =12 dBm o
+18 dBm {reverse) for all gain settings shall be less than 0.04 (4%) relative to the input signal. For example,

RC1920C 2Ch Repeater Eng. System
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S00-1300-01 REPEATER TECHMOLOGIES

if the input CDMA signal has a reading of 0.99, the cutput p should be better than 0.95 at the specified
power level,

3.7.3 Conducted Spurions Emissions (forward link)

When transmitiing in the PCS band, the spurious emisssons between 1925 and 1995 MHz shall mest the
following specification. For each CDMA channel, the power in a 30 kHz bandwidih at + 883 kHz away from
the cetiter frequency shall be less than -45 dBe relative to the power in that CDMA channel, The power ina
30 KHz bandwidth at =198 MHz away from the center frequency shall be less than —55 dBe. In addition, oo
spaurs higher than —13 dBm (in | MHz bandwidth) shall be present from = 2.75 MHz offset or greater from
the center frequency. These are measured when the channel output power is + 38,5 dBm when driven by an
EIASTIA-97-C defined CDMA signal or its equivalent

31.7.4 Radiated Spurious Emissions (forward link)

Same as section 3.7.1 when measured from sources ather than the anienna connecior per FOC Part 1
measTemenl reguirerment

1.7.5 Conducted Spurious Emissions (reverse link)

When transmitting in the PCS band, the sparious emissions beteeen 1845 and 1915 MHz shall meet the
followmg specification. For each CDMA channel, the power in a 30 kHz bandwidth at + 1.25 MHz away
from the center frequency shall be less than -42 dBc relative to the power in that CDMA channel, The power
in a 30 KHz bandwidth ot £1.98 MHx away from the center frequency shall be less than 50 dBe. In
addition, mo spurs higher than —13 dBm {in | MHz bandwidth) shall be present from + 2.75 MHz offser or
oreater from the center frequency. These are measured when the chammel output power is +18 dBm when
droven by an EIATIA97-C defined CDMA signal or its equivalent.

I adelifion, spurious emissions in each 1.23 MHz band located anywhere between 1930 M and 1990 MHz
shall b lesa than -80 dBm.

3.7.6 Radiated Spurious Emissions (reverse link)
Same as section 3.7.5 when measured from sources other than the antenna connector per FCC Part 1
measuErement requinement

3.7.7 Receiver Intermodulation Attenuation (Reverse Link)

For each COMA channel, when two CW tones combined at the input {reverse link) of the repeater, each at
-50 dBm, 1.25 MHz and 2,05 MHz offseis from the center frequency of the channel, no 1M products within
the prcss band shall be observed at the outpur of the repeater i a 30 KHz bandwidth. This applies to both
main and diversity paths at all gain settings. This reguirement ensures repeater performance when
ierference 15 prescid.

1.8 Interface Requirement

3.5.1 Interconnection

All BF comector impedance shall be 50 ohms with retumn loss of better than 11 dB across the operating
frequency blocks. Weather and EMI shield shall be provided. Proper gange and shizlding should be
designed to meet appropriate safety and regulatory requirement.

RC1920C 2Ch Repeater Eng. System
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3.8.2 Alarms
The repeater shall monitor the following condations amd provide alans to RepeaterNet

Forward Front Ead (09:-1302-01) — current alarm

Forward & Reverse Channel Select Filter (090-1304-01 thru —04)
- current {alarm and value), channel 1 PLL unbeck alarm, channel } PLL unlock alarm.

Forward Power Amplifier (149-1011-01) - over-current alarm, forward RF power value, reflected RF power
value, vendor 1T value and temperatare sensor valoe,

Reverse Front End (090-1203-01 & 02) ~ total current value for both main and diversity chanpels, total RF
power value fromn both channels.

Reverse Power Amplifier (090-1305-01 & 02} — forward BF power value of cach channel, carrent vakee for
ench channel and fotal reverse RF power value of both channels,

AC/DC power supply (149-1012-01) - DC outpuet OK alarm, AC ioput fail alam.

All module alarms should be defined swech that AT will receive the alarm status when module is not
installed or when its power is removed {e.g. open collector).

3.8.3 Power Supply

The power supply shall meet FOC Class A requirements and UL- 1950, The power supply has separate mput
terminals for AC and DC impats, There is a mechanical interlock to allow either BC or AC input

The power supply system can be equipped with external BUPS. With AC input, the system shall maintain
full charge of the BUPS hatieries. The poviver sispply aysten shall provide input reverss voltage protection,
uiput over-currend profection with automatic recovery.

AL s §4-132/170-264 volt AC, S0VA0 He, ~900% power factor, / amp maximum. If the
BUPS batieries are charging, this will add an additional power of ! amg

24 volt DC input: 21 to 32 walt DL, Arngs MAximm, negative ground

184 LEDs

The repeater shall have at four LEDs visible to fiebd service personnel. A green LED indicates that wnit is
operational and a red LED is. ilhominated for each particokar chass of alamm,

3.8.5 PA control

The system shall have provisions (software or hardware) to fum off ose of both PA. The PA shall be turned
off under the following conditions:

+  Local Oscillators out of lock

*  PA iemperature shtdown alarm or PA alarm

«  ACI failares

¢  External digital alarm inputs at interface panel

When the PA is tumed off, the repeater shall transmit prwer less than -0 dBm (reverse fink) and shall be
Jess than <20 dBm (forward limk) in 30 kHz bandwidth at the tuned channel.

