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1 Safety Notices

This document contains safety notices in accordance with appropriate standards.

Any installation, adjustment, maintenance and repair of the equipment must only be carried out by trained, authorized

personnel. At all times, personnel must comply with any safety notices and instructions.

Specific hazards are indicated by symbol labels on or near the affected parts of the equipment. The labels conform to

international standards, are triangular in shape, and are colored black on a yellow background. An informative text label

may accompany the symbol label.

A\Warning

@ Avoid water immersion from the external interfaces
K <1k

Water immersion from the external interfaces may cause damage to equipment

M\ Attention

A Do not install where it is likely to contain heat.

TR Equipment must be placed where the airflow is good as it generates heat in
operation.

&= Do not use bare hands

Use working gloves to avoid burn injuries.

M Attention

Heavy goods

B2 The equipment weighs about 20kg. Dropping it can cause injury.

Any Booster or Repeater system will generate radio (RF) signals and continuously emit RF energy. In order to avoid
prolonged exposure to the antennas, Airport Co., LTD recommends maintaining a 300cm minimum separation

distance from the antenna while the system is operating.

-5- Copyright 2014 Airpoint Limited



Sprint FT Repeater

2 Introduction

The ICS (Interference Cancelling System) repeater has been designed to meet the needs of Network Operators
wanting to maximize operational performance while enjoying the cost saving benefits of an effective, integrated,
Repeater and eNodeB strategy.

The ICS repeater improves signal quality by eliminating problems such as weak and unstable receive and
transmit signals. Customers will enjoy better signal quality, easier access and more stable links.

Using innovative interference cancelling technology, antenna isolation can be improved between 20 dB
(depending on model) when multi-path feedback signals are present.

Following figure describes ICS repeater system configuration.

Service Antenna

ik LTE Signal
i ' W e LTE Signa
' Y Donor Antenna
eModeB /‘ \
AN \\
Repeater LTEMS
A Y
\
Power 3 AN
\

- =

Figure 1 System Configuration
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3 Material List

The following table describes material list of ICS repeater.

Table 1 Material List

ICS Repeater 1

Repeater Bracket 1 Include Bolts(12 pcs)
Connector for External Alarm 1 5 P Waterproofing
LMT Software — (CD-ROM)

USB Driver for LMT Software — (CD-ROM)
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4 Functional Description

4.1 Block Diagram

DC-48V Input

|

MR +12V Output

RJ-45 Port for MR(EMS)
USE port for LMT

EXT. Alarm port

All-in-One Unit

DL/UL ICU

=4

<SG

T

MEM |

FPGA

LTE e |
oLics || uLics
Enginé | | Engine

1

(=) T @
Rl e e o et

[ a{f_

| Rl

DAC

/

UL PAU

Ila
TR

Down Link

Downiink ‘ B

1930 MHz ~ 1 945 MHz

4.2 Functions

(2) All in One Unit (AiO Unit)

AiO Unit has following functions.

Up Link.

Uptink
| 1850 MEz~ 1365 MEz

Figure 2 Block Diagram

L 4 DL/UL ICS function
the feedback signal between a donor and a service port.
4 DL/UL Power Amplifier function
— This function applies to amplify DL/UL RF signal.
L 4 Remote Control function
— This function is used to monitor and control LMT.
L 4 DC-DC Converter

(2) Duplexer

The duplexer is used to isolate the uplink from the downlink, that is, to separate the transmitting path from the

receiving path.

This function is applied in order for the ICS algorithm which consists of FPGA/DSP to predict and remove

This function is used to convert DC power input (-48 VDC) into internal power source.
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5 System Specifications

5.1 Mechanical Specifications

Table 2 Mechanical Specifications

Parameter Specification

Dimensions Width 342 [mm] = 2 [mm] (Without protrusion)
Depth 165 [mm] £ 3 [mm] (Without bracket)
Heights 435 [mm] + 2 [mm] (Without protrusion)

Wight (without brancket) Under 20 [kg]

Power Source Input Voltage DC -48 [V] = 15 [%]

Power Consumption Less than 200 [W]
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5.2 Electrical Specifications

Table 3 Electrical Specifications

Parameter Downlink RENETSS
Frequency 1975 [MHz] ~ 1995 [MHZz] 1895 [MHz] ~ 1915 [MHZz]
Carrier CDMA-2000 1X, 1X EV-DO(Rev.A), LTE
Max. Output
20 [W] ( +43 [dBm]) 1 [W] (+30 [dBm])
Power
Input Power
-80 [dBm]/Total ~ -20 [dBm]/Total | ~ -33 [dBm]/Total
Range
Max. Gain 100 [dB] 100 [dB]
Gain Range 40[dB] (60 ~ 100 [dB]) 40[dB] (60 ~ 100 [dB])
Gain Control
) 1 [dB] Step
Step
EVM (Rho) 8 [%] [LTE], 0.975 [CDMA] 3GPP TS 36.106
Max. Input
-20 [dBm] -33 [dBm]
Power
V.S.W.R Less than 1.5

RF Impedance 50 [Q]
System Delay Min. 3.0 [us] [LTE], Min. 8.0 [us] [CDMA]
Power Density | 0.903 mW/cm2 (Downlink/LTE 5 MHz)

Noise Figure Less than 15 [dB] (in 25 °C) Less than 5 [dB] (in 25 °C) @ maximum gain

Cancel Window

. 6.0 [us]
size
Static Feedback
Cancellation Max. : -20 [dB] (Direct Feedback)

Capacity
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5.3 Environmental Specifications

Table 4 Environmental Specifications

Parameter Specification

Temperature and Operational | Temperature | -30 [°C] ~ +50 [°C]
Humidity. Humidity 5[%] ~ 95 [%RH]
*No Storage Temperature | -30 [°C] ~ +60 [°C]
Condensation Humidity 5[%] ~ 95[%RH]
Cooling system Natural air cooling
Ingress Protection IPX5
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6 System Description

6.1 Equipment Outline

AT st

Figure 3 Equipment Outline
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6.2 Repeater Bracket Outline

The following figure shows repeater bracket.

