EXata %3] (04) : GSMYIJJ#kiz=Step by Step

Bix: —5—SEVGSM mEILE Rz S
Z#: D:\Scalable\exata\5.1\scenarios\cellular\gsm\handover F#Jhandover.config

1. ANk E R
a. TAHE: 1500x1500, #@p&RIImyHandover
b. 1% EChannel Properties: {ff&Handoverif=flF, ®RERF B 321 Channel, AIUBERMH A ERINEE:
1) &fllhandover.configl FHHIChannelilsy, ChannelfEZHMAE., 5 B THRXGEREEM
AT BELERL, 2) TEScenario Properties—>Channel Properties—>Number of Channels...Ri#1T7FER7RN
MgE., T5: X32MEEMENE R BREEO, 2, 4, . . . , 30ASIMER, M935.0MHz-
938MHz,0.2MHz—*Channel; ZF{Z&1, 3, 5, ..., STHMEAEL, MB8I0MHz~893MHz, EIHFET
0.2MHz—1,  [0.2MHzRGSMA ST ERIEIE [BIFR]
2. B HEH
a. 8 default devices, EfIiE A Shandoverfll Fipm=—3: —TUEAMSC, 47 HEABS, 3THE
AMS,
b. ABEIRR, FKfERICon: 2DFI3D IConEBMENN png Xf4; MD:\Scalable\exata\5.1\gui\iconsZ
GSM-BS. GSM-MSCHIGSM-MSJpngX ., E&default devicesh ICON FIHEF
c. ltRFERF&BWired Links, FIE8T T mtp— 1 ET802.11brJdefault wireless subnet. 4 FEIFfR

S 18]

Nodes ] Groups 1 Interfaces  Networks ] Applications ] Hiemrchies]
Network Address | Type |

d. AhnLinks:
I. B4 EEMSCHIZBS;

ii. Bl —"Wireless Subnet, FT&EZEBS; TE: TEEEMS [EE: Htalk? ]



Nodes } Groups } Interfaces  Networks | Applications ] Hierarchies ]

Network Address

Type ‘
169.0.0.0 Default Wireless Subnet {6 thru 8}
190.0.5.0 Wireless Subnet {2 thru 5}
190.0.1.0 Link {1, 2}
190.0.2.0 Link {1, 3}
120.0.3.0 Link {1, 4}
190.0.4.0

Link {1, 5}

Iv. W& Table View: NetworksFARZMIAIZEN: BRIB4TNELFN. 1" BUAT L FMAN N T F
M. FIEMSETEIALTE TN, MAEBSETS— 1T R&FM., Wi, BTHE, RFRIIMEOMX
HATEREEEZMR, WS, MEEMSIFIMS2Z BIINECBRIVSSZFIBARY, {EINFGSM CalliziTHiES
i,
3. BeE MY
a. BEEMSC: Node Configuration: Network Layer: B2 &Network ProtocolJ GSM Layer 3, GSM Node
Type J3Mobile Switching Center, PRGN, 7EInterfacesTl £ & &1 AINetwork Layer XA s
IR T AGSM Layer 3FIMobile Switching Center, JF&: LENEITEEHERT: “Node [1] Could not
find GSM-NODE-CONFIG-FILE”, IttAf#EScenario PropertiesiSupplemental FilesTl & H#“GSM
Node Configuration File” {3 R1EE (FBEEIERMIHE) .

b. BEBSAHXEM: AHEMEIIWireless SubnetXkRAE—i& &, Table View: Networks, X ifWireless
Subnet{T:

I. Physical Layermi&:
e Listenable Channels: #EFTEChannels; Listening Channeli&#%Channel 0;
e Transmission Power (dBm) : 20.0; Receive Sensitivity (dBm): —110.0; Receive Threshold

(dBm): —=90.0;

e Packet Reception Modeli%#% “BER-based Reception Model”, FHENumber of BER TablesH1g
TEgmsk.berxXft (FJEEGSMIEZHIFHE]) .



