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7. miplay, TiTshE; AMMERATA: simulationflEmulation, FEEESLERE, simulation2&EHUERE, 7]
BEER, MFMERT, e ATEBRAIAEDERE.

>
8. BT BU@idAnalyzerp i TE R, B3EApplication, Transport, Network, MAC, Phy&EZ&itE;
[a1b!
9. RifrArchitecta] A HTIR [E1Z249 40 E]

Architect
10. i “Switch to design mode”, RENKITEDR, MRFBEHINFTIZSBET
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11. B RKREHFEE: fifview——>display setting——>antenna pattern



12. E%ﬁffi‘tuﬁ B Animation-—>step setting, IKBH K HN100T <,

Step Command Inte... ? X
Set Command Interval | 1000 =)
OK Cancel

13. THfiRidfistep modeLABFIETT; ERZR R, OutputE OFTTHLEHIRIZEL.

14. shAS4ITThEE: [E1ZF)design mode, miiiRun simulation; #EPlayZ R, 3 EAnimation-->Dynamic Statistics,
A% IP: Number of Packets Received
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15. k%) F:\lab2\ex60.config

—. EB3E QualnetEZARN A

1. 4:3)5858 3A
a. N “Lookup”IfgE: —FMZRAY. AEIERIQuery/ResponselllZ5iEEL EIDNS, PING,
b. BehitiE). FFEERTEIRCA 5s. 10s; RA5min, 10min
C. [B]@#: 1--—>8/Y Lookup, 1B 1 H&BRLE? EEE7-8ZEMNE?
2. #:3)3L3B: packet tracing
a. Warning: Error Log & [127 “EXata interface not found. Packet Sniffer disabled.” &+ Snifferft
*. RETRARSEZ—T=AFRZ



“l E Emultion ~| Q|
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ltion +| @ [1 [host1] ~l - X |
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b. Enable packet Tracing: AJDUBERE N packet EMMNIRFIVERR, BENBIRE, BITESEMEL* traceX
H,5*.configHsl, IRBEHAE:
Scenario Properties (3b.config) ? X

General | Terrain | Channel Properties | Mobility | Cyber  Statistics and Tracing | Supplemental Files | Externa ‘IleHeb

File Statistics Packet Tracing
Packet Tracing
Statistics Database Property Value
[-] Enable Packet Tracing Yes ~| 4
[-] Trace All Layers Yes | 4|
Trace All Application Layer Protocols | Yes |
Trace All Transport Layer Protocols | Yes =l
Trace All Network Layer Protocols Yes |
Trace Direction Both ~|
Trace Included Headers None ~|
Enable Access List Tracing No ~|

c. B “Packet Tracer”$%%H, # A\packet tracingtl®, OpentBiftraceX {4, ENFILAEHpacket(EiidF
RS MMM BB T IESH, TUETES:



dle Settings Fiters Navigation Help

Architect ;3] Analyzer Packet Tracer File Editor

_EQ\()KN

HITer Yueue EQITOr | HING Kecord | PIOTOCOI EXpiorer | Protocol Header | Hie System

3. ZR3)LHNBC: ToLE R
a. RETABIREML:

I. Scenario Properties——>Channel Properties——>Number of Channels ... ==>Array Editor

Index Type | Mark Tracing Node | racing Protoco i ion Time| Jriginating Nod:| Message Sequence Numbes| Originating Protocol Action Type B
1 [m} 1 CBR 0 1 0 CBR SEND
2 |m} 1 uop 0 1 0 CBR SEND
3 [} 1 Pv4 0 1 0 CBR SEND
4 a 1 Pv4 0 1 0 CBR ENQUEUE
5 m} 1 Pv4 0 1 0 CBR DEQUEUE
6 r-¢ |m} 1 BELLMANFORD 0 1 1 BELLMANFORD SEND
7 r-g m] 2 BELLMANFORD 0 2 0 BELLMANFORD SEND
8 |m} 2 Pv4 0 1 0 CBR RECV
9 [m} 2 uoP 0 1 0 CBR RECV
10 [m] 2 CBR 0 1 0 CBR RECV
1 @ m} 2 uop 0 2 0 BELLMANFORD SEND
12 & a 2 Pv4 0 2 0 BELLMANFORD SEND
13 @& m} 2 Pv4 0 2 0 BELLMANFORD ENQUEUE
15 & m] 1 Pv4 0 2 0 BELLMANFORD RECV
16 g a 1 uoP 0 2 0 BELLMANFORD RECV
17 r-g a 1 BELLMANFORD 0 2 0 BELLMANFORD RECV
18 & [m] 1 uop 0 1 1 BELLMANFORD SEND
w m 1 oA n 1 1 REI I MANENRN =T

General Properties: i%&##channel frequency: 2.4GHz; Pathloss model: free space

L 1 1 1 1 1

Generall Terrain  Channel Properties

Scenario Properties (3c.config)

Mobility | Cyber | Statistics and Tracing ] Supplemental Files ] Externa 4| » | L Help

1 & Find

ir

ot found. Packet Sniffer disabled

interfaces\pas\src\packet_analyze|

Channel Properties
Property Value
Number of Channels 1 _|
Array Editor ? X
Number of Channels: 1 Properties
28 General U Help
General Properties
Property Value
Channel Name channel0
Channel Frequency 2.4 IGHz Ll
Pathloss Model Free Space ~| 4
[-] Shadowing Model Constant Ll
Shadowing Mean (dB) 4.0
Fading Model None |
Enable Inter-channel Interfernce  |No ~|

Signal Propagation Speed (m/s) 3e8

Propagation Limit (dBm) -111.0

Maximum Propagation Distance 0

Propagation Communication Prox... |400

Propagation Profile Update Ratio 0.0

Apply | 0K

Cancel | Add To Batchl

i TR ESEAMNEBRLDRE:
Iil. {822 Wireless subnet properties: ¥JH 7% WETable ViewH) Network TabTIH Y wireless

subnetfT, BIIANELNER TAYLSITNRN, 12, 15, 20 dBm (Case #2) , EAIAIPH15 dBm

#1) , WEEFFIRE FCBR Clientfl CBR Serverlfi £ messagefIDatak//\:

: channel 0

(Case



1. Case #1: CBR Client: &3i% 24 messages, 12 288 bytes; CBR server: $#£U8 10 messages,
5120 bytes

2. Case #2: CBR Client: &j% 24 messages, 12 288 bytes; CBR server: &l 24 messages,
12288 bytes

3. 2518 Case #1 WEIEIEARE Case #2 90—, [HEKIEZEN 2Mbps]