262
150,97 i 101,5
| [
—: | "
S —%) G— &
L %] & , s |+
ol =
8 5

1
+

¢ 4

4 4
+ +

r

34

{ [ | Units[mm)]

Figure 4 Repeater Bracket Outline
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6.3 Interfaces

6.3.1 Interface Description

Table 5 Interfaces

No. Interface Port REINEE
1 Donor Antenna Port DIN7/16(J) TRX
2 Service Antenna Port DIN7/16(J) TRX
Waterproof
3 DC Power Port DC -48V (See)
5P Connector
Waterproof
4 External Alarm Port (See)
Connector
Monitor Port of Donor IN Coupling Loss: 20dB + 2 dB
5 SMA(J) _
Antenna Port OUT Coupling Loss: 30 dB + 2dB
Monitor Port of Service IN Coupling Loss: 20dB + 2 dB
6 SMA(J) _
Antenna Port OUT Coupling Loss: 40 dB + 2 dB
USB
7 LMT port PC'’s Port: USB(A type)
(B Type)
o PWR
8 LED Indication LED
ALARM
[
O 71T 17 [[ 1]
1
=/
FWD IN RVS OUT FWD OUT
Mon. -15dB Mon. -30dB Mon. -40dE

Figure 5 Interfaces Description

—— Switch Cover
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6.3.2 Connector Description
(1) DC Power Port

Table 6 DC Power Port

Connecter . .
Pin Assign

(Repeater Side)

A -48 VDC INPUT

B @

B GND

(2) External Alarm Port Connector

Table 7 External Alarm Connector

Connecter . .

(Repeater Side) Pin Assign
A Ext. Alarm #1
c Ext. Alarm #2
E Ext. Alarm #3
G Ext. Alarm #4
I Ext. Alarm #5
B.D,FH.H GND (COM)

-15-
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7 Functions

7.1 ICS Function

The ICS repeater possesses ICS function which can predict and cancel the feedback signal between donor

and service antenna.

Signal from BTS
Feedback signals

Multipath feedback
Directfeedback Muitipath feedback el et

i = signal due to mountain
signal signal due to trees

ICS Processing

D’

Feedback signal is estimated and cancelled.

Only signal from BTSis amplified and transmitted.

-

fCS Output

Figure 6 ICS Function

7.1.1 Gain Setting Mode

The repeater has three type of gain setting mode. The gain setting for down link and uplink can be set
separately.

The gain setting can be done without repeater service down.

(1) Gain Mode

The output power is depending on the Gain Set value of gain. (60 [dB] ~ 100 [dB])

(2) Pilot Mode

This mode is used to ensure consistent output power. This output power is determined by the Pilot Target

Power setting. Output power will remain at this power regardless of variations in input power. [DL Only]

(3) Balance Mode

The mode to set balance value of the uplink output signal level compared to downlink gain. [UL Only] The

mode which attaches, interlocks and can adjust arbitrary level differences automatically to Downlink Gain.
(Range: 0 ~ -10 [dB])

Ex.1) Downlink Gain setting : Gain mode 80 [dB], Balance Value -5 [dB]

=Uplink Gain : 75 [dB] (When Downlink gain set another value, uplink gain will be changed automatically.

-16 - Copyright 2014 Airpoint Limited
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7.1.2

Ex.2) Gain setting : Pilot Mode, During receive is changing 70 ~ 75, Balance value +5 [dB]

=Uplink Gain : 75 ~ 80 [dB] (Uplink gain will be changed by downlink gain changing)

Pilot AGC Function
The repeater has Pilot AGC (Auto Gain Control) function which detect reference signal from eNodeB and
control gain to stabilize pilot output power. may not change by change of input power.
Pilot AGC function reference signal from e-Node B in LTE, uses RS (Reference Signal)

Following figure shows Pilot AGC image

Repeater without Pilot AGC function

Repeater Rx Level

[nput] = W\“‘/_;%e) X

[Output] — D \’\"/J
ICS Repeater with Pilot AGC function

Repeater Rx(Pilot) Level

[Gain]
(Fixed)

Unstable Coverage

[Input]
(Pilot)

[Gain]
(AGC)

Stable Coverage

[Output]
(Pilot)

Figure 7 Pilot AGC Image
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7.1.3 ALC/AUTO Shutdown/Excessive Input Protection (TBD)

The repeater has ALC (Automatic Level Control) function. If specified input level is exceeded, the automatic

control of the attenuator in equipment is carried out, and an output level is kept constant. Even if it exceeds a
maximum input level, repeater is keeping ALC by “Excessive Input protection” function while excessive input
protection range

Excessive input protection range is provided keeping maximum output power and avoid immediate shutdown
by excessive input. When the repeater detects input which exceeds excessive input protection range, auto

shutdown is carried out immediately.

Qutput power

/ |
+40[dBm]f-----------~- : T et
! . : Excessive Input Protection Range
| | I [ ]
] [ ] 1 -
| ALC Range H ! / (1dB)
' 0tododB = /At
! . e
| | I -
1 : I :
! . Lo
| L 1 .
n 1
: .'-----;--! Input power
~80[dBm] —6b[dBm] | —20[dBm]]
I I Shutdown Lavel :—19[dBm]
-23[dBm] -18[dBm] Recovery Level 1-23[dBm]

Figure 8 DL ALC/Auto Shutdown/Excessive Input Protection Image @gain 100 dB

Qutput power

/
+27¥dBm]f------------ : - vn-----
: . i Excessive Input
E ALC Range E i /Z/ Protection Range
| Dtod0dB 8 /s
| -
] ]
| . ! :
! : Vo
| : I .
| T - ! Input power
] | j I
—-780dBm] 1 —33[dBm],
! ! Shutdown Level : 32 [dBm]
~36[dBm] -32[dBm] Recovery Level :-36[dBm]

Figure 9 UL ALC/Auto Shutdown/Excessive Input Protection Image @gain 100 dB
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7.2 Monitor and Control Function

The repeater can be monitored and controlled by LMT (Local Maintenance Terminal).LMT is based on
Windows software (Windows XP/VISTA/7) and LMT is connected to the repeater by USB cable. ltems of

Monitor, control and alarm are shown in the Appendix C.

