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Document Version History

Version Version

Number Date Revised By Description

V1.0 01-10-2020  Vikas Dubey User Manual for Test Executor

and NBIoT eNodeB setup.
V1.1 16-10-2020 |Vikas Dubey

Compilation steps for TE, SA,
VZW_SA_Agent added
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1 About This Document

1.1.Introduction

Amantya supports Verizon in developing an NBIoT device tester product based on the 3GPP 36.523-
3 and 3GPP 36.523-1 UE conformance testing specifications. This product is used for end of the line
UE testing by Verizon. The product consists of necessary customizations in the Verizon ACP product
along with integration of NBIoT L1, L2 stack, 3GPP 36.523-3 TTCN-3 scripts, to verify conformance
of commercial handsets.

1.2.Purpose and scope

This document will help in setup of ACP NBIoT test platform for certification of UE by Verizon. It
covers setup of Test execution environment on Windows Desktop/laptop (Test Executor, System
Adapter) and NBIOT System Simulator (VZW System Adapter Agent, NBloT L1,L2 Stack).Verizon
IMSLess-DR test cases will be executed and response captured by Test Executor on Windows
System.

1.3.Audience
Amantya assumes the readers of this document are:

*  Product development team
» Test or Validation team
* Verizon ACP Team

1.4. Abbreviation
Table 1: Definitions

Abbreviation Expansion

3GPP 3" Generation Partnership Program
ANSI American National Standards Institute
AT / MMI Attention / Man-Machine-Interface
DRB Dedicated Radio Bearer

DUT Device Under Test

IMS IP Multimedia Subsystem

SA System Adaptor

SYS System
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Abbreviation Expansion
SRB Signaling Radio Bearer
eNB /eNB eNodeB
TCI TTCN-3 Control Interface
TRI TTCN-3 Runtime Interface
TE Test Executor/Engine
TMWC Test Manger Web Client
TMWS Test Manager Web Server
™ Test Management
TL Test Logging
TRI TTCN-3 Run time Interface
TTCN Testing and Test Control Notation
UE User Equipment
VZW Verizon Wireless

1.5.References




AMANTYA

¥ £ £ oo Mo £ O 08 BB

1.1.1.1.1 AMANTYA TECHNOLOGIES

Doc. No : AMANTYA-v1.0

Release Date: 01-10-20

H x4 £ 8 B H ¥ELE L L F N GCE

NBIoT Agnostic ACP User Manual

Page 7 of 23

2 Architecture

Block View:

Windows System

Detail View:

TCP/IP Socket

Wireless

L Host-PC (Windows)

| Air Interface

USB Interface
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3 Tuning eNodebB hardware

3.1 Static IP assign
1. Login to eNodeB NBIOT Board using ssh root@192.168.2.51
Password: root123
2. Or Login using Normal desktop setup and given under section 4.

3. Update /etc/netwok/interfaces file in system with IP address, gateway.

B inter fac (5) file used by ifup(8) and ifdown(8)
auto lo
iface lo inet LlLoopback

aute enocl

iface enol inet static
address 192.168.5.14
netmask 255.255.255.80
gateway 192.168.5.1

'fetc/network/interfaces" 9L

4. Reboot system.
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3.2 NBIoT eNodeB Power Up

3.2.1 Power up

To power up the Board, connect power Adapter as shown below. There is a push button with power
symbol. Push it to Power ON the eNodeB NBIOT board. On Power Up, Blue LED will continuously glow.
To Shutdown, long press the power button. Orange LED will blink to denote RF messages transfer.

rertification Platform - NB-laT

Aulo

3.2.2 Ethernet connection

There is Port for Ethernet connection on back of eNodeB NBIOT Board. Static IP can be assigned as given
in section 3. By default Static IP will be 192.168.2.51.

‘

3.2.3 Ul based login

Ul based login is possible by connecting, monitor, key board and mouse.

1. Power Adapter connection is shown in Orange box.

Ethernet connection is shown in Green Box.