I T

-1000 [1500 |znnn
L L Wireless Subnet Properties (Default Wireless Subnet 169.0.0.0) ? X I L L L L L I |
General  Physical Layer | MAC Layer | Network Layer ] Routing Protocol I Router Properties ] File Statistics | U Help
— Physical Layer =
- Property I Value I
Listenable Channels Jchannelo _I
1 Listening Channels |char nel0 _I
- [-] Radio Type [802.11b Radio ~|
[-] Enable Auto Rate Fallback |No ~|
) Data Rate 2 [Mbps =]
1000 Transmission Power at 1 Mbps (dBm) |11.0 4l
Transmission Power at 2 Mbps (dBm) ]12.0 4l
) Transmission Power at 6 Mbps (dBm) |15.0
— Transmission Power at 11 Mbps (dBm) |20.0 4l
Receive Sensitivity at 1 Mbps (dBm) ]~94.0
] Receive Sensitivity at 2 Mbps (dBm) |-91.0
- Receive Sensitivity at 6 Mbps (dBm) |-B7.U
500 Receive Sensitivity at 11 Mbps (dBm) ]-83.0 =
Estimated Directional Antenna Gain (dB) |15.0
- Packet Reception Model IPHYBUZ4llb Reception Model ﬂ
[-] Specify Antenna Model from File ]No ﬂ
I Antenna Model [omnidirectional =
- Antenna Gain (dB) ]U.D
Antenna Height (meters) 15 ~|
—— &, Find Apply | OK Cancel | Add To Batch| x: [750.00 = v: [750.00
I
Nodes | Groups | Interfaces Networks | Applications | Hierarchies |
| Network Address | Type | Member Nodes
169.0.0.0 Default Wireless Subnet {1 thru 7}

v BRI REE: BERERN 1, 2, 6, 1MMbps TRYIZITHERAZRIANN-94, 91, -87, -83dBm7Hlig
=% -77, -78, -81, -83 dBm, ZERE—1EEEKE

=. B4E HIEA: QualnetERMNA (BEMEK)
1. LabdA-1: #RZARILE
a. BEIPHbE. interface$s: FEEView—-) Display Setting, iZFBUEIP Address, Interface Name; Pttt
(BFE TEMQueue) , InterfaceBMERIIANE T mHTEE.



untitled 1 Lab4A_1 |

J-1000 -500 Jo 500 1000 1500
L B N . . | | | L L | L . . . | | |
Display Settings ? X
| General I Light ] Terrain ]
[V Node ID [~ Node Name
7] v 1P Address I~ Hierarchy Name
= [V Interface Name |~ Autonomous System ID
1000 ™ Queues |~ Antenna Pattern
[V Node Orientation (Icon) |~ Node Orientation (Arrow)
_ Ihterfacel]
v Wired Link v Wireless Link
T v Satelite Link ¥ Application Link
T v Mobility Waypoint |V Weather Pattern
i IV Ruler v Grid
[ Axes ™ Night View
500,
¥ Note v Background Image
- [V Hierarchical View I~ Real-time Execution Status
y Save as Defaults Apply 0K Cancel

Nodes ] Groups  Interfaces I Networks ] Applications ] Hierarchies]

Address | Node 1D | Name | PHY Model MAC Protocol
190.0.1.1 1 Interface0 N/A ABSTRACT P
190.0.2.1 2 Interface0 N/A ABSTRACT P
190.0.1.2 3 Interface0 N/A ABSTRACT P
190.0.2.2 3 Interfacel N/A ABSTRACT P
190.0.3.1 3 Interface2 N/A ABSTRACT P
190.0.3.2 4 Interface0 N/A ABSTRACT P

b. EXARERPITFIHRXMH (TEdesign mode TEFTHIZR) : EREBRARMMKEERER

FF -

c. [ XAYRiERFINERIE S, WEARGELIIEE?

d. in&EiApplication cbr, ZEBFEFSENMLab4A-1.app, FEIEBEWSSE, 980: A4 Transport
Protocoli% & IUDP#Y?
e. RIERSIRA X IMNFRIB— XA X flabda-1.routes—static, AEXataf I X AN JRiE2 T FF, B X475
KEErefresh— N BEBRIFRIX M, 1E1F “edit as text file”
fIRERAFRSKE: ETable ViewE O & Networks TabTl, WifhEEs, AJEEERIMY.

g. E&Queues: View—-) Display Settingdi#iEQueues, FIABEBINIZHIERNER, ATUMEBRFNcbr
SRR Blinterval, EETRIFM2BATINERIER. intervaly Tmshy, RBEMITIR 3 EE; intervally
0.1 mshiY, TRIN2MELREEE,



.2]I[£[i3rfaceﬂ]

h. AT AfEAnalyzerti S #tpacketRAIBIRITER . LEUI7E CBRULEE, 2 5lIMclientflserverinE & & 1A F1%
WKEHE (messages) HHIFETE, HAIUEMEEEEIPENKERESNRITER., TERZHTIATEG
HIERNE SRS

] o

exata_Nov_06_22_09_54_07.stat [IP : Packets dropped due to queue overflow (packets)] Compare By : Node ID

Application
Transport
T 1P : Packets dropped due to queue overflow (packets), Comparison Type: Node
etwol
5 brosd ® 5 J 220000.
Data bytes sent broadcast (bytes; -
Data bytes received broadcast (bytes) 210000,
Data bytes forwarded broadcast (bytes) 200000;
Control bytes sent broadcast (bytes) 190000,
Control bytes received broadcast (bytes) 180000.
Control bytes forwarded broadcast (bytes)
Data packet sent multicast (packets) 170000
Data packets received multicast (packets) 160000
Data packets forwarded multicast (packets) 150000.
Control packets sent multicast (packets) 140000,
Control packets received multicast (packets)
Control packets forwarded multicast (packets) 130000.
Data bytes sent multicast (bytes) 120000,
Data bytes received multicast (bytes) 110000,
Data bytes forwarded multicast (bytes) ]
Control bytes sent multicast (bytes) 52 100000
Control bytes received multicast (bytes) T < .. 90000,
Control bytes forwarded multicast (bytes) 29% 80000.
Carried load (bits/second) oo%
Packets dropped due to no route (packets) b £% 70000,
Packets dropped due to expired TTL (packets] 282 6000
Packets dropped due to queue overflow ackets xC 50000.
Packets dropped due to other reasons (packets) & 8
Average delay (seconds) 40000
Average jitter (seconds) 30000.
Average hop count for data packets (hops) 20000.
Average hop count for control packets (hops)
Carried load unicast (bits/second) 10000.
Carried load multicast (bits/second) 0, T T T
Carried load broadcast (bits/second)
Unicast Packets dropped due to no route (packets) ! 2 3
Multicast Packets dropped due to no route (packets)
Average delav unicast (seconds) Node Id