7.3 External Alarm Indication Function

The repeater has contact interface for external alarm and status can be monitored by LMT.

Connector description and pin assignment are shown in table 7.

-19- Copyright 2014 Airpoint Limited
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8 Software Setup (TBD)

8.1 LMT Installation

The LMT software in the CD-ROM which is attached to the repeater is required to install the Repeater LMT

software. Ensure the file is available on your PC and you have at least 10MB of free space.
1. To begin installation, select and run the “XXX.exe" file.

2. Select the directory for the LMT software to be installed. Click on the [Change] button if you wish to select

another directory.
3. After the installation directory has been selected, click the [install] button to begin installation.
4. During the installation, the progress bar indicates the installation process.

5. When the installation is complete, the “installShield Wizard Completed” message will appear. Click

[ Finish] to complete the installation process.
6. Two executable files will be saved in the selected directory.
- “XXX.exe"
- “unint.exe”
These files can be accessed from the Start manu.

7. The LMT software can be uninstalled by running the unint.exe file.

8.2 Main Window

After installing the LMT software and establishing connection with the repeater, run the XXX.exe file to start

the LMT. A main window will be displayed as shown in the following figure.

SPINT_LMT_CG Ver. 100 e ’_' Lo
i | — —— -
@ 1< @rRx |[COMS - CLOSE Construct Wark |
STATUS . CONTROL DETAIL ALARM MASK ALARM SETTING DOWNLOAD ALARM HISTORY | EXTENTION
Forward Reverse System
o) Input -28.9 dBm & Input -94.4 B REP Type SPINT_LMT_CG ) High Temperature 34.6 ¢
o Outout Hi 44,5 dBm o Output - dBm F/'W Wersion 4,0,0(1.0.0 ) Low Temperature
Gain 74.7 dB Gain - dB REP MSN 40028000004FR 0 Initialization
Isalation 91.1 dB Isalation ~ dB REPID UDEC 123456 ) VSWH Fail
Device Fail
lso. Avg 094 dB lso. Avg - dB Server IP 192,17 175,10 o
24 H
AS Input -65.0 dBm IP(UDEC) 192.168.0,101 9 :gr[r’::::‘sk ND::r
Patiernd
| RS Output 9,7 dBm Select Pattern attern @ Test Asrm |I_IH——j
CINR 20.2 dB Select Signal LTE
FCl 1 SelectFA 0 :‘ Download Restart Schedule
Gain Mode GAIN SET Gain Mode BALANCE & Immediately
Target RS 11 dBm Gain Balance 0 dB CINR Threshold -5 dB ¢ ‘Schedule | O ¢ | O
Target Gain 100 oB Target Gain 0 dB External UDEC Time
0 Pal O PaU ) External Alarm #1 2014/10/07 10:14:34 Time Sync.
) Cancellation Status ) Cancellation Status /)  External Alarm #2 AS Research
¥ External &larm #3
0 External Alarm #4
- External Alarm #5 Export Restart

Figure 10 Main Window
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The main window showss the following information :
» Downlink
» Uplink.
P Sytem
Select the COM port of the PC to be used for the LMT.
To change the COM port, click the [CLOSE] button, select a desired port number then click the [OPEN] button
to establish connection.
Click the [EXIT] button to quit the program.

8.3 Real Time Status Window

(" SPINT_LMT_CG ver. 1.013% R . i M [E=SREE)
@ x @rx [COMS -] | cLosE Construct [ (7] work EREEM
__STATUS ] CONTROL DETAL  ALARM MASK =~ ALARM SETTING = DOWNLOAD | ALARM HISTORY | EXTENTION
-F_orward- -F!everse- Systemn - - |
o Input -28.9 dBm ) Input -94.4 dBm REP Type SPINT_LMT_CG () High Temperature 34.6 C
O Output Hi 44,5 dBm 0 Output - dBm F/'W Version 4,0,001.0,0 Q Low Temperature
Gain 74.7 dB Gain - dB REP MSN A0028000004FR ©  Inftialization
Isalation 01.1 dB Isalation -~ dB REF ID [ UDECi1Z3458 3 VSWR Fail
Device Fail
Iso. Avg 9g9.4 dB Iso. Avg -- dB Server IP 172,17 175,10 .
RS Input -65.0 dBm IP(UDEC) 192.168.0.101 © :i?:ﬁ:tsk [z N:::'
I RS Output 9,7 dBm Salsctpstsrn |Panern-:l -I @ Testalarm oFF =
CINR 20.2 dB Select Signal LTE =
| PCl 1 Select FA 0 jhd Download Restart Schedule
Gain Mode [GANSET -] Gain Mode [BALANCE -] & Immediately
Target RS [T dBm Gain Balance [0 dB CINR Threshold [ -5 a8 CiSchedule [0 : [0
Target Gain [T00 aB Target Gain dB OUEC e )
O Pau (s | O PaU [ | ) External Alarm #1 2014/10/07 101434 | Time Sync.
) Cancellation Status ) Cancellation Status \) External Alarm #2 . [ BS Research
) External &larm #3 '
) External Alarm #4 :
) External Alarm #5 Export | _ Restart
Figure 11 Main Window
Table 8 Downlink Window Parameter
No. Items Description REINEE]
1 Power Input Displays the level of Input power to
Donor ANT.
Output Displays the level of Output power from
Service ANT. Displays the Downlink and
2 Gain Gain Displays the current Gain of Repeater | UPlink each
3 Isolation Iso Displays the isolation between the
Donor ANT. and Service ANT.
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8.4 Downlink Window