Monitor (over HDMI), Key board (over USB), Mouse (over USB) connection shown in Red box.
Login user: user, password:root123

E SN

3.2.4 SSH Login

After Ethernet connection, static IP assign, connect to router with gateway 192.168.2.1, ssh can be done
from remote computer on eNodeB Board as: ssh root@192.168.2.51

Password: root123
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3.3 Device Provision

3.3.1 Enable eNodeB binaries start at reboot/power-up

1. Loginin the enodeb hardware using ssh, user-id: root and password:root123
#ssh root@192.168.2.51

“fetc/re.local™ 14L, 335C

3.3.2 Support for ftcmd command
1. Loginin the enodeb hardware using ssh command, user id; root and password:root123
tissh root@192.168.2.51
2. Copy the platform_details.sh to enodeb hardware using scp command.
#scp platform_details.sh root@192.168.2.51:/opt/NBIOT/

platform_details.sh

3. runin enodeb terminal #In -s /opt/NBIOT/platform_details.sh /usr/bin/ftcmd

3.3.3 Support for delayed reboot
1. Loginin the enodeb hardware using ssh command, user id; root and password:root123
tissh root@192.168.2.51
2. Copy the stack _reboot.sh to enodeb hardware using scp command.
#scp stack_reboot.sh root@192.168.2.51:/opt/NBIOT/

stack_reboot.sh
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3.

run in enodeb terminal # In -s fopt/NBIOT/stack_reboot.sh /usr/bin/reboot
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4 Warnings for handling eNodeB

Changes or modifications to this unit not expressly approved by the party responsible for
compliance could void the user authority to operate the equipment.

1. To comply with FCC RF exposure compliance requirements, a separation distance of at least
20 cm must be maintained between the antenna of this device and all persons.

2. This Transmitter must not be co-located or operating in conjunction with any other antenna or
transmitter this equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This equipment
generates, uses and can radiate radio frequency energy and, if not installed and used in
accordance with the instructions, may cause harmful interference to radio communications.
However, there is no guarantee that interference will not occur in a particular installation. If this
equipment does cause harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

& Reorient or relocate the receiving antenna.

& Increase the separation between the equipment and receiver.

4 Connect the equipment into an outlet on a circuit different from that to which the receiver is
needed.

4 Consult the dealer or an experienced radio/TV technician for help.
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5 Test Case execution

5.1 Test execution

Note: Below is sequence of execution of test setup.

Run System simulation binaries (VZW_SA_Agent and NBloT eNodeB L1L2 stack).
Test Cast tool setup with TTCN project

Run test case from Test Cast

Run System Adapter

e

5.1.1 Test execution with ACP <TBD>

5.1.2 Test execution without ACP

TTCN3 is a third-party software provided by Elvior. Test cast software is basically a TTCN3 script
execution tool. It provides following functionality:

» ltincludes all the UE conformance test cases as specified by 3GPP

» It provides NAS and RRC codecs to support the Test cases

» It controls the UE using AT Command and ADB command

» It configures and bring the eNodeB up

» It provides the functionality of RRC Layer and NAS Layer emulation using the codecs as

* mentioned above

e It supports impairment for RRC and NAS messages to handle negative scenarios as

* mentioned in Test case

» Test Cast software sends and receives all messages in TCI-XML format
When a Test case execution is requested, Test Cast starts cell bring up procedure as per the precondition
mentioned in Test case. Once the cell is up it starts test case execution and on completion it provides the
verdict.

Test case execution steps:

1. Open Test Cast tool

2. Select project from list of projects above.
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e T DATA R B | s | e e P

3. Run Test case

Project Explorer | Code Outline
gy NBIOT_36523_SelectionExpressions -~
= G PicsPodt
Mg EUTRA_NB_Parameters
Mg EUTRA_NR_Parameters
Wiy EUTRA_Parameters
B NBIOT_Parameters

E, I NBIOT_ [ Bu 1
Start gebugging

[S] TTCN-3 Settings Compie

E Codec Rules Rebuild
= €0 Bxemal Attributes Set as Main Script

B EPS_MNAS_Type Open

B3 euTRA_AasP_D| B sSave

E3 EUTRA_ASP_Sq Exclude from Project
Ed EUTRA_ASP_T! 3¢ Dejete -
Rename -
@Esi 2l 1 Refresh
e L =4 i
s Broperties