2. LAB4A-2: #HIELIS
a. plE— I RREIMES

b. [E&E] ME—RREZ T HERNEM? [[@Z] #ETable ViewHNetwork TabTl, EHZ &R, ARIE



C. BUBEREIRA: 1ROrTTIE, KHBIBKE (None) , HEUEFH MISAARBIKH:

Propertiest] AR IR B 2 R 5K

[AEESEMIR: 254
BERRAMERERSREIERE, WEAKRBST EH—mEELEKA, MMTERIKANTER, m #AX
vinietd Ul BIgFEIGABN BEROAFIRELRE, MMAESERKAGHNIENTR, A
REHENE, BLEAAEN. AFEMYNEEAERENMY (IGMP) MAMRERANIX (EEWDVMRP] PIM-
DM. MOSPF%) ; FEH{EMRIGMPEAFMAREKHIIMASIE L ARBAR; BHIEBIGMPE A/

= Fﬁ
ZEIZ:|_ﬁ'ﬁ

EEERTENEBANEN., ARERHFEBRABELARZ MARSNA, ERHARKBANIN, ]
|88 Group Point-to-point Link Properties (Link 190.0.10, Link 190.0.2.0, Link 190.0.3.0, Link 190.0.4.0, Link 190.0.5.0, Link 190.0.6.0, Link PR )
Point-to-point Link Properties 4 Help
General Routing Protocol
Network Protocol
I Routing Protocol Property Value
:‘f@mmm Routing Protocol IPv4 [None v @
Enable IP Forwarding [ves v
Spedify Static Routes [No v
Specify Default Routes [No v
[-] Enable Multicast [ves @
[-] Group Management Protocol [IGW - ] @
Router List o
Unsolicited Report Count 2
Spedify Static Multicast Routes [No v
Multicast Protocol [owvre - @
Configure Defauit Gateway [No v
Enable HSRP Protocol [No v
& Find [ ooy J[ ok ][ concel | [AddToBatch]
_
Nodes | Growps | Interfaces | | Appications | Herarches |
Network Address I Type I Member Nodes B
190.0.5.0 Link 3.6
190.0.6.0 Link &7
190.0.7.0 Link “8 I
190.0.8.0 Link {49} E
190.0.9.0 Link 7, 10
190.0.10.0 Link 7,11 v

[Tauevm l Output Window 1 Error Log | Watch Variables [ Batch Experiments

d. EEAEKHE: T2 48 7 EEMEMNE90.0.1.00955 1B 1%, #Erouter list NTEIESAMASL, 7
[? ? ? RAARRIEET RAM7HTIRE? ]
(8 Point-to-point Link Properties (Link 190.0.1.0) [
Point-to-point Link Properties | Q2 Help
General Routing Protocol
Network Protocol
> Routing Protocol Property Value
;‘;g N Routing Protocol IPv4 [None - @
Enable IP Forwarding [ves v
Specify Static Routes [vo v
Specify Default Routes [vo v
[] Enable Multicast [ves v @
[-] Group Management Protocol [16mp v @
Router List 4,7 @
Unsolicited Report Count 2
Specify Static Multicast Routes [No v
Multicast Protocol [ovvre v @
Configure Default Gateway [vo v
Enable HSRP Protocol [No v
&, Find aply | [ ok ][ cancel | [addToBatch

e. EXABANBRLG:

B Tools—) Multicast Group Editor



Multicast Group Editor ? X

IP Version Pv4 v Import Multicast Group File |
Multicast Address |224.000.001.000
Multicast Groups B3 | Nodes in Multicast Group B3
224.000.001.000 Interface IGMP . s '
Node ID e Version Join Time Leave Time Filter Mode Sources
1|8 All Interfaces j 2 0 seconds 30 seconds Select Filter M ﬂ _J
210 All Interfaces j 2 0 seconds 30 seconds Select Fitter M “ J
Change
configurations of
chosen multicast

Clear All group Apply | 0K | Cancel |

f. NEEBET AR A MCBR W55, BNEIECBRIVS: A£Toolsetd “Single Host Applications” H1i%##MCBR,
AERTENode 1, AJATEMCBR PropertiesHEAERE14H; & Table ViewH# ApplicationTTHRENA] & I
MCBRl/55

4 B e plo

8] [ g\ ()

0. B2E MCBR /%% 7£ Table View—-) Application IR MCBRISS, TFEMIE, #HITERE



MCBR Properties

General L Help
General Properties
Property Value
Source 1 |
Multicast Group Address 224.0.1.0
Items to Send 1000 4l
Item Size (bytes) 512
Interval 1 |seconds |
Start Time 1 |seconds ~|
End Time 5 Iminutes ~| 4
[-] Priority Precedence Ll
Precedence Value 0
Enable MDP No ~|
Session Name [Optional]
&, Find Apply | oK Cancel Add To Batch

M. SRR (FTkMss)

1. 3£384B-1: Z{5E

a. IRBNEGS: MPMEETFN, TRIHEMNFM, B FWIAEREE: EBIREFEFEEFM, Bl
[/RE]ZSscenarios/demo/MultiChannel, —PN=MNF&F M N =R EISREIENG]F]

+M,

B

i

b. IgBZEE: FMIAFN293IRA 2.4GHzH] 2.5GHz, 7EScenario Properties®fChannel PropertiesH

BE:




General | Terrain  Channel Properties | Mobilty | Cyber | Statistics and Tracing | Supplemental Files | Externa ¢|»| 4 Help

Channel Properties
Array Editor ? X
Nul Number of Channels: 2 Properties
Index 0 : channell
=] Index 1 : channel: General L Help
General Properties
Property Value
Channel Name channell
Channel Frequency 2.5 | GHz ~| 4
Pathloss Model Two Ray ;l
[-] Shadowing Model Constant Ll
Shadowing Mean (dB) 4.0
Fading Model None Ll
Enable Inter-channel Interfernce No |
Signal Propagation Speed (m/s) 3e8
Propagation Limit (dBm) -111.0
Maximum Propagation Distance 0
Propagation Communication Proximity |400
Propagation Profile Update Ratio 0.0
‘ | ] -
&, Find Apply ”—I Cancel | Add To Batchl.cﬂ

C.

d.

X FListeningfListenablef5i&: RIERRMAEFEM—BERITNEE, EEARBENFTRTNEE,
BT LAEIE Networks T E s i A EIAISubnet TR E . BRIAFI D FWEB A IFchannelO.
MBTLBEERESR: AT TR, 3, 5IEE, BECBRISHITER, TEHID:

I EEEEA, CBRIEETEEZIHULE,

. MPNFRRAM MNMEEchannel 0 M 1, EHEET, #EEIKEIE ZHImessages,

2. E4B-2: FmERLk

a.
b.