Forward

& Input -28.9 dBm

) Output Hi 44.5 dBm
Gain 74,7 dB
l=olation g1.1 dB
lso. Avg go. 4 dB
AS Input -65.0 dBm
RS Output g7 dBm
CINR 70.2 dB
PCI i
Gain Mode [GAIN SET ]
Target RS | 11 dBm
Target Gain [100 4B

@ PaU [

) Cancellation Status

Figure 12 Downlink Window

Table 9 Downlink Window Parameter

Items Description REINEE]
Gain Mode Set possible to “GAIN SET” or “AGC MODE”
Gain Displays the current Gain of Downlink

Target RS (Pilot)

Set possible to Reference Signal Target Value

PAU

Set possible to Downlink RF Power ON/OFF

RS(Pilot) Input Power

Displays the current Reference Signal Input Power

level of Downlink

RS(Pilot) Output

Displays the current Reference Signal Output

Power Power level of Downlink
High Input Displays the High Input Alarm
High Output Displays the High Output Alarm

Avg. Isolation

Displays the isolation between the Donor ANT. and
Service ANT.

Average in 1 second

PCI

Displays the current Cell ID

CINR

Displays the current Signal to Noise Ratio

-22 -
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8.5 Uplink Window

~Reverse

0 Input -04.4

) Output
Gain
Isalation
lzo, Awvg

dBrm

- dBm

dB
db
dB

Gain Mode [BALANCE -]
Gain Balance | 0 dB
Target Gain [0 dB

o PaU (LGNS

) Cancellation Status

Figure 13 Uplink Window

Table 10 Uplink Window Parameter

Items Description REINEWE
Gain Mode Set possible to “GAIN SET” or “BALANCE”

Gain Displays the current Gain of Uplink

Gain Balance Set possible the Uplink Gain compare to Downlink Gain

PAU Set possible to Uplink RF Power ON/OFF

High Input Displays the High Input Alarm

High Output Displays the High Output Alarm
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8.6 System Window

System

REF Type SPINT_LMT_CG ) High Temperature 4.6

F/'W Version 4.0.001.0.0) ) Low Temperature

REP MSN A0028000004FR J Initialization

REP ID | LUDEC1 23456 «.J ;5"-“‘.\"9 F;I”.l

Server IP [172.17 .175. 10 i) Device Fai

IP(UDEC) 192.168.0.101 @ RS Detect [ 24" Hour

Select Pattern [Faternd <] _ Alarm Mask None
i) Testalarm OFF .

Select Signal LTE .

select A Iﬁ Download Restart Schedule

CINR Threshold

& Immediately

[ -5 dB

Figure 14 System Window

" ‘Schedule

Table 11 System Window Parameter

[0

o

Items ‘ Description ‘ Remarks
REP Type Displays the current Repeater Type
F/W Version Displays the current Firmware Version
REP MSN Displays the current System Serial Number
REP ID Displays the current Repeater Time
Server IP Set possible to synchronize the Repeater Time ,
When the Repeater connect to the PC
IP(REP) Displays a kind of current Input Channel Fixed Value(F1)

System Temperature

Displays the current Repeater Temperature

Initialization Displays the Alarm of RF Shutdown

High Temperature Displays the Alarm of High Temperature Upper 75 °C

Low Temperature Displays the Alarm of Low Temperature Under -30 °C

Device Fail Displays the Alarm of Device Falil Hardware Malfunction

RS Detect Displays the Alarm of Pilot Detection Fail

Test ALM Displays the Alarm of DL VSWR Fail Output Power : Upper + 30 dBm

Return loss : Under 3 dB

Select Pattern

Set possible to select the FA & Carrier

Select Signal

Set possible to detect the Carrier
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8.7 LMT Setting

For the LMT setting, follow the steps below.
CONTROL =» Change Setting = SET =» Yes = OK = STATUS

8.7.1

Downlink Target Gain Setting

For the Gain setting, follow the steps below.
1. Click [CONTROL] button
2. To change a Downlink target Gain(Min. Value : 60dB, Max. Value : 100dB)

3. Click [SET]

button

4. Click [Yes] button
5. Click [OK] button
6. Click [STATUS] button

1Y

Continue?

Control Success!

1Y

L

Figure 15 Control Window (Downlink Target Gain Setting)

8.7.2 Uplink Target Gain Setting

For the Gain setting, follow the steps below.
1. Click [CONTROL] button
2. To change a Uplink target Gain(Min. Value : 60dB, Max. Value : 100dB)