3.9 Group delay

For each chanmel, the one way group delay of each link shall not exceed 6 nucroseconds. This does oot
inehude the additional delny introduced in the reverse link diversity path, The delay element in the Diversity
From End shall have a delay of 1.8 — 2.0 microseconds across the reverse lnk operating fiequency range
(1850 MHz to 1910 MHz)

RC1920C 2Ch Repeater Eng. System
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3.10 Internal isolation
The internal carrier io echo ratio (CVE) shall be at least 40 dB for each chanme] when both clamnsels are funed
to dilferent frequencics.

3.11 Automatic Level Controf
3.11.1 Reverse Link Front End Protection (Hot Tone Protection)

The repeater shall detect the presence of stromg input signals at the reverse front ends and increases
atteniations in bath te reverse front end and diversity front end to protect the repeater. The thresholds of
the input pewer level to initiste and release the protection are programmable, When the strong signal is
removed from the ingut, the front ends shall reset back to the origmal gzin setang. The time constant for
adijustment shall be 2dB per 1060 ms nominal.

1.11.2 Automatic Level Control, PA in Forward Link and Reverse Link

‘The repeater shall monitor the FA cutput power, and detect when the A output power is more than a pre-
determined value higher than the rated power. When this oceurs, for the forward link, the gam i each
corresponding Channel Select Filier shall be reduced nccordingly. For the reverse link, the gain in the reverse
PA ic reduced first. When the reverse PA gain B owt of range, then the gain in each corresponding Chanpel
Sebect Filter i reduced. When the strong output sigmal condition is removed, the repeater shall refurn to the:
original pam settings. The time constant for adjustment shall be 1 dB per 100 ms nominal for both the
reverse PA pain and Channel Select Filter gain. The thresholds of the owtgut power to indtiate and releass the

prodection are progrmmatble,

3.12 Automatic System Power Dissipation Control

The repeater shall manitor the temperatures of the two PA. When this temperature gets (o be excessive, bath
PA output levels would be reduced by adjusting the gain in the Channel Select Filter, The outpat power
would be reduced 1 JF at a time uatil the backplane temperatare drops 1o an acceptablbe level. The output PA
pirwer may be redaced up to 3 dB. The initiation and refease thresholds are coded in sofrware,

3.13 Internal Battery Backup

The repeater shall provide battery backup to ACTL line entry module LEDs, modem and hancset in the event
of power Gulure. The minimam backup time for a flly charged battery shall be 30 mimtes.

The cwrrent drain from the batiery shall be less than | ms when the system is turped ofT, There should be a
label to remind e customer to disconnect the battery if the system is not in use for more than $ days

3.14 Options

The fellowing are ficld up-gradable options that can be ordered by the customer and are supparted by the
Tepeater:

a) Muodem

b} Maodem and CDMA data phone

¢l BUPS (Back Uip Power Supply) with battery in external box and using system power supply as
charger

d) Mon-diversity option

2] 7/16 DIN antenna connectors {external adapters required fior mating to type-N conpectons on
cahinet)

1 Lighming surge prosection adapéers for antenma RF connectoss (to be mstalled inside the cabinet)

RC1920C 2Ch Repeater Eng. System
Specification R TT Confidemsial Gafll



A00-1300-01 REFEATER TECHNOLOGIES

3.15 Block and Level Diagram

The bbock and level dizgrams for bath the up and down links at bow and high gain settings are given in
appendix A

4.0 Environmental

4.1 Temperature

=4 to +55 degrees C {Ambient)

40 to +B5 deprees C (Bae plate)

=40 to +T5 degrees C (imside enclosure)

It is acceptahle to have optional heater of minimum warm-ap interval requirement {30 minaies or less) when
aperating between 40 and -30 degrees C ambient temperabuse.

4.2 Storage Temperature
40 to +T0 degres C,

4.3 Altitude

15000 feer maxmmurmn. For altimdes betoeen 5004 and 10000 feet, the maximum ambieot eperating air
temperature is reduced 1o +30 degree ©, For altinsdes between 10000 and 15000 feet, the maxinmm anmbiert
operating air temperature is reduced to 45 degree C

4.4 Weather, Shock and Vibration

The repeater shall comply with the following requirements per Bellcore GR-487-CORE, Tsaue | (6/1%96)
for cutdoor environment |

I. Sec3ls Exposure o Temperature Extremes

2 Becd2? Wind Diriven Rain Intrusion

3 Secli? Impact Resistance

4, SBec s Corrosion Resistance - Salt Fog

5. Bec 336 Cormosion Resistance - Temperature CyclingHigh Humichty

6, SBec 337 Transportation Shock  GR-63-CORE 5.3.1 (drop test)