“TRESZGR

FERLEEE: [Azimuth: HEA] @ EERERNREER, £Table ViewE O mNetwork IR drwireless
subnet, 7EPhysical Layeri@&Z&™: I&E “Specify Antenna Model from Flle” 7 NO; {2 Antenna
Model}g “Switched Beam”; TERZ A MENXMH (Antenna Azimuth Pattern File) Hi%#E
“D:\Scalable\exata\5.1\scenarios\default” F#default.antenna—azimuthX 4, WRAEBFEIREETR
X4, MIEE “Specify Antenna Model from Flle” ) Yes, HisERF BE X EEISH,



Wireless Subnet Properties (Default Wireless Subnet 169.0.0.0) ? X
General  Physical Layer I MAC Layer ] Network Layer | Routing Protocol | Router Properties | File Statistics | U Help
[-] Enable Auto Rate Falback No | -]
Data Rate 2 fmbps ¥
Transmission Power at 1 Mbps (dBm) 15.0
Transmission Power at 2 Mbps (dBm) 15.0
Transmission Power at 6 Mbps (dBm) 15.0
Transmission Power at 11 Mbps (dBm) 15.0
Receive Sensitivity at 1 Mbps (dBm) -94.0
Receive Sensitivity at 2 Mbps (dBm) -91.0
Receive Sensitivity at 6 Mbps (dBm) -87.0
Receive Sensitivity at 11 Mbps (dBm) -83.0
Estimated Directional Antenna Gain (dB) 15.0
Packet Reception Model PHY802.11b Reception Model |
[-] Specify Antenna Model from File No |
[-] Antenna Model x| 4
[-] Antenna Pattern Type Traditional ~|
Antenna Azimuth Pattern File le/exata/5.1/scenarios/default/default.antenna-azimuth _] Al
Antenna Elevation Pattern File [Optional] _I
Antenna Gain (dB) 0.0
Antenna Height (meters) 1.5
Antenna Efficiency 0.8
Antenna Mismatch Loss (dB) 0.3 hd|
&, Find Apply I oK | Cancel | Add To Batchl

C.IREMACE: BUEAMMREERN: TELTEREEO, HEMAC Layer, IRE"

Antenna Mode” 5 “Yes”

Enable Directional



J

Wireless Subnet Properties (Default Wireless Subnet 169.0.0.0) ? X
General | Physical Layer ~ MAC Layer | Network Layer | Routing Protocol | Router Properties | File Statistics | U Help
MAC Layer

Property Value

[-] MAC Protocol 802.11 |
Short Packet Transmit Limit 7
Long Packet Transmit Limit 4
RTS Threshold (bytes) 0

Stop Receiving after Header Mode No ;]

[-] Station Association Type None ~|

Enable Power Save Mode No |

[-] Enable Directional Antenna Mode Yes
Direction Cache Expiration Time 2 |seconds |
NAV Delta Angle 37.0
Short Packet Limit 8
Security Protocol None |
Specify Network Security Parameters No |
MAC Propagation Delay 1 micro-seconds v |
Enable Promiscuous Mode No |
Enable LLC No |
&, Find Apply | oK Cancel Add To Batch
d. BF K% Pattern: View——>Display Setting: BUEZE /R Antenna Pattern, 1517:
B EXata - =] X
File Edt View Tools Animation Help
|| ) Acheect Gl anabeer (5] packet Tacer ] Fie deor Q
|meE S| % DB R [v &b & @ QQRQRE |5 [Frvew =I_Reset view [sovetviews -| overvew
@ e[ n [ @ [[[Eeee e %
€ | [smubtion/Emuistion Tme a2 | [x]
-% ‘ 0 |-1nnn | 500 In Isnn 1000 1500 2000 Izsnn
Y —r—
g Animation Speed L
2 [sow - | Fast, T
é ’PIL;aress - :
- i
% liooo | P
& Animation Fitters CER.
N == ] %@ — e
2 1 )
H [ Al |
gl * Node Mobitty |
5 [ @ Broadcast Packet -
[ * Mukicast Packet |
[ = Unicast Packet |
[ @ Packet Received
[ @ Packet Dropped i
[ = packet Colison . i
[ = Packet Queung —_
[ + Node Orientation X: [2203.74 = v: [45.88 = z Jo.00 =

Nodes | Groups | Interfaces | Networks  Appications | Hierarchies |

Tyoe T Sooree >

Lover e |

Human in the Loop |

Destination ID | Start Time

[ End Time

Table View | Output Window | Error Log | Watch Variables | Batch Experiments

e. REMPEEXMREEN: 1) BRMBRERIEHE: EiHREME-—>Supplemental FilesH7N%HEIHI

BB (Exataigft T —LEH) %, 7ED:\Scalable\exata\5.1\data\antenna&i2 )




Scenario Properties (4b-2.config) ? X
General | Terrain | Channel Properties | Mobility | Cyber | Statistics and Tracing ~ Supplemental Files | Externa ¢ | >| U Help
Supplemental Files

Property Value
Antenna Models File calable/exata/5.1/data/antenna/default.antenna-models | ...| 4l
Application Configuration File F:/ex/Lab4B/4b-2/4b-2.app _| Al
Human in the Loop Configuration File [Optional] _J
MDP Profile File [Optional] _J
Router Models File [Optional] _J
Link16/IP Gateway Configuration File [Optional] _J
GSM Node Configuration File [Optional] ]
Number of User Profile Files 0 _J
Number of Traffic Pattern Files 0 _J
Number of Arbitrary Distribution Files 0 _J
Multicast Group File [Optional] _J
BGP Config File [Optional] _J
& Find Apply | ok | cancel | Add ToBatch]

f. IREIRE “Specify Antenna Model from Flle”}y Yes, HEBRENEHTIRFIZF—, e.g., "DEFAULT1-
SWITCHED-BEAM"



L o | | W s

1000

EXata

Wireless Subnet Properties (Default Wireless Subnet 169.0.0.0) ? X
General  Physical Layer | MAC Layer | Network Layer | Routing Protocol | Router Properties | File Statistics | U Help
— [T3ITSITISSIOT POWET dU O MOpS (UBITT) 150 ;I
Transmission Power at 11 Mbps (dBm) 15.0
Receive Sensitivity at 1 Mbps (dBm) -94.0
Receive Sensitivity at 2 Mbps (dBm) -91.0
Receive Sensitivity at 6 Mbps (dBm) -87.0
Receive Sensitivity at 11 Mbps (dBm) -83.0
Estimated Directional Antenna Gain (dB) 15.0
Packet Reception Model PHY802.11b Reception Model |
[-1 Specify Antenna Model from File Yes ~| 4
Antenna Model
Antenna Gain (dB)
Antenna Height (meters)
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 Factor 10.0
Energy Model None ~l=
& Find Apply I ok | cancel | Add To Batch|
g. EFfiz1T. Run Simulation HEEEIR [ | | ] $&/RLicenseCheckout [EiEIEEA! | ! ]

The simulator exited with an error status. Check the output window for the
exact error messages.