3. Click [SET]

button

SPINT_LMT_CG Ver. 1.0.0 - e = e
O @rx  [COMIO CLOSE Construct [ ON_ | —  work _OFF
STATUS COMTROL DETAIL ALARM MASK ALARK SETTING DOWNLOAD ALARK HISTORY | EXTEMTION
ward Reverse System
High Iny = -17 dBm [~ High Input :I -30 dBm [~ | REP Type SPINT_LMT_CG ./ High Temp. :I BT
N Law Inp = -8  dBm - High Cutput [ 32 dBm | F/W Version 4.0.00.00 ) Low Temp. - e
High Output ][ 45 dBm [~ Gain 100.0 dB FEP MSM 400280000020R ) Initialization
LowOuout [ 0 dBm - Isalation 128.2 dB FEP ID ODECIZ3de6 [~ & VEWRFal
Gain 100.0 dB Is0. Aug 128.4 dB Server IP 172 17 175,10 [ & DeviceFail ol
Isolation 1133 dB IP(UDEC) 192.168.0,101 O RSDetect .
lso. Aw dB Select F'atternj Patternl >\ Alarm Mask Hone
. Avg 112.8 . ' O Testalarm [OFF  ~]r
RS Input -g7.0 dBm Select Signal LTE ~| ™ Alarm Clear et r
RS Output 121 dBm Select FA 0 :" r Download RPestart Schedule r
CIMR 14,9 dB & Immediately
PCl 1 CINR Threshald 5 dB ¢ :Schedule [ 0 [ 0
Gain Mode GAIN SET | - Gain Mode GAIMN SET _v| | External UDEC Time
Target RS 11 dBm Gain Balance 0 dB ) Esternal &larm #1 201410413 104567 Time Sync.
Target Gain : dB I TargetGain =] 100 g8 | &  External Alarm #2
w Pal || & Pau ON r - External dlarm #3
) Cancellati ) Cancellation Status ) External alarm #4
Import Set
. Euternal &larm #5
SPRINT_LMT_A_FA_SEL_01003 ol | [ sPRINT_LMT_A_Fa_sEL 010 (S |
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4. Click [Yes] button
5. Click [OK] button
6. Click [STATUS] button

SPINT_LMT_CG Ver. 1.0.0 - e [ ol o
O 1< @rx [COMID CLOSE Construct [ ON_| —  work _OFF
STATUS CONTROL DETAIL ALARM MASK | ALAPM SETTING ~ DOWNLOAD | ALARM HISTORY | EXTENTION
L ward Reverse System
6 High Iny = -17 dBm [~ High Input :I -30 dBm [~ | REP Type SPINT_LMT_CG ./ High Temp. :I BT
N Law Inp [ -88  dBm High Output [ 32 dBm [ | FAv Version 4.0.0(1.0.0) ) Low Temp. - e
High Output ][ 45 dBm [~ Gain 100.0 B REF MSN ANNZE00000ZDR /  Initialization
LowOutput [ 0 oBm - Isolation 128.2 dB FEP ID ODECIZ3dEs [ & VEWRFal
Gain 100.0 dB Isa, Avg 128.4 dB Server IP 72, 17 . 175, 10 - & DeviceFsl el
Isalation 1133 dB IP{UDEC) 192.168.0,101 O RSDetect .
lso. Aw dB Select F'atternj Patternl >\~ Alarm Mask Hone
. Avg 112.8 : : ) Testalarm OFF ~| ™
RS Input -g7.0 dBm Select Signal LTE ~| " Alarm Clear Set r
RS Output 121 dBm Select 4 0 :" r Dawnload Pestart Schedule I~
CINR 149 db & Immedistely
PCl 1 CINR Threshald =l 5 der ¢ Schedule [ 0 [ O
Gain Mode GAINSET | 1 Gain Mode GAIN SET =] = | External UDEC Time
Target RS 11 dBm Bt Belenss 0 4o ) External Alarm #1 201 4/10/13 1045657 Time Sync.
TargetGain =] 100 dB [~ Target Gain S 100 g8 | @ Esternal Alarm #2
P&y 0N | Pal ON — ) External Alarm #3
) Cancellation Status ) Cancellatio s /  External Alarm #4
o] External slarm #5 Impart Set
SPRINT_LMT_A_FA_SEL 01003 (e SPRINT_LMT_A_FA_SEL 010_. SES
l"‘ Continue? l._\ Control Success!
Yes Mo |
N\ | &

4

Figure 16 Control Window (Uplink Target Gain Setting)

8.7.3 Downlink Gain Mode Setting

For the Gain Mode setting, follow the steps below.

1. Click [CONTROL] button

2. To change a Downlink Gain Mode (GAIN SET or AGC)

3. Click [SET] button

4. Click [Yes] button

5. Click [OK] button

6. Click [STATUS] button
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SPINT_LMT_CG Ver. 1.0.0 - e [ ol o
O 1< @rx [COMID CLOSE Construct [ ON_| —  work _OFF
STATUS  CONTROL DETAIL ALARM MASK | ALAPM SETTING ~ DOWNLOAD | ALARM HISTORY | EXTENTION
L Reverse System
-17 dBm [~ High Input 2 -30 dBm [~ | REP Type SPINT_LMT_CG ./ High Temp. : BT
6
\ =[-8  dBm High Ouput  =|[ @2  dBm | F/w version 40,000.0,0) O Low Temp., =l -m e
High Output ][ 45 dBm [~ Gain 100.0 B REF MSN ANNZE00000ZDR /  Initialization
LowOutput [ 0 oBm - Isolation 128.2 dB FEP ID ODECIZ3dEs [ & VEWRFal
Gain 100.0 dB Isa, Avg 128.4 dB Server IP 72, 17 . 175, 10 - & DeviceFal el
Isalation 1133 dB IP{UDEC) 192.168.0,101 O RSDetect .
lso. Aw dB Select F'atternj Patternl >\~ Alarm Mask Hone
o REZE : - ) Test Alarm OFF -l r
RS Input -g7.0 dBm Select Signal LTE ~| " Alarm Clear Set r
RS Output 12.1 dBm SelectFa o :" r Download Pestart Schedule r
CINR 149 dB @ |mmediately
PCl 1 CINR Threshald H -5 4B ¢ Schedule [ 0 [ 0
Gain Mode - Gain Mode GAIM SET | — [ External UDEC Time
Target RS Bt Belenss 0 4o ) External Alarm #1 201 4/10/13 104857 Time Sync.
Target Gain r Target Gain :I o dB ) External Alarm #2
W Pad || & Pau oM — . Euternal &larm #3
) Cancellatio ) Cancellation Status  External &larm #4
o] External slarm #5 Impart Set
SPRINT_LMT_A_FA_SEL 01003 (e SPRINT_LMT_A_FA_SEL 010.. [BeEe
l"‘ Continue? l._\ Control Success!
Mo |

Figure 17 Control Window (Downlink Gain Mode Setting)

8.7.4 Uplink Gain Mode Setting

For the Gain Mode setting, follow the steps below.
1. Click [CONTROL] button

2. To change a Uplink Gain Mode (GAIN SET or BALANCE)

3. Click [SET] button

4. Click [Yes] button

5. Click [OK] button

6. Click [STATUS] button
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Control Success!

! Continue?