File Name MNBIOT_DA
Script Name NBIOT_Testsuite
Scripting Language TTCN-3

File Name
. Name of the ' file

4. Test execution produces a test log that is visible in the ttcn3_log pane. The session log contains
all information of test and gives complete flow of execution and provides info whether the test has
been successful or failed.
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@ wEOIN CONTROL Tha tet case “sorpt ] 121 has tated B Seret
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CR MTCK . SYSTE.  MagTypes equest 01 00 0000441 4C &C 43 E4E 00 P — beonoyty
4 wosom g SYSTE. uemame MogTypes Recuest 01000000 84 41.4C &C 4946 4600
® wesnm (9 PTC mosived a requed
| wsnm g rane SYSTE.  MagTypes Resporse: 01000000 0000CO 0
4 ®BRM T SYSTE. MTCK .. MagTypes Feorse: 01 000000 B0 CO 40
@ WS M MTC ceved s resonse
@ wBRH N Fetponse e 60
& wsew N Faquestng tampactum n Amerdan
CR MICK . SYSTE.  MagTypes Fecuest 010000004140 5354 48 5244 414D 0 Ll
ol woseus (M SYSTE. wwwme  MagTypes Feguest 0100000041 40 515445524441 40 00
@ weswss e FTC mosved a movest
a wsew e wrane . SYSTE. MagTypes Ressorse: 01 0010000300 4040
8 ®BRE T SYSTE. MTCK .. MagTypes Fesorse 01 000000000040 40
& ®BRE N NTC recewed s resparse
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These logs are also saved at location where project file is placed. Also any specific log can be viewed
from Project explorer as shown below.

[ Colirtc B NS0T _SecuntySieps | gk Complmonlog [ CodecFules ghacamionteg | 4 X | Projec Exploser | Codo Cusine [
By NEIOT_RAC_Templtes
Tent suie: NE_ioT_00S_ Proyoct Exncuted wat cones: 1 Test cases without ver Wy NEIDT_RACTtepn
Exncobion Sme: Passed lost canea: 1 Inconchusire et caned | Mg NBIDT_RSAO_Functions
Tasl session reault  PASS Fobod teat canay. ] Erronescus lest cssey By NEIOT _Secirty_Tespistes
Big NEIOT_SecutyFuncacrs
Verdct Tox Case Campasgr Feason = mAm
pASS NEAOT_Testmate TC_22_5_2_copy - MTMJ;*_"“-
: By NEIOT_Timirg
< > “‘ TemcsseFroperes
= NTC
Tirea: Cermpaners Sender Rezeiver Doty M By HEOT %52, S £
1ol VW, v_SysrfcCombinaben e 1 D PesPut
o) VZW: p_Celic riet_Cad| Sy NBIOT_Tostmile
i) \ZW:p_Bard1l 5 Genested fies
{104} VEW- p_NB_Opersionhlode standsione sur
(104) VZW p_Bend13 [5] TTCN- Setiings
(104 VEW, p_NB,_ Cperstonlode sandsione | g Codec Fses i
{104} VEW; NI (mesage_ « | systemirameNumber_MSE 51 BT Edemal Adibtes [
(104} VIW: ST (message_-- |1 = | sysemirdomestionfioc (3 Btocd Modus Porameters
(104} VW p_Band13 £33 Test Case Seiecters
(1) VW p_NB_Oparmionhlode sandaione . g ::;W
{1 VEW, SIBZ [ ub_Typehndifo_r13 = | (#6213 = | md ., = —
104} VEW:p_Combingtione| [=3 ) mﬁ!l o L]
_ [roa) NOW: v_CalBechinta:| MEB_NE - | messags_ = [ syttes . .
{104 VEW; v_SysréoCombinition 2 ig 5""““5. '-m
i biiallod oo £ Sessen_202005220944409
flo VW a1 1 £3 Sessen 2200522095324
o) VEW-p_NB_Opersionhlods standsione & £ Sesmon_202009221000330
(104] VEW-p_Bard1l 5 L7 Season_202005221000550
g VIW:p_NB_Operssenbode sandsbsre
{104} VIW, M (mesage_ « | sysemiramelusber_MSE_r1 E!II 2]
1] VEW, SIB1. [message_ = (1 = [symemirforsationBoc | Fimar
1101 VEW p_Bend13 — _————
{104} VZW.p_NB_Cperstenhode standsione Nams N
{104 VZW: STB2 (sb_Typadnerée i3« { (s02r13:= (24 ok Bl A by
; » ol




&WANTYA 1.1.1.1.1 AMANTYA TECHNOLOGIES

¥ £ £ oo Mo £ O 08 BB

Doc. No : AMANTYA-v1.0

Release Date: 01-10-20

H x4 £ 8 B H ¥ELE L L F N GCE

NBloT Agnostic ACP User Manual

Page 16 of 23

5.2 System Adapter

System Adaptor (SA) module is mainly responsible for routing the UE control messages, eNodeB

signalling messages and configuration messages.