Nov 06, 2022 9:42:33 pm

unknown option emulabon

EXata Developer Version 5.1

Kernel Version: 12.10

Build Number: 201310091

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

Can't open input file default.antenna-azimuth

h. RREIBHAKREAERL, Switched Beam, EMNA NS R, EFNET

Attempting license checkout (should take less than 2 seconds) ...Error in file ..\kernel\src\fileio.cpp:397

FTEMRBeamBE,




B EXata - 8 x
Fie Edt View Tooks Anmation Help
[ Architect  [y1y] Analyzer [ ] Packet Tracer [*] Fie Edtor Q
amHS NS E P QAR R @ [vew =]_Resetview [soved vews -
i@l enma @ |[[Feee D) e X
& | [simuation/Emulation Time 42 | [x]
i3 0 Imn Izon |3nn |4nu 500 600 700 800 [o00 1000 1100 1200 1300 1400 1
@ ! I I I L L 1 1 1 ! ! ! I I
2| [Real Tme
TP (|
£ | [animaton Speed
2 |sow  f———————— st —
2 | progress 2T \
2 1000
: 1 6%
H ] y A\\
§ ~
3 | - Anmation Fiters 900 - ) i, \ \\
T v N
L || Eventriers \ \\ v /1)
4 | At AR{\ v N ]
E Al ~ o Y ]
& T v
2 ~ \\
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[C) Architect  [j1y] Analyzer [ ] Packet Tracer
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Select a node by clicking on it inside the 3D View

. 3% steerable antenna model.

Table View | Output Window | ErrorLog | Watch Variables | Batch Experiments

[R0IR A

Bee

REHMIPLEE:

IR ET IR, A switched beam

antenna can utilize multiple antenna patterns. A steerable antenna can rotate the antenna to achieve

the maximum gain]
k. Table View—-) Networks, IWiHiFFM, 7EPhysical Layer——) Antenna Model®i%3%Steerable, 7
Antenna Azimuth Pattern Filefbi%i%steerable.antenna—azimuth,BEEiafT, WMEKZpatternfZT(t, ME

B,



Wireless Subnet Properties (Default Wireless Subnet 169.0.0.0) ? X
General  Physical Layer I MAC Layer | Network Layer I Routing Protocol | Router Properties I File Statistics | U Help
— Recewe Sensivity at b Mbps (dBm) 870 ;]
Receive Sensitivity at 11 Mbps (dBm) -83.0
Estimated Directional Antenna Gain (dB) 15.0

Packet Reception Model

PHY802.11b Reception Model

[-] Specify Antenna Model from File

No

|

[-] Antenna Model Steerable ~| 4
Antenna Pattern Steerable Set Repeat Angle 60 Kl
[-] Antenna Pattern Type Traditional |

Antenna Azimuth Pattern File

ble/exata/5.1/data/antenna/steerable.antenna-azimuth _I K|

Select a node by clicking on it inside the 3D View

Antenna Elevation Pattern File [Optional] _‘
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 Factor 10.0
Energy Model None ~|=]
&, Find Apply | 0K | Cancel | Add To Batchl
& EXata — o X
Fle Edit View Tools Animation Help
H’ Architect  [y1a] Analyzer  ['] Packet Tracer File Editor IQ
Hﬁ . H @ ‘ g U:] |‘fj E H_HK ? @ _é. & ,$ Q Q Q Q ‘ *’?‘ XY View ~| Reset View | Saved Views ~ Overview |
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| Table View | Output Window | Error Log | Watch Variables | Batch Experiments

3.

SLI64B-3: Two-Rayi&iRiREE
a. 300mEgMIg L9251 R:
b. JNICBRU/SS: ETHH21f152 (8]

C. IREBZINFERE! (PathLoss) &R N Two-Ray: Scenario Properties—) Channel ...
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Scenario Properties (4b-3.config) ?

Generall Terrain Channel Properties | Mobility I Cyber I Statistics and Tracing | SupplementaIFiIesl Extema‘l’ U Help

Channel Properties
Property Value /
Number of Channels 1 _|
Array Editor ? X
Number of Channels: 1 Properties
[Tndex 0 ¢ channel
-] General L Help
General Properties
Property Value
Channel Name channel0
Channel Frequency 2.4 | GHz ~|
Pathloss Model <
[-] Shadowing Model Constant |
Shadowing Mean (dB) 4.0
Fading Model None ~|
Enable Inter-channel Interfernce No ~|
Signal Propagation Speed (m/s) 3e8
Propagation Limit (dBm) -111.0
Maximum Propagation Distance 0
Propagation Communication Proximity |400
Propagation Profile Update Ratio 0.0
&, Find
m | [ ]
In
n Apply | [0]¢ | Cancel | Add To Batchl

d. #t23L38 (Batch Experiment) #&3: 7ETable ViewH %R 2210 Interface, WHITHBMAE; SF
Specify Antenna Model from File 1442, #AEm=i “Add to Batch”; #AfgmiiAntenna Height

(meters) B2, Bmt“Add to Batch”; XHFHRESESEMAZIMESLILF, EXELIETRMN

S5ENESBEKRBNS ., OKG7ETable View—-) Batch Experimentsfh & &I E RIS EL



Interface Properties (Interface 169.0.0.21) ? X
Interfaces U Help
= Interface 0 [ransmission Power at o Mbps (dBm) J15.0 B

m\)'élglyl;yer Transmission Power at 11 Mbps (dBm) |15.0
- Network Layer Receive Sensitivity at 1 Mbps (dBm)  |-94.0
[=I- Routing Protocol
j BGP Configuration Receive Sensitivity at 2 Mbps (dBm) -91.0
Eﬁ:'f‘mmcs Receive Sensitivity at 6 Mbps (dBm)  |-87.0
Receive Sensitivity at 11 Mbps (dBm) -83.0
Estimated Directional Antenna Gain (dB) |15.0
Packet Reception Model PHY802.11b Reception Model |
[-] Specify Antenna Model from File No |
Antenna Model omnidirectional |
Antenna Gain (dB) 0.0
eig 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 (degre... |0
Temperature (K) 290.0
Noise Factor 10.0
Energy Model None | Z
&, Find Apply oK Cancel | Add To Batchl
@ Run Experiments B Remove Property

Component

Property

Values

Interface 169.0.0.21 (host21)

Specify Antenna Model from File

Interface 169.0.0.21 (host21)

Antenna Height (meters)

1.5

Table View | Output Window | Error Log | Watch Variables | Batch Experiments |
e. B ENZEITENERS, FJURESHRIXILE: i,

Specify Values ? X
[3.5 4| add
:1,’2 Remove

OK

Cancel

IR LI LEZES.5



@ Run Experiments|

Values

Interface 169.0.0.21 (host21)
Interface 169.0.0.21 (host21)

Specify Antenna Model from File

Antenna Height (meters)

f. =i “Run Experiments”