L

Figure 18 Control Window (Uplink Gain Mode Setting)

8.7.5 Signal Select Pattern Setting
The following figure shows signal select pattern(CDMA, LTE5MHz, LTE10MHz, LTE15MHZ) of repeater.

® paitern 1 & pattern 2 & patiern 3
COMA
CDMAT25 M % 11 || LTESM ||| COMALZ5M x 7 LTE10M g LTE15M
*
C Block G Block\ C Block G Block C Block [ Block}
\ 200 I\ 20M I\ 20M
& patiern 4 ® paittern 5 ® pattern 8
COMA
LTE15M LTESM ||| COMALZEM x 7|| RF OFF | LTESM ||| 1.25 M RF OFF LTESM
%3
I C Black G Block} C Block G BlockY C Block G Block}
\ 20 M I 20 M 3 20M [
& patiern 7 ® paitern & ® paitern 9
COMAILZEM x 7 RF OFF RF OFF LTE10M RF OFF LTE1SM
C Block [GBlock { C Block [GBinck f C Block [G Biock}
\ 20M I\ 20M I\ 200
& patiern 10 ® pattern 17 ® pattern 12
COMA
1,25 M RF DFF LTE 15 RF OFF COMAT,25 M % 11 RF OFF
%3
C Block [5 Block f C Block G Block} C Block G Block\
\ 20M 20M I3 201 [
@ pattern 13 @ pattern 14 ® pattern 15
RF OFF LTESM LTE 10K RF OFF | LTEBK || LTESM RF OFF LTESH
1] C Block G Block [ C Block G Block [ C Block G Block}
\ 20M I\ 20M I 20 [}

Figure 19 Signal Select Pattern

SPINT_LMT _CG Ver. 1.0.0 . .o = e |
O 1< @rx [COMID CLOSE Construct [ ON_| —  work _OFF
STATUS _CONTFIOL DETAIL ALARK MASK ALARK SETTING DOWNLOAD AL&RK HISTORY | EXTENTION
L ward Reverse System
6 High Imy :I -17 dBm [~ High Input :I -30 dBm [~ | REP Type SPINT_LMT_CG ./ High Temp. :I 75 ol
N Law Inp [ -88  dBm High Output [ 32 dBm [ | FAv Version 4.0.0(1.0.0) ) Low Temp. -0t
High Output ][ 45 dBm [~ Gain 100.0 B REF MSN ANNZE00000ZDR /  Initialization
LowOutput [ 0 oBm - Isolation 128.2 dB FEP ID ODECIZ3dEs [ & VEWRFal
; . Device Fail
Gain 100.0 dB Iso. Avg 128.4 dB Server [P 179217 175 .1 -
w 28 H
Isalation 1133 dB IP{UDEC) 192.168.0,101 O RSDetect .
lso. Aw dB Select F'atternj Patternl >\~ Alarm Mask Hone
. fwg 112.8 : ! ) Testalarm OFF -\
RS Input -g7.0 dBm Select Signal LTE -\~ Alarm Clear gt r
RS Output 12.1 dBm SelectFa o :" r Download Pestart Schedule r
CINR 14.9 dB @ Immediately
PCl 1 CINR Threshald =l 5 der ¢ Schedule [ 0 [ O
Gain Mode GAIN SET = [~ Gain Mode GAIM SET | — [ External UDEC Time
Target RS 11 dBm Bt Belenss GAIM SET ) External Alarm #1 201 4/10/13 104857 Time Sync.
, = , BALANCE ,
Target Gain S 48 Target Gain o0 gg [ &  External Alarm #2
2 P&U 0N | Pal ON — ) External Alarm #3
) Cancellation Status ) Cancellatic s  External &larm #4
o] External slarm #5 Impart Set
SPRINT_LMT_A_FA_SEL 01003 SPRINT_LMT_A_FA,_SEL_010... (e
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For the signal select pattern setting, follow the steps below.

1. Click [CONTROL] button

2. To change a Select Pattern (Patternl ~ Patternl5)

3. Click [SET] button

4. Click [Yes] button

5. Click [OK] button

6. Click [STATUS] button

rSP]NT_LMT_CG Ver. 100 - e o
O 1< @rx [COMID CLOSE Construct [ ON_| —  work _OFF
STATUS DETAIL ALARM MASK | ALAPM SETTING — DOWMLOAD | ALARM HISTORY  EXTENTION
L ward Reverse System
6 ) Highlin dBm [~ High Input [ -50  dBm | REP Type SPINT_LMT_CG ) HighTemp. [H[ 75 <
N Low Inp :l dBm [ High Output :l [ 32 dBm | F/WVersion 40,001,000 ) Low Temp, :I -30 ¢
High Output ][ 45 dBm [~ Gain 100.0 B REF MSN ANNZE00000ZDR /  Initialization
Low Cutput :I [0 dBm - |solation 128.2 dB REF ID [ UDEC1Z3486 - 0 VSWR Fail
Gain 100.0 dB 50, Avg 128.4 dB Server IP 172,17 176, 1 ./ Device Fail :
Isalation 1133 dB IP{UDEC) 192.168.0,101 © RsDetect [ 24 Hour [7
Iso. Avg 112.8 dB Select F'atternﬂ ’W‘ r Alarm Mask Hone
: ) TestAlarm OFF ~| ™
RS Input -g7.0 dBm Select Signal Patornz r Alarm Clear Set —
RS Output 12.1 dBm SelectFa Patternd r Download Pestart Schedule r
CINR 149 dB E:ggmé @ |mmediately
PCI 1 CINA Threshald HPatterns r ¢ Schedule [ O ([0
Gain Mode GAM SET ~| Gain Mode GAINSET | | -External ESESFEQ UDEC Time
TargetRS 11 dBm Gain Balance [0 @ () External Alarm :E:ggm% 2014/10/13 10:45:57 Time Sync.
Target Gain S 48 Target Gain =100 48 | © External Alarm #Pattern] |
) PAU ON || @ Pau ON | 2  External Alarm SE:RSEE}%
) Cancellation Status ) Cancellation Status /  External &larm ﬁgzggm}é
o] External Alarm & Impart Set
(sPRINT_LMT A FaseL 01003 i) | [ sPRINT_LMT_A_FA SEL 010 (BEce |