7. Sec 38 Transportation Vibration GR-63-CORE 4.4.4

8  SBec 314l Enviranmentally Induced Vibeation GR-63-CORE 5.4.1 (office vibration)
4.5 Safety

The following safety requirements shall ke met:
. UL 1950, 3" edition

UL 1419

GR-487-CORE, Section 5.3

UL 50 {for outdoor only)
CEA-C22.2 Mo B50-25

b e

4.6 Electrostatic Discharge (ESD)
ESD requirements in TEC1000-4-2 {formerly 1ECE01-2) shall be met.

RC1920C 2Ch Repeater Eng, System
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4.7 EMI Emissions and Susceptibility

“The repeater module shall meet the conducted and radisded emisions and comply with Class B lomiis se
forth in FOC Title 47 Code of Federal regulations, Part 15, subpart A, FOC Part 24, and TIA/ELA-97-C,
The repeater shall also meet the GR-1089-CORE electneal field and susceptibility requirements.

5.0 Mechanical

5.1 Connectors
All antenna comnectors shall be type-N fermale, [N conneciors may be ordered as an option.

5.2 Cooling

The unit shall have convection cooling, Mo fans are allowed. However, fior better reliabality, cusfomers may
onder option with conling fans.

5.3 Enclosure

The repeater shall have WNEMA 4 ratmg enclosure o meet the environmental specification in Section 4. The
size shall pot exceed 21"(h) x 15.75" {w) x 16"(d). The mounting plates and all cabier exposed hardware shall
he designed to prevent umauthorzzed resmoval or operating of the unit. The maximmum weight of the repeater
shall be less than 69 pounds. The door topether with the cell phone shall be removable to ease attaching of
the caclosure te the mounting bracket, The repeater without the docr and cell phone shall be less than 63
pounds,

5.4 Lightning Surge Protection

Lightning surge protection shall be provided om all mierface cables [ AC, DC, digital signal etc. ) per [EC
10241 Level [T or TEC 800-5. External RF connector adapters for lighming surge protection are aptional.
Conduit access i required for all non-RF connections.

5.5 Reliability
Mean Time Between Failure (MTRF) design goal shall be greater than 85,000 hours based on BellCORE
SE-TSY 385 and TR-NWT-000332.

RC19200 2Ch Repeater Eng. System
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APPENDIX A
041920 channelized repeater (downlink max gain) Oct 26, 2000
dipleer Lha CEF Power Amp diplexnr
Total
MNF (dB} 1.50 4,00 20.00 16.00 1.50 a.01
Gain (dB) -1.50 15.00 a8.00 45,00 -1.50 a5.00
GIP3 (dBm) 10.00 12.00 54.00 50.74
Po (dBm) -58.00 43.00 =5,00 40,00 38.50
IP3+ (dBm) 0.00 1,76 4.75
MF+ (d&) 1.25 a.81 0.00
Input Pwer (cdBim ) -56. 50 System Temp (K) 290.00
0A1920 channelized repaater (downlink min gain)  Oct 26, 2000
diplexar LMA C5F Pownes Amp diplexer
Total
MNF [dB) 1.50 4.00 20.00 16.00 1.50 9,18
Gain (dB) -1.50 15.00 B.00 45.00 =130 65.00
QIP3 (dBm) 10.00 12.00 54,00 £0.30
Po (dBm) -2B.00 -13.00 -5.00 40.00 38,50
IP3+ (dBm) 0.35 1.60 414
NF+ (dB) 1.30 334 015
Input Pwr {dBm) -26.50 System Temp (K) 230,00
RC1920C 2Ch Repeater Eng, System
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041820 channelized repeater {uplink max gain) Jan 20, 2000

diplaxar LKA CEF Pa diplamar
with comhinar
Taotal
NF (dB) 1.50 2.00 14.00 18.00 1.50 3.68
Gain (dB) =1.50 26,00 40,00 32.00 =1.50 DE.0p
QIP3 (dBm) 3.00 T.00 32.00 20.M
Po (dBm) -TA.50 -52.50 -12.50 19.50 18.00
P3+ [dBm) 0.0 0.79 7.79
MF+ (dB) 1.91 016 0.00
Input Pwr (dBm) -Fr.00 System Temp (K} Za0.00
0A15920 channelized repeater (uplink min gain) Jan 20, 2000
diplexer Lha CEF Pa diplsans
with cambiner
B Tatal

MF {dB) 1.560 2.00 14.00 18.00 1.50 370
Gain (dB) =1.50 26,00 10.00 32.00 -1.50 65,00
OIP3 (dBm) 300 T.00 32.00 20.53
Pa {dBm} -4B.50 =22.50 -12.50 19.50 18.00
P3+ (dBm) 0.18 0.78 6.99
MNF+ (dB) 1.69 0.16 0.04
Inpust Pwr (dBm) -47.00 System Temp (K) 250.00

RCIS20C 2Ch Repeater Eng. System
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