& Run Experiments

o. BmfARN: REXAMIERER. RABENERZ TNAZEXH: Experiment-1, Experiment-

|no

J15,35

2, o oo MMARNETHNENEBERGITERINENERFFIR Play:

Batch Run Mode ? X
—Run Mode
" Interactive
¢ Non-Interactive
0K Cancel
4b-3 I Experiment-1  Experiment-2
0 50 100 150 200 250
1 1 1 1 l 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 I 1 1 1 1
300 = 1u uj
_ 23
] (0] [EI ]
250
200
150_|
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50 |
0 '[

h. B17586E, ATAES MExperimentEflfYAnalyzerf BEERITE R, (TE: RIBIHE4b-3(NATE, FILMEN
Batch Experiments IS5, HREz1T, BRERIGEE ZHIRIEXperiment-1, Experiment-2, , . . .
[FTETBEEIRAE N LErZ, AEEExata2 BB LLINEE



L ERLIEITUT . RETwo-RayiEiilERl R&EFE1.5m; NI =E. Rayleigh=E. RiceanZF
(K=5, Fading Modeli%#%) , MWk E%. ERMIHEIFEITEEELMES [EHEIREA]



EXata®>] (02) : WiFi 15585
2022-11-08

Bir: BEEXataBHiz=

NZA: exata/5.1/scenarios/ FHE 17 =L

1T U E)RR:
a. XThERENEE: EeRERNIIENRE,
effects of packet events for traffic from external sources while green is used for simulated traffic.
D. GSMIZZFUNTIRTE T /RBIEEL? MS, BSEIMSC
I. fENode ConfigurationfyNetwork LayerEE&H, —B315ENetowrk Protocoly GSM Layer 3, MR A

MEERBEFE: Blue color is used for animation

738 HH GSM Node TypeHi%i% Mobile Station, Base Station 8} Mobile Switching Cneterz—,

Default Device Properties (Default Device 1) ? X
General  Node Configuration | Interfaces | Ld Help
Mobility and Placement Network Layer
[=I- Network Layer
Schedulers and_ Queues Property Value |
g?bse::onﬁguratlon [-] Network Protocol GSM Layer 3 Ll 4l
SS%P GSM Node Configuration File ﬂSpeaﬁ,f GSM Configuration File in Supplemental F
DNS GSM Node Type |Mobile Station -
Fixed Communications ) ; Base Station
- Routing Protocol IP Fragmentation Unit (bytes) Mobie Station
Router Properties Enable Explicit Congestion Notification Mobile Switching Center
Transport Layer
MPLS [-] Enable ICMP | Yes =
Application Layer
Network Management Is ICMP Router? [No ~|
User Behavior Model i
Battery Model [-] Enable Redirect ﬂYes Ll
0S Resource Model Redirect Retry Time 1 seconds v
[+ External Interface Properties 2 u | _I
Faults Allow Override of Non-Static Routes | Yes ~|
File Statistics - : -
Statistics Database Router Advertisement Life Time /1800 |seconds ~|
Packet Tracing Minimum Router Advertisement Interval [450 [seconds ~|
Maximum Router Advertisement Interval ﬂ600 |seconds ~|
Maximum Number of Solicitation E
Enable ICMP Error Messages |No ~|
Configure as a Link 16/IP Gateway [No ~|
Enable Mobile IP |No ~|
&, Find Apply I 0K | Cancel | Add To Batch

C. gN{al4ABSIBHN GSM #&£0O? -
2. EMProduct TourffWireless Demo 178 [£%EXata5.1-Product TourfiSec 3 Creating Simulation

Scenarios]

a. BIE—1 s myWiFi,

FI—wireless subnet, IEFREEISIINE.,

REREMIBE320s

b. ¥ Mthfz SR FEFr 4 WiFiDemo/urban; AccessPoint.png, router—color.png
c. ig&HMH,: Terrain—) Scenario Dimension: 1000x1000; Urban Terrain Format: Qualnet Format;

Number of Terrain Files: 1 ...==>%EUrban\ F#mapdata001.xml,



Y I (R IR [ TR (R I
Scenario Properties (myWiFi.config)

? X
General  Terrain | Channel Properties | Mobiity | Cyber | Statistics and Tracing | Supplemental Files | Externa ¢ |»| & Hep \
T Array Editor ? X
Number of Terrain Files: 1 i
Property el Properties
[-] Coordinate System Cartesian g General & Help
Scenario Dimensions (meters) X: [1000 ()
Altitude Range (meters) Above Sea Level: |15 Genieral ronEes
Terrain Data Format None Property Value |
|| [-] Urban Terrain Format QualNet Format Urban Terrain Features File =il dils | ! Lxml _] ‘JI
[-] Urban Terrain Features Format QualNet Terrain File
Number of Terrain Files 1
Subtract Terrain Elevation No
‘Weather Mobility Interval 10

aoply [ ok | cancel | Add To Batch

3D view:

:

d. iI&FEChannel@%: ChannelOZAIA 2.4 GHz; Channelli%y 2.5GHz



Scenario Properties (myWiFi.config)

General | Terrain  Channel Properties | Mobility | Cyber | Statistics and Tracing | Supplemental Files I Externa ¢ |'| L Help

? X

Channel Properties
Property Value |
Number of Channels 2 _] _1]|
Array Editor
Number of Channels: 2 Properties
B[index 0 - channei
@|ndex 1 : channel.  General | &L Help
General Properties
Property Value
Channel Name channell
Channel Frequency 2.5 jgHz  ~| 4
Pathloss Model Two Ray |
[-] Shadowing Model Constant |
Shadowing Mean (dB) 4.0
Fading Model None |
Enable Inter-channel Interfernce No |
Signal Propagation Speed (m/s) 3e8
Propagation Limit (dBm) -111.0
Maximum Propagation Distance 0
Propagation Communication Proximity |400
Propagation Profile Update Ratio 0.0
&, Find
| | ]
- Apply | 0K | Cancel | Add To BatchI

e. BIEEMKRILHN: & 6 Ndefault devices, 2 ™ wireless subnet,

1/ wired subnet, W&

B

gl

g

!

gl

[2]

I. L& Access Point:
o 1J#Z3D view
o EMMETNZINE 1 Ndefault device, RELITHRIF (290, 520, 100) .

50) , BT RIBHAIIEERNAE THE:

(690, 520,



i[ﬂ

b
x: [690.00 = v: [520.00 = z: [s0.00
ii. BlELinks

1. EETHH5-7, 6-8

2. EIET S5M6ZFIwired subnet  (Hub)

3. E#E1, 3, 7EIAMBwireless subnet

4. %&¥%2, 4, 8F/AMIAwireless subnet

' g

fRETR 1 BER (mobility pattern)
. 3%+ )\ 1EfEOther Components;
Il RETRL
. REBEMMUE, EEAETERRSG IS, FZRFRERT
v. ARER.
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V. IREwaypointhRt[E (BIRET RBmEE) : WEE—TNIE, #H{TWaypointi®E, BITFREAE