l i, Continue?

l . Control Success!

Figure 20 Control Window (Signal Select Pattern Setting)
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9 Reference Document

8. 3GPP Specifications

- 3GPP TS36.106 TE-UTRA FDD repeater radio transmission and reception |

9. FCC Specifications
- FCC Part 24

10. UL Specifications

- UL 60950-1
- UL 60950-22
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10 Operation Instruction

10.1 External interfaces

AWarning

R
K EEIE

Avoid water immersion from the external interfaces
Water immersion from the external interfaces may cause damage to equipment

Table 12 External interface list

No. 1571 —24% R—rEE & wE
D ;c;: c:‘Er;ﬂ\ntenna facing donor 7HBDIN- 1 TRX
® z:;r; for Antenna facing service 7M6DIN-J 1 TRX
) . Output:DC+5.5V
@ Power feeding port for mobile Waterproof type 1 Connecior model: MS3102A10SL4P
router 2Pconnector i
compliant
. Waterproof type IEEE802.3 compliant
@ | LANportfor mobile router RJ45comedtor | || Connector model :09455450031
Waterproof type Input: DC—48V
® | DC power input port 2P connector 1 Conneptor model :MS3102A16-13P
compliant
® External equipment alarm intake Waterproof type | 5Scontact | Connector model :MS3102A20-27P
port 14P connector points compliant
Monitor port
(@ | (For transmitting signal to donor SMA-J 1 Coupling loss: 30dB (+2dB)
antenna)
Monitor port
(For transmitting signal to service SMA-J 1 Coupling loss: 40dB (+2dB)
antenna)
Monitor port
@ | (Forreceiving signal from donor SMA-J 1 Coupling loss: 15dB (+2dB)
antenna)
Monitor port
(For receiving signal from service SMA-J 1 Coupling loss: 15dB (+2dB)
antenna)
PC side—USB(A terminal)
e Waterproof type Connector model : MS3105-16S
@ (For LMT connection) USB 1 compliant
(A terminal) USRB driver for Windows is provided
(OSis Windows XP, 7, 8.1)
@ | Equipment status monitoring LED LED 2 PWR ON, ALARM status monitor
i3 | F.G.terminal round gnmp 1
terminal
Debug port 3pin 1 Manufacturer maintenance port
-31- Copyright 2014 Airpoint Limited




Sprint FT Repeater

Figure 21 Interface layout drawing

® External devices( Feeder Cable, Antennas, Coupling Device etc. ) are not provided by
Manufacturer(Airpoint).

Please refer to the Tablel. Material List for the items provided by Manufacturer.
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10.1.1 Connector Type

Connector type, pin assignment (equipment side) of equipment external interface is shown below.
(Excluding RF connector)

@ DC Power Input Port

Table 13 DC Power Input Port

A | 48V DC INPUT

® ®

B | GND

@ Power Feeding Port for Mobile Router

Table 14 Power Feeding Port for Mobile Router

Shape

(Equipment Side) Pin Assignment

A | +5.5V DC OUTPUT

& ®

B | GND

@ External Equipment Alarm Intake Port

Table 15 External Equipment Alarm Intake Port

Shape
Y Pin Assignment
A | Extemal alarm #1 B | GND
C | Extemal alarm #2 D | GND
E | Extenal alarm #3 F | GND
G | Extemalalarm#4 | H | GND
I | External alarm #5 J | GND
K | (Unused) L | (Unused)
(Unused) N | (Unused)
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@ LAN Port for Mobile Router

Table 16 LAN Port for Mobile Router

Shape

. . Pin Assignment
(Equipment Side)

-

Tx Positive Signal
Tx Negative Signal
Rx Posttive Signal
N.C.

N.C.

12345678

Rx Negative Signal
N.C
N.C.

0 N oo A~ WM

10.1.2 Equipment Status Indicators (LED)

Equipment status indicators (LED) are described below.

Table 17 Equipment status indicators LED

PWR Green ON ON L
Green (Blinking) ON OFF 7L
ALM Red ON ON/OFF HY

Red indicates existence of any alarm
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10.1.3 Connections and Conditions