Wireless Subnet Properties (Wireless Subnet 190.0.5.0) ? *
General  Physical Layer | MAC Layer | Network Layer | Routing Protocol | Router Properties | File Statistics L Help
Physical Layer

Property Value
Listenable Channels nel26,channel27,channel28, channel29,channel30,channel31 _|
Listening Channels channeld _|
[-] Radio Type G5M x| 4l
Data Rate 270.833 |kbps |
Transmission Power (dBm) 20.0 4l
Receive Sensitivity (dBm) -110.0 Al
Receive Threshold {dBm) -90.0 4l
[-] Packet Reception Model BER-based Reception Model ;l
1 |
[-] Specify Antenna Model from File Mo j
Antenna Model Omnidirectional |
Antenna Gain (dB) 0.0
Antenna Height (meters) 1.5
Antenna Efficiency 0.8
Antenna Mismatch Loss (dB) 0.3
Antenna Cable Loss (dB) 0.0
Antenna Connection Loss (dB) 0.2
Antenna Orientation Azimuth (degrees) 0
Antenna Orientation Elevation (degrees) 0
Temperature (K) 290.0
Noise Factaor 10.0
Energy Model None |
&, Find Apply I 0K Cancel | Add To Batch|

il. MAC LayerTi+:

e MAC Protocol: GSM, BS Downlink Control Channel% 5 8 idBSIEX B EITEIZAZET, &F

& minterfacesi& BT .

Wireless Subnet Properties (Wireless Subnet 190.0.5.0) ? *
General | Physical Layer MAC Layer MNetwork Layer | Routing Protocol | Router Properties | File Statistics L Help
MAC Layer

Property Value
[-] MAC Protocol G5M x| 4l

GSM Mode Type Base Station

BS Downlink Control Channel [o]

Location Area Code 1

Cell Identity 1

Channel Range 0-3 _|

Neighboring Base Stations 0-0-0 =[|
MAC Propagation Delay 1 micro-seconds _;I
Enable Promiscuous Mode Mo |
Enable LLC Mo |

&, Find Apply I oK Cancel | Add To Batch|




ii. Network Layerii+:

e Network Protocol: GSM Layer 3; GSM Node Type: Base Station [(¥E: WRIEMSIRIFTELL
ToLF W, N S £ BT RERE] MREMAC Layerfl-£EHGSM Node TypeBRIAZERIARRT,
XEBEApplyZ ENIZEEIETE,
Wireless Subnet Properties (Wireless Subnet 190.0.5.0) ? >
General ] Physical Layer ] MAC Layer  Network Layer | Routing Protocol ] Router Properties ] File Statistics ] L Help
General Properties
Schedulers and Queues
QoS Configuration Property | Value |
%%er [-] Metwaork Protocol |GSM Layer 3 j 4l
Fixed Communications G5M Node Configuration File | specify G5M Configuration File in Supplemental F
G5M Node Type |Base Station x| 4
IP Fragmentation Unit (bytes) |2048
Enable BExplicit Congestion Motification Mo |
Enable Mobile 1P Mo |
&, Find Apply | oK | Cancel | Add To Batch|

c. EEBSHFERM: 152 EBSH/ Xt E, XEORASTER S, BXYEBS GSMIE&IZROMMACKE
MTFARHATEE.
m fREBST: Table View: Nodes, BS1-) Interfaces-) Interface 1 (GSMZE4iEO) TTRIEMAC

Layer;
e BS Downlink Control Channel: [0]
e Locatioin Area Code: 1 [E] LAC]
e Cell Identity: 1 [CIDIRETBS="CellfEfRi%EtE, BalZe/\XEIKIZE]
e Channel Range: 0-3 [&1BS 4 ™M5E D]
¢ Neighboring Base Station: BAZ, SMAEBSE&S(SE. LACHICID/EEHRCheckiEBRERE

U

m figEBS2: Table View: Nodes, BS2-) Interfaces-) Interface 1 (GSMIZix[) T1KIZMAC

Layer;

BS Downlink Control Channel: [8]

Locatioin Area Code: 1 [El LAC]

Cell Identity: 4 [CIDIREMBS="CellfEfRiE1Y, Baiike/\XEILEE]

Channel Range: 8-15 [HE1°BS 8Mz& 1 EC]

Neighboring Base Station: ERA]ZE, HFEBSEKET(EE. LACHICID/EERCheckitEXHRE
s,

m EgEBS3: Table View: Nodes, BS3-) Interfaces—) Interface 1 (GSMI&IEO) TTRI%EMAC



Layer;

BS Downlink Control Channel: [16]

Locatioin Area Code: 1 [Bl LAC]

Cell Identity: 7 [CIDIZEBTBS="Cellf[aiFiEiE, BrEHE/N\XEILZE]

Channel Range: 16-23 [E1°BS 8 M5 )

Neighboring Base Station: EEPZE, FFEBSEET(EE. LACHICID/EERCheckiiBXH RE
Ui

m FlEBS4: Table View: Nodes, BS4-) Interfaces-) Interface 1 (GSMIc4iE[) T1RKIZEMAC