MIERIAT B R
Mobility Waypoint Editor ? X
Nodes Waypoint host1 g

host1 D | Simubtion Time X Y z Azimuth | =

host2

host3 1|0 0 seconds 174.868... |346.174... |0 0

host4

host5 2 |1 10 seconds 211.226... |406.30607 |0 0

hosté

host7

host8 3 |2 20 seconds 262.968... 409.102... |0 0
4 |3 30 seconds 314.709... |407.704... |0 0
5 |4 40 seconds 365.052... |409.102... |0 0 v
«| >

Apply I 0K | Cancel |

g. BliEApplication Session: £ m1F122Z B EIE—1CBRA S



h. IRESE
L R4 (R&BshTR) SEIRE
1. Table View: NodesHi%i¥Tim1-4, HEEProperties,
2. i%ERouting ProtocolJAODV



Group Default Device Properties (Default Device 1, Default Device 2, Default Device 3, Default Device 4) ? X

General  Node Configuration I Interfaces | U Help
Mobility and Placement Routing Protocol -
Network Layer |
[=1- Routing Protocol Property Value
ol o ! v I
- Router Properties [-] Routing Protocol IPv4 AODV 4l
;’:ESWW Layer Network Diameter (hops) 35
Application Layer Node Traversal Time 40 ImiIIi-seconds ;]
Network Management -
_ User Behavior Model Active Route Timeout Interval 3 |seconds =l
- Battery Model 5 =
05 Revource Model My Route Timeout Interval 6 |seconds ~|
[+ External Interface Properties Maximum RREQ Retries
File Statistics
Statistics Database Route Deletion Constant 5
Packet Tracing Enable Hello Messages No |
Enable Local Repair No ~|
Enable Better Route Search No ~|
Enable Acknowledgement Processing  |No ;]
Maximum Number of Buffered Packets |100
Maximum Buffer Size (bytes) 0
Open Bi-directional Connection No ~|
TTL Start 1 i
TTL Increment 2
TTL Threshold 7
RREQs Replied by Destination Only No |
Enable IP Forwarding Yes | L]

&, Find Apply | ok | cancel | Add ToBatch

3. Table View: Interfacesdi%iF T m1-48Interface0, I&EMAC Layer: Station Association
Type:Dynamic; Station Scan Type: passive; Configure Handover RSS Trigger: Yes [8£3]
WiFi#g \id#2]

Group Interface Properties (Interface 190.0.1.3, Interface 190.0.2.3, Interface 190.0.1.1, Interface 190.0.2.2) ? X
Interfaces L Help
= Interface 0 MAC Layer el

Physical Layer
MAC Layer Property Value
ggﬁﬁg'kp';ﬁ‘t’gzol [-] MAC Protocol 802.11 ~]
File Statistics Short Packet Transmit Limit 7
Long Packet Transmit Limit 4
RTS Threshold (bytes) 0
Stop Receiving after Header Mode No ~|
[-] Station Association Type Dynamic ~| 4
SSID TEST1
[-] Set as Access Point No |
Initial Channel 0
[-] Station Scan Type > 4
Max Channel Time (TUs) 400 ‘
[-] Configure Handover RSS Trigger Yes ~| a
Handover RSS Trigger (dBm) -83.0
Enable Power Save Mode No ~|
Enable PCF No |
Set Mesh Parameters No ~|
Enable Directional Antenna Mode No ~|
Security Protocol None |
Specify Network Security Parameters No ~ll =
& Find Aoy | ok Cancel | Add To Batch|

ii. 725516 (routers) SEIRE



1. fE1TE& 23 Icon: Table View: NodesHikiFE T m5. 6, HHEProperties, EGeneralT1IEHAY 2D
lcontZi&FFEurban\ X 4 HrJrouter—color.png

Group Default Device Properties (Default Device 5, Default Device 6) ? X
General | Node Configuration | Interfaces | U Help
General Properties

Property Value

Node Name Al

2D Icon F:/ex/myWiFi/router-color.png _| K|

3D Icon default.3ds
=

Scale Factor for 3D Icon (percent) 100

Scale Factor for Node Highlights in 3D View (percent) 100

Initial Heading Direction of 3D Icon (degrees) 0

Partition 0

&, Find Apply | oK | Cancel Add To Batch

2. #£Node ConfigurationTIAJRouting Protocolt=i%£$¥A0DV



Group Default Device Properties (Default Device 5, Default Device 6) ? X
General ~ Node Configuration I Interfaces | U Help
Mobility and Placement Routing Protocol )
[+ Network Layer
[+ Routing Protocol Property Value
- Router Properties ;
Bl [-] Routing Protocol IPv4 -] 4
- MPLS Network Diameter (hops) 35
Application Layer
Network Management Node Traversal Time 40 lmilli-seconds ;]
User Behavior Model -
 Battery Model Active Route Timeout Interval |seconds =
- 0S Resource Model =
& External Interface Properties My Route Timeout Interval 6 |seconds ~|
- File Statistics Maximum RREQ Retries
Statistics Database
Packet Tracing Route Deletion Constant 5
Enable Hello Messages No |
Enable Local Repair No ~|
Enable Better Route Search No ~|
Enable Acknowledgement Processing  |No ;]
Maximum Number of Buffered Packets |100
Maximum Buffer Size (bytes) 0
Open Bi-directional Connection No ~|
TTL Start 1 i
TTL Increment 2
TTL Threshold 7
RREQs Replied by Destination Only No |
Enable IP Forwarding Yes | L]
& Find Apply | oK Cancel | Add To Batch|

. TR7F18 (AP) Z#

by ]

X AE

e Table View: Nodesi%i#7F18, H%Properties

e Node ConfigurationfJRouting Protocol IPv4: AODV




Default Device Properties (Default Device 7) ? X

General  Node Configuration | Interfaces | U Help
Mobility and Placement Routing Protocol =]
[+- Network Layer
[+ Routing Protocol Property Value
- Router Properties
- Transport Lpayer Routing Protocol IPv4 AODV ~| 4
“MPLS Network Diameter (hops) 35
Application Layer
Network Management Node Traversal Time 40 ImiIIi-seconds ;]
User Behavior Model -
Battery Model Active Route Timeout Interval 3 |seconds -l
-~ 0OS Resource Model -
- External Interface Properties My Route Timeout Interval 6 |seconds ~|
File Statistics Maximum RREQ Retries
Statistics Database
Packet Tracing Route Deletion Constant 5
Enable Hello Messages No |
Enable Local Repair No |
Enable Better Route Search No ~|
=]