1. System Adapter binary will be placed under

C:/ACP/SA_EXE/hw_v4
Local Disk (C:) » ACP_NB

~

Name ~  Date modified Type
SA_EXE 29-09-2020 17:29 File folder
tmBin 30-09-2020 13:17 File folder

» Local Disk(C:) > ACP_.NB > SA EXE > hw.va

@ sa_mmi_at_command.cfg 19-12-2019 12:1 CFG

@ saConfig.clg 11-10-202¢ 1 CFG File
saConfig.cfg~

=1 start_iperf_host.bat
start_iperf_ue.bat
startFtpServer.bat 2 9 2 v B

&% StantStop_NAT_expect.exp 19-12-2019 12:18 Export beary File
StartStop_NAT_Server.bat 19-12-2019 1211 windows Batch File

stop_iperi_ue.bat

SystemAdapter. exe

Update SaConfig.cfg in C:/ACP/SA_EXE, for below parameters
a. SELF_IP: IP of the Windows system(192.168.2.210)

b. COMPORT: Comport on which UE/Testing device will connect.

c. ENB_SSAP: IP of the NBloT eNodeB System (192.168.2.51)

[ saconfig cig E3 |
T

//!< SA CONFIGURATION DATA FILE
171

//1< SA reads this file at startup to configure itself

JRU bk bk ok Ak h ok k ok h kR A AR AR N
//1< IP and port

/1< TE_IP ——> IP address of the test cast, where test exscutor is running
/1<

COMPORT ——> COMPORT of the UE connected to the system (Ex: 49)
ENB_SSAP_IP-—> Tenb SSAF Ip address
ENB_SSAP_PORT——> Tenb SSAP port information

13 TE_IP=127.0.0.1

14 Tg Br—c1

15 peLr 1p—102.168.2.205 |

16 SA APP=VERLZON_ SYSTEM ADAPTER
MODE=ONLINE

EL =115200

ENE_SSAP_IP=NONE

PORT=41365
IP=NONE

ENB_SSAP
ENB_SSAP
ENBE_SSAP_PORT=41365
ENE_SSAP_IP=NONE

ENB_SSAP_PORT=41365

28 NUMBER_OF_AT_CMD_AT TS=5
3 UE_IPV4_ADDR_PDN
31 UE_IPVE_ADDR_PDN
32 UE_IPV4 ADDR_PDN_
3 UE_IPV6 ADDR_PDN 2=5546:222:2259::227

HM 1P=127.0.0.1

£ HM PORT=55543
ADB_COMMAND=TRUE
NUM_OF_RTPG—4
RTPG_IPV4_1=192.168.2.213
RTPG_IPV6_1=5546:222:2259::213

2. Launch System Adapter

NUMBER_OF AT CMD ATTEMPTS ——>no of time the SA has to try sending AT command to UE
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System Adapter binary run through startAdapter.bat script file at C:/ACP/SA_EXE/hw_v4.
Double click to run the batch file.
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6 eNodeB and VZW_SA Agent

1. VZW system adapter agent Windows system IP configuration. Update SA_IP in

VzwSaAgent/config/config.cfg to IP of Windows system (192.168.2.210) where System Adapter
is running.