Layer;
e BS Downlink Control Channel: [24]
e Locatioin Area Code: 1 [E] LAC]
e Cell Identity: 10 [CIDIZEBS="CelltyE)fFiEtE, Baiizp/ ) \XERZE]
e Channel Range: 24-31 [S1°BS 8 MzEDE]
e Neighboring Base Station: ERAZ, FMEBSEEEREE. LACHCID/EERCheckitEXHRE

ik,

» 3R EBS1-BS4KINeighboring Base Station: 4AXFIE &L, TRIRERE, SEIHLEIZECOMACE

BCEMWT:
Default Device Properties (Default Device 2) ? *
General ] Mode Configuration Interfaces L Help
+- Interface 0 MAC Layer
- Interface 1

Phisiml Laier Property | Value |
[-] MAC Protocol |Gsm x| 4

+- Network Layer

+- Routing Protocol GSM Node Type |Base Station
Faults
File Statistics BS Downlink Control Channel |[D]
Location Area Code [1
Cell Identity [1

Channel Range |EI—3
Meighboring Base Stations |8-1--1 16-1-7 24-1-10

=
2
MAC Propagation Delay [1 micro-seconds ¥ |
=l
=l
=l

Enable Promiscuous Mode [Ho

Enable LLC Mo
Configure MAC Address [Mo




Default Device Properties (Default Device 3)

General | Mode Configuration Interfaces L Help
B+ Interface 0 MAC Layer
= Interface 1
i Physical Layer Property Value
. Network Lzyer [-] MAC Protocol G5M ~| 4
- Eaﬂuugﬂg Protocol G5M Node Type Base Station
“- File Statistics BS Downlink Control Channel [8] Kl
Location Area Code 1
Cell Identity 4 Al
Channel Range 8-15 _|
Meighboring Base Stations 0-1-1 16-1-7 24-1-10 =L
MAC Propagation Delay 1 |micro—secunds _;,
Enable Promiscucus Mode Mo |
Enable LLC Mo |
Configure MAC Address No ;I
Default Device Properties (Default Device 4) ? *
General | Mode Configuration  Interfaces L Help
- Interface 0 MAC Layer
- Interface 1
-~ Physical Layer Property Value
& Network Layer [-] MAC Protocol GSM x| 4l
jj Eﬂﬂuut'tiisﬂg Protocol G5M Node Type Base Station
" File Statistics BS Downlink Control Channel [18] Al
Location Area Code 1
Cell Identity 7 4l
Channel Range 16-23 _‘
Meighboring Base Stations 0-1-1 8-14 24-1-10 =L
MAC Propagation Delay 1 micro-seconds ]
Enable Promiscuous Mode No R4
Enable LLC Mo -]
Configure MAC Address Mo ;l
Default Device Properties (Default Device 5) ? p
General | Mode Configuration Interfaces L Help
- Interface O MAC Layer
- Interface 1
i Physical Layer Property Value
Network Layer [-] MAC Protocal G5M x| 4l
EHUUL"E;”Q Protocol G5M Hode Type Base Station
File Statistics BS Downlink Control Channel [24] Al
Location Area Code 1
Cell Identity 10 Al
Channel Range 24-31 _|
Meighboring Base Stations 0-1-1 8-1-4 16-1-7 =L
MAC Propagation Delay 1 micro-seconds _;,
Enable Promiscuous Mode Mo |
Enable LLC Mo |
Configure MAC Address No j

d. BRERLHKEM




® Table View—) Networks, ZiZ£EBLink, iZEHNetwork ProtocolJGSM Layer 3

Group Point-to-point Link Properties (Link 180.0.1.0, Link 190.0.2.0, Link 190.0.3.0, Link 190.0.4.0) ? X
Point-to-point Link Properties L Help
-~ General Network Protocol
=+ Metwork Protocol
" Fixed Communications Property Value
l Routing Protocol
" aRe J GSM Layer3 >l 4
- Background Traffic G5M Mode Configuration File ISpec'rF',r GS5M Configuration File in Supplemental F
" File Statistics
e. RhHETHE, SR TEMTrace Header £1i%; FIEFRAMSN, SHEEIRIETR,
Group Point-to-point Link Properties (Link 190.0.1.0, Link 190.0.2.0, Link 190.0.3.0, Link 190.0.4.0) ? *
Point-to-point Link Properties L Help
~ General Network Protocol
=+ Metwork Protocol
. - Fixed Communications Property Value
l Routing Protocol
- ARP a GSM Layer3 x| 4
- Background Traffic G5M Node Configuration File ISpec'rF',r G5M Configuration File in Supplemental F
" File Statistics