Enable Acknowledgement Processing No

Maximum Number of Buffered Packets |100

Maximum Buffer Size (bytes) 0

Open Bi-directional Connection No ~|

TTL Start 1 e

TTL Increment 2

TTL Threshold 7

RREQs Replied by Destination Only No ~|
Enable IP Forwarding Yes ~ =]

&, Find Apply I ok | cancel | Add ToBatch

o MBMHET 7S NMED: TEIZEOMNMACHSE02.11, BEIZELOMACHAbstract Link MAC,
o T IZ[OMAC: Station Association Type: Dynamic; Set as Access Point:Yes

Interface Properties (Interface 190.0.1.2) ? X
Interfaces UJ Help
= Interface 1 MAC Layer =
Physical Layer T
MAC Layer Property Value
s el [-] MAC Protocol 802.11 ~]
e g(;é:ggsﬁgurat»on Short Packet Transmit Limit 7
Long Packet Transmit Limit 4
RTS Threshold (bytes) 0
Stop Receiving after Header Mode No ;I
[-] Station Association Type Dynamic ~| 4
SSID TEST1 |
Po Yes Ll K|
Beacon Start Time (TUs) 1
Beacon Interval (TUs) 200
DTIM Period (beacon intervals) 3
Relay Frames Yes ~|
Enable Power Save Mode No ~|
Operating Channel 0
Set as Point Coordinator No |
Set Mesh Parameters No ~|
Enable Directional Antenna Mode No ~|
Security Protocol None |
Specify Network Security Parameters No ~| Ll
&, Find Apply | oK | Cancel | Add To Batchl

o REMNEEFMETEARNEE: LMIFMChanneld, AfMIChannell. IXE T =8HITc Lk
Interface (Interface0) i&{T#EChannell, (MtETR721E51TEChannel0, [EFifEScenario



Properties: Channel PropertiesT1#HNumber of Channels}y 2)

Default Device Properties (Default Device 8) ? X
General | Node Configuration  Interfaces U Help
& Interface 1 —Tong Packet Transmit Cimit 3 o)

- I“te;?ycsfcgl Layer RTS Threshold (bytes)
" n:t(v:.v t)arykeLrayer Stop Receiving after Header Mode No |
- Routing Protocol [-] Station Association Type Dynamic =~ «
Eﬁ:k;tatistics e SEST
[-] Set as Access Point Yes ~| 4
Beacon Start Time (TUs) 1
Beacon Interval (TUs) 200
DTIM Period (beacon intervals) |3
Relay Frames Yes |
Enable Power Save Mode No ~|
Operating Channe 1 4l
Set as Point Coordinator No |
Set Mesh Parameters No ~|
Enable Directional Antenna Mode No ~|
Security Protocol None |
Specify Network Security Parameters No ;I
MAC Propagation Delay 1 micro-seconds ;]
Enable Promiscuous Mode No ~|
Enable LLC No |
Configure MAC Address No ~|I=]
& Find aopy | ok | cancel | Add To Batch|

o {EE47F18MIcon: Access Point.png; [3D lcontt Al Bpng 4, HIE—EFERA 3dsigzl 4]



Default Device Properties (Default Device 7) ? X

General | Node Configuration | Interfaces | L Help
General Properties
Property Value
Node Name 4l
D Ico F:/ex/myWiFi/ AccessPoint.png _I Kl
3D Icon default.3ds g'
Scale Factor for 3D Icon (percent) 100
Scale Factor for Node Highlights in 3D View (percent) 100
Initial Heading Direction of 3D Icon (degrees) 0
Partition 0

&, Find Apply I oK Cancel Add To Batch

o FXE, tHRUMTHE:
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V. Tt FMSEIR




o IREM N FMIEIIF{ZEListenable Channels: Channel0¥IChannell, Table View: NetworksTl

&R NWireless Subnets, —i#2i%E

Group Wireless Subnet Properties (Wireless Subnet 190.0.1.0, Wireless Subnet 190.0.2.0) ? >
General  Physical Layer | MAC Layer | Network Layer | Routing Protocol I Router Properties | File Statistics | U Help
Physical Layer =l
Property Value
Listenable Channels channeld _]
Listening Channels — o]
PHY Channel List Editor ? X == -
[-] Radio Type 'I
[-] Enable Auto Rate F2 Channel Index Channel Name Frequency Enabled? =l
Data Rate 0 channel0 2400000000 v |Mbps ¥
Transmission Power| |1 channell 2500000000 v

Transmission Power,

Transmission Power

Transmission Power,

Receive Sensitivity 2

Receive Sensitivity z

Receive Sensitivity 2

Receive Sensitivity 2

Estimated Direction i | 0K I Cancel

Packet Reception M |

[-] Specify Antenna Model from File No ~|
Antenna Model Omnidirectional |
Antenna Gain (dB) 0.0
Antenna Height (meters) 1.5 Ll

& Find appy | ok | cancel | Add To Batch|
o EHAMFWIEI{SEHIChannell: Table View: NetworkTliEiZEMTcLLF M, 7EPhysical
LayerTl H &4 Listening Channels: JJChannel




~

Wireless Subnet Properties (Wireless Subnet 190.0.2.0) ? X

General ~ Physical Layer | MAC Layer I Network Layer I Routing Protocol | Router Properties | File Statistics I U Help
Physical Layer =
Property Value
Listenable Channels channel0,channell J
Listening Channels channell _[
—
[-] Radio Type 802.11b Radio ]
[-] Enable Auto Rate Fallback PHY Channel List Editor ? X ~|
Data Rate 5 ~|
o Channel Index Channel Name Frequency Enabled?
Transmission Power at 1 Mbps (dBr|
— — 0 channel0 2400000000 r
Transmission Power at 2 Mbps (dBf 1 channell 2500000000 |V
Transmission Power at 6 Mbps (dgfl
Transmission Power at 11 Mbps (dﬂ
Receive Sensitivity at 1 Mbps (dBm
Receive Sensitivity at 2 Mbps (dBm
Receive Sensitivity at 6 Mbps (dBm
Receive Sensitivity at 11 Mbps (dBrf
Estimated Directional Antenna Gain
Select or unselect a
Packet Reception Model channel to edit the :l
channel mask
[-] Specify Antenna Model from File LA | 0K Cancel | |
Antenna Model Omnidirectional |
Antenna Gain (dB) 0.0
Antenna Height (meters) 1.5 LI
&, Find Apply I oK | Cancel | Add To Batchl

v. NFEM
e Table View: Application, ¥EHECBRUIE, iREBMMT. [F: Item to Send: 0RXFXFELF]



Ccmpropernes 2

General | L Help
General Properties
Property | Value
Source Iﬁl
Destination 2 |
I Items to Send o
Item Size (bytes) 512
Interval
Start Time |seconds
End Time |seconds
[-] Priority
Precedence Value |0
Enable RSVP-