Figure 22 External Interface Connection Diagram

|
@ : Donor/Service Antenna
|
|
ICS ReDee 1 Mobile Router Antenna
|
|
I
@ I Mobile Router J
® ]
-
| o L %
@) —— § —_ DC Power (DC-48V) J x B
| o
® —:— % i —_— External Alarm Input #1-#5 J
|
|
® : LMT
|
@ : Measuring Instruments (RF Monitor Port)
|
Equipment | Extemal Devices
Table 18 External Interface Connection Conditions
No. Type ICS Repeater Cables External Devices
RF RF Cable <Feeder Cable Conditions>
Input/output impedance: 50[Q}], V.SW.R: 1.5 orless
LAN _ *LAN Cable (Category 5 or higher)* _
-Cable Diameter...p10[mm] or less
'Cag;feD'a:?fge[;m] oss [Mobile Router]
@ | Power | OuPUtVollage: Cable.... ¢3~6[mm] *Input Voltage:
DC+5.5[VR0.5V] -Voltage Drop: Within the tolerable | 2C2-91V]
input range Supported
+Cable Diameter:
. - Core---¢ 3.5[mm] or less . -
Input Voltage: Qutput Voltage:
@ | Power P g . Cable---¢p 5~11[mm] tput Voliag
DC48[V]£15[%] -Voltage Drop: Within the tolerable DCA48V]
input range
- Applied Voltage: . *Contact Rating:
Contact DC+3.3[V] -Cable Diameter: DC+30[V] or less
@ . -2 Core... ¢1.6[mm] or less 0.3[A] orless
Points | .outflowing Current: 3mA
(Normally Open) Cable... ¢7~15[mm] *Sending Signal:
Y Successive make
@ usB — USB Cable (A terminal at both ends) | USB-A terminal
® RE _ RF Cable <Feeder Cable Conditions>
input / output impedance: 50[Q], V.SW.R: 1.5 orless

Please make sure that the cable type, cabling, ducting etc. are suitable for the operational environment.
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10.2 Operation Area (Performance Guaranteed)

M\ Attention

PIFEEE

Do not install where it is likely to contain heat.

Equipment must be placed where the airflow is good as it generates heat in

operation.

Do not use bare hands

Use working gloves to avoid burn injuries.

Please install the repeater as shown in Figure 21 below, so that operation environment can be maintained.

more than 3,000 mm (more than 200mm without maintenance space)

. Front space
. Space above and below more than 300 mm
. Right and left space more than 200 mm

Figure 23 Example of repeater installation Setup

DOmm

f t 200mm 3,000mm
| |
More than 200rmm
vEhout mantenance
b4 L
- m - marw - tpece)

D0mm

TTATTI

L
!

IR
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10.3 Installation

A\ Attention

Heavy goods

ESY The equipment weighs about 20kg. Dropping it can cause injury.

Install the bracket with its right way up. For the right direction of the bracket, please refer to Figures below.
After the bracket is installed, , hang the ICS Repeater onto the dent at the top of the bracket with its upper bolt
(1). Please mind the free space between the ICS Repeater and the bracket.

And then, fit in the bolt (2) of the ICS Repeater into the dent at the lower part of the bracket.

Put the remaining bolts in place and tighten them using a hex wrench (M6).

When using a suspender, make sure to use the two eyebolts that are equipped with the ICS Repeater.

Figure 24 Example of installation on a column Figure 25 Example of installation on the wall

00000000

00000000
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10.4 Turn-up Procedure
The following shows turn-up procedure after completion of installation:

Figure 26 Turn-up Procedure
Power on

LMT Connection
On-site Test/Parameter Provisioning
RF Output Activation
Mutual Surveillance Test

Start of Operation

10.4.1 Power-up

Plug in the input power connecter to the DC -48V input port as shown in Figure 25 below.
Then, turn on the breaker switches for the ICS Repeaters in the power box (auxiliary equipment).

Note that the equipment itself does not have its own power switch.

Figure 27 Equipment External Interface

-—
-

- DONOR =

Kwd U FRD BUuT
Nion. -30AF kon. -0d

&
=] > {
@
> u L)

EXT. ALM. 4+ MR- +5.5V

|
L1

DC power input port
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10.4.2 LMT connection

Connect your LMT-PC to the local maintenance port on the external equipment interface as shown in Figure 26,
using an A-Atype USB cable. Then, boot the LMT on the LMT-PC.

Figure 28 Local Maintenance Port

LMT-PC

10.4.3 On-site test/Parameter provisioning
An on-site test is conducted using the LMT on the LMT-PC.

Please provision the parameters by entering the results of an on-site test in the Downlink, Uplink, and System fields,

shown below in the LMT parameter provisioning window.

Figure 29 LMT Parameter Provisioning Window

Flag Section h =

O Orx  [com13 vl OPEN | 1 Construs [ (D17 1 Work Porr |
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10.4.4 RF Output Activation

In the Downlink and Uplink fields on the LMT parameter provisioning window in Figure 28, set the PAU to “ON”"
respectively by clicking the ON/OFF button, and then, press the [Set] button to turn on the RF outputs in the
directions of Downlink and Uplink respectively.

Note that this operation must be conducted by a qualified engineer as the radio wave starts emitting by this

operation.

Figure 30 LMT PAU Provisioning Window
@ Pau OFF

. PAl | P

Click the buttons to ON/OFF

10.4.5 Mutual Surveillance Test

After confirming there are no alarms on the LMT's status display window, please check if the equipment surveillance
is normally performed through communicating with the person in charge of surveillance at the operation center (on
the EMS side)

For example: pseudo alarm reports for external alarms, confirmation of release, etc.

10.4.6 Start of Operations

If there are any other tests requested by the customer, such should be performed based on given procedures.
When successfully completed, the ICS Repeater is under operations. Before leaving the site, make sure to change

the installation flag in the Work Flag field to “OFF.”

10.5 Contact Information

If you have any questions about operating, please feel free to contact us.
Airpoint Co., Ltd. Radio Signal Processing Tem

Tel : 82-42-484-5460

Fax : 82-42-485-5460

E-mail : rahnwoo@airpoint.co.kr

WARNING. This is NOT a CONSUMER device. It is designed for installation by FCC
LICENSEES and QUALIFIED INSTALLERS. You MUST have an FCC LICENSE or express
consent of an FCC Licensee to operate this device. Unauthorized use may result in
significant forfeiture penalties, including penalties in excess of $100,000 for each
continuing violation.
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