4. BRinECE

HEREM: SBSAHEMERERM, B

i Default Wireless Subnet

I. Physical Layer:

e | istenable Channels:

® Transmission Power

(dBm): -90.0;

e Packet Reception Modelj

(dBm)

T default wireless subneti#

BUEETB Channels; Listening Channell

%1% “BER-based Reception Model”,

JE3ZChannel 0;

: 20.0; Receive Sensitivity (dBm): —110.0; Receive Threshold

TEgmsk.berXX 4,
ii. MAC Layer: JRINZHEIEEIIRIO 8 16 24], FES ZFBSHEHIEERIGT—E
Wireless Subnet Properties (Default Wireless Subnet 169.0.0.0) ? >
General | Physical Layer MAC Layer Network Layer | Routing Protocol | Router Properties | File Statistics L Help
MAC Layer
Property Value
[-] MAC Protocol G5M x| 4l
GSM Mode Type Mobile Station
[08 16 24] Kl
MAC Propagation Delay 1 micro-seconds ;l
I Enable Promiscuous Mode Mo |
| EnableLic No |
|

SE IR ENGSM Layer 3, FiIEGSMEIFIIaNLL, [FEERNAH#, (B

1TECE: Table View—-) Networks,

H7ENumber of BER TablesH1g

iii. Network Layer: BKiAIPv4, 15

#ENode Configuration/dInterfacefINetwork LayerihZiGSM Layer 3, W1 NAERE, L2105, 1B

A] LA7EDefault Wireless Subnetdi#1TNetwork Layer?;
Network Layerth &EIEid3R, Fiealfd, HREMST RilInterface® EMNIEH.

Iv. Table View-) Nodes: mRi&MS#EHITNode ConfigurationflinterfacesBic & .

B GSM Layer 3, MFEMS Interfacefy



V. BT A ENARIET “GSM-NODE-TYPE not specified” 518, T2 EEIMSHIT S KB HTFERD
RE., BIRETAT:

EXata Dev: eluper Version 5. 1

Kernel Version: 12.10

Build Mumber: 201310091

Build Date: Oct 9 2013, 18:55:48
EXATA_HOME = D:\Scalable\exata\5.1

Attempting license checkout (should take less than 2 seconds) ...Loading scenario myHandover.config
Assertion {wasFound !'= FALSE) failled in file ..\lbraries\cellular\src\mac_gsm.cpp:2411
GSM-MODE-TYPE not specified

I. FENBELEMSHIGSM Node Type: #EmyHandover.configiXf£#Node Configuration&% 706 thru 8]
GSM-NODE-TYPE GSM-MS,

#-L-L-L-L-L-L-L-L-L-L-\.-\.-\.-\.-\.-\.-L-LNDdE Canig'JIatiDnl!.!.!.!.!.!.!.!.!.!.llllllllllll!!!!!!!!!!!l

[2 thru 5] GSM-HANDOVER-MARGIN 0.0
[1 thru 5] NETWORK-PROTOCOL GSM-LAYER3
[1] HOSTNAME MSC

(2] HOSTNAME BS1

(3] HOSTNAME BS2

[4] HOSTNAME BS3

(5] HOSTNAME BS4

(6] HOSTNAME MS1

[71 HOSTNAME MS2

(8] HOSTNAME MS3

[1] GSM-NODE-TYPE GSM-MSC

[2 thru 5] GSM-NODE-TYPE GSM-BS

[i6 thru 8] GSM-NODE-TYPE GSM-MS

Vil. XABEXEEMNS, LWRFIETIES., WY, ZEmES, BidAnalyzerNgEEEFE MINHY
Location Updateidfz.

myHandover_Nov_13_22_15_47_16.5tat [GSM_MS : Location Update Request Sent] Compare By : Node ID
Application
Trnspart
GSM_MS: Location Update Request Sent, Comparison Type: Node
Network 12
= GSM_MS 115
Traffic Packets Sent: 1.1
Traffic Packets Recewved 1.05
Channel Request Sent: 3
Channel Request Attempts Failed o
Channel Assignments Recewved 0.95
Channel Release Received 0.9.
Location Update Request Sent 0.85
Location Update Accept Received 08
Calls Infiated 075
Calls Received -
Calls Connected - 0.7
Calls Completed sE 0.65.
Handovers Performed 23 0.6/
P %
GSM_MSC 2e 0-55
FIFO 3E 05
GSH_BS ge 0.45
0.4,
0.35
03
0.25
02
0.15
0.1
0.05.
0
T
6 7 8
Node 1d