T
HHEF

SA_AGEN

_A 7
icated connection with

r socket at SA listening at this port number

AR BRI R R R R R # SRR R

2. Amantya will share Agnostic_Nbiot_v1.0.tar.gz package for NBloT eNodeB and VZW_SA Agent.
Place this package under C:/ACP/tmBin/hw_v4/default_eNB_bin.

al Disk (C:) ACP_NB tmBin

va
b13_ssh_expect
b13Slave51.bat
Boardinfo. bat
Boardinfo_Nb.bat
plink

== PLINKEXE

=B PUTTY.EXF

removeKknownHostbat

removeKnownHost.sh

robo_reboo
runATCommand.bat
scp_eNB_binary.bat
sep_eNB_binary_expect
slaveStartbat
ssh_expect
start_all_cNB.bat

start_binary.sh

Local Disk (C) > ACP_NB > tmBin > hw_v4 > default_eNB_bin

2] Agnostic_Nbiot_v1.0.0.tar.gz
result.tet

result_enodeb.txt
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3. Run the BoardInfo_Nb.bat through Cygwin Terminal or Windows Power Shell to get Board
information in form below. Pass IP address of eNodeB Hardware as parameter to batch file.
(Ex Run command as ./Boardinfo.bat 192.168.2.51)

Before running the batch file, modify it has correct Username and password of eNodeB
Hardware.

4. Copy the C:/ACP/tmBin/hw_4v/default_eNB_bin contents to enodeb.
#scp C:/ACP/tmBin/hw_4v/default_eNB_bin/* root@192.168.2.51

5. Login to enodeb through ssh, userid:root and password:192.168.2.51
#ssh root@192.168.2.51

Run the install_binary.sh through enodeb terminal

6. Reboot enodeb hardware run enodeb binaries.
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7 Compilation of source code
7.1 TE compilation steps

1. Open TTCN project with source code by clicking on project file (rel_nb.tcproj) as shown below.

+ | NBO™ lesiSulte &
BN oo o °
& o et~ S o
¥ © . gH
« v > ThisPC > Local Disc(C) » ACPNE » TE > hwve » 7S > NBloT TestSute » vb Riol et »
Amortopocod &[] hame Date modiled Type &
copt o -
5 EUI 1

Fivior Suppeeti
IMS loeslR 00

Lol ACPLog
Mevies

adm

Radysis

R fahe Jo
SAMSUNG

Seronni viigi

Windows(

&) NEIGT Reeaset |
W AC> N8zip &) Nelor_estsunetcgr
B Windowet Cri

{2 Documerts
3 Novaoads NE_ASP_lypeDe satt
D s NEFDCP TypeDefsatt
T ehSn tepen
& relts notcprojuser

TTEROIFils
= Pictures

& Videos

o localUsk ()

UpperTes

UgperTastersys

it Vitem sélected 23.4 KB =

2. Test scripts (including codec rules and external attributes and TTCN3 settings) must
be pre

o

wpdste sveistle | Design Mode

3. Press Create TTCN-3 Runtime (Build->Create TTCN-3 Runtime or F7). This will
compile whole test suite and a folder named “Ttcn3runtime” created with all binaries,
script and project file.
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W4 rel1S_nb_Debugq - lestCast - [w} > 4
Ele Edit  Project |Build | Debug  Help
% % % Mg 5 L TestingMode ColoTh (mSmcl Yo M «» M
Start Page | Compile Broject Ci-B X | Project Explores | Code Outline
Projects Rebuild Project Ctrl+Shift-8 i & @8 waoT e
Creste new proie gy Main Seript Cul+F5 g g 21
Openexistingpn oo '\e oo ion = 3-8 222
un Main Campaig 4 o
Recent projectt  Compile Main Script 6 w2
CI\ACP_NB\TE\  RebuildMain Script  Shift-F6 p_Debug teproj 4 g g—i
C\ACP_NBITE\ sless_ProjectiNBIOT_Imsless tcpr =
c \QTST TE Tl Creste TICN-3 Runtime  F7 | LEES i $ g WMIC
C:\Users\Prakash Gautam|Documents\NBIOT_Data_Retry_ImslessINBIOT_Imsiess_ProjectiNBIOT_msless. tcproj gl ek R e
C.\Users|Prakash Gautam|Downloads\d.1_ims_less\Session_202008290714123\session_log xmmiog B NSIOT, 36525, 5 i
C)ACP_NB\1_cct\NBIOT _Deata_Retry_Imsless\NBIOT Imsless_Project\NBIOT _Imsless. tcproj IS PesPod
C \Users\Prakash Goutam!Documents\NBloT_0109\36523-3-120_TTCN3_NBIOT\NB_loT_0807_Project\NE_loT_0109_Project tcproj B EUTRA_NG_Paameters
Tutorials
Setting up TRI connection for TTCN-3 testing (ANS C)
Setting up TRI connection for TTCN-3 testing (C++)
Setting up TRI connection for TTC! esting (
Setting up TRI connection for TTCN-3 testing (Visual Basic) & sur -

Setting up TRI connection for TTCN-3 testing (Java)

Using external codec for TTCN-3 testing (ANSI C) o 2
Using extemal codec for TTCN-3 testing (C++)

Using external codec for TTCN-3 testing (C#)

Using extemal codec for TTCN-3 testing (Visual Basic)

Using external codec for TTCN-3 tasting (Java)

External logging for TTCN-3 tests (ANSI C)

External logging for TTCN-3tests (C++)

Extenal logging for TTCN-3 tests (C#)

External logging for TTCN-3 tests (Visual Basic)

test management for TTCN-3 tests
test management for TTCN-3 tests (
test management for TTCN-3 tests
test management for TT
test manogement for TTC
LSIP Teat Suite. =

update veilsble | Design Mode

4. A folder named “Ttcn3runtime” created in the same path where your source TTCN3
project file is present and it contain a folder named “rell5_nb” or source TTCN3
project file name.

A= Ten3Runtie - o 3
el - e ]
» L] Y Newriem = o~ Bope-
7] Casy access - vt
FintoOuick Copy  Paste Newr Properties
access toider - rory
Cliphaard New Open Seleet
= v o4 > This I > lacal sk (€5 > ACPNB > 1k > hwva > €18 > NBlol lestSuite > lteniiuntime > v ®  Scorch Tten3Runtime »
Amantaya_cod ™ || Nome Dale medilied yoe Sice
Detach accept. 1€l15_nb 09-10-2020 1730 File felde
Chvior Supporti
IMS_LessOR_Or
Local ACP_Log:
Movies
qrdin
Radysis

RRC failure log
SAMSUNG
Sercomm_origi
Windonwsa

28 AcP Nazip
2 Windowss Driv

[ Decuments

& Downloads

D Music

= Pictures

| Videos

= Lol Disk (C)

v

1 item ==
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7.2 VZW System Adapter Agent compilation steps

1. Compilation has been done on Ubuntu 16.04 Linux platform.
2. Go to the path of VZW_SA_ AGENT code and run the command “./build.sh clean”

Lot /VZW_SA_AGENTS ./build.sh cleanf}

Now run “build.sh” command to compile the code.

$ ./build.sh

4. Now these logs should be visible at the end of the compilation process.

Moving vzwSaAgent Nb to bin
mv vzwSaAgent _Nb /home/mehboob/Nbiot/VZW_SA_ AGENT/bin/

Logs of successful compilation

=

VZW_SA_Agent_compilationLogs.txt
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7.3 System Adapter compilation steps

1. Compilation has been done on Microsoft Visual Studio 2017
2. In Solution Explorer, choose or open the solution (SystemAdapter).
3. On the menu bar, choose Build and then choose Clean Solution to delete any

intermediate and output files. New instances of the intermediate and output files can then
be built.

=)

File Edit View Project

Build

. *
i A=y I o 25

Debug Team Tools Test Anzlyze Window Help

Build Solution Ctrl+Shift+B ebugger ~ N _

Rebuild Solution
Clean Solution

Buiid full program datzbase file for sclution

12310 \i:ni AAIDG

Run Code Analysis on Solution
Bui'd SystemAdapter

Rebuild SystemAdapter

X0q|oo |

Clean SystemAdapter

Run Code Analysis on SystemAdaptes
Frc\:.:_uct lflr!l:,w

Batch Build...

Configuration Manager...

4. On the menu bar, choose Build and then choose Build Solution to compile al project
files and components. Alternatively, you can use the keyboard shortcut Ctrl + Shift + B
to build the solution.

=)

File Edit View Project

- . ~
- - O e

Build Debug Analyze Window Help

d Solution Ctrl+Shift+B

i ebugger -
Clean Solution

Build full program datzbase file for sclution

Al+F11

Run Code Analysis on Solution

Build SystemAdapter

xaqioo] sai0/daq anag

Rebuild SystemAdapter
Clean SystemAdapter

Run Code Analysis on SystemAdapter

Project Only

Batch Build...

Configuration Manager...