5. JNEGSM Callll 55
a. EMS2 (TiR7) MMS3 (Tim8) ZEARI—TGSM Callif;
IREMI0sTHA, FFEEATK200s, [EEFEBHPENK! ]



GSM Call Properties

General L Help
General Properties
Property Value
Source 7 j
Destination 8 x|
Call Start Time 10 |seconds =l
Call Duration 200 |5ec0nd5 x| 4l

c. BFna T, MNER, WHSER7H8ZB5TA T — Tl

6. BETRIBIIRS: KAWaypointtiZzi%

a. IREHL, HEREER, Zi1%E

T R7EIRBTHHITL
B, SZRWT

- myHandover_Nov_13_22_15_55_45.stat— | | [GSM_MS : Cals Connected] Compare By : Node ID |
Application |
Transport |
GSM_MS : Calls Connected, Comparison Type: Node
Network | B
GSM_MS 1.15.
- Traffic Packets Sent 1.1,
Treffic Packets Received 1.051
Channel Request Sent 1
Channel Request Attempts Faied
- Channel Assignments Received 0.95;
Channel Release Received 0.9,
Location Update Request Sent 0.85,
Location Update Accept Received T 0.8
- Calls Initiated = y
Calis Received g 0.75,
£ 0.7
Calls Completed 3 0.65,
Handovers p 2 0.6,
i 8 0.5/
GSM_MSC -
FIFO 0.5,
GSM_BS 0.45]
- Traffic packets (On Air) Sent 04
Traffic packets (On Air) Received 0.35)
Channel Requests Received -
Channel Assgnment Attempts Faled 03
-+ Channels Assigned 0.25,
Channels Released 02|
Channels Not: Sezed (T3101 Expira.. 0.15,
Paging Request Sent .
Location Update Received -
- Measurement Report Recewed 0.05;
Handovers Completed (Incoming MS) 0 }
Handovers Attempted (Outgaing
Handovers Completed (Qutgoing M... s 8




Mobility Waypoint Editor ? >

Nodes Waypoint M52 EI

MS51 D | Simulation Time X ¥ 7 Aj
M33 1 |0 0 seconds 1129.65.. [311.938._. |0 i
MSC
ggé 2 |1 |10 seconds 970.653_.. |237.306.. |0 0
gﬁ 3 |2 |20 seconds 834.367_. |247.040_ |0 0

4 |3 |30 seconds 717.551.. |285.979_. |0 0

5 |4 40 seconds 633.183... |337.897._. |0 0 -

1| | 3

Apphy I 0K | Cancel |

BITERE, TR7THITT IR

-myHandover_Nov_13_22_16 43 15.stat——| | [GSM_MS : Handovers Performed] Compare By : Node 1D |
Application |
Transport |
GSM_MS : Handovers Performed, Comparisen Type: Node
Network |
- GSM_MS 34
Traffic Packets Sent
Traffic Packets Received 3.2;
Channel Request Sent B
Channel Request Attempts Failed
- Channel Assignments Receved 2.8
~ Channel Release Received
Location Update Request Sent 2.6;
Location Update Accept Received T 2.4
Cals Inttatad £ }
Cals Received B 2.2
~ Calls Connected &
Cals ComE\eted < 2
§ 1.8]
B P z
[ GSM_MSC 2 1.64
i FIFO g 14
= GSM_BS. T h
Traffic packets (On Ar) Sent 1.2
Traffic packets (On Ar) Received
Channel Requests Receivad 1
Channel Assignment Attempts Faled 0s.
~ Channels Assigned :
Channels Released 0.6,
Channels Not Seized (T3101 Expira
Paging Request Sent. 0.4
Location Update Received 0.2,
- Measurement Report Receved
- Handavers Completed (Incoming MS) 0 ! i
Handovers Attempted (Outgoing _.
Handavers Completed (Outgoing M... e 7 8

SITIIREPSUREBSHIPIREZMN, RunffEZfE, PlayZBl, HEAnimation-) Dynamic
Statistics—) Scenario Dynamic Statistics... Fi%#% “IP: Number of Packets Received” . A] ARHASEE T =
7T, BEIhTARRENTH, W TEFIR.

Scenario Dynamic Statistics ? e

¥ IP: Mumber of Packets Received IPeande 'I

[~ IP: Mumber of Packets Received with Errors in IP Header IPer Mode vI

L|Jndate|ntewa|Time 1100 | = Irumn_s'ﬂ
L | ]

Apply 0K | Cancel |




myHandover 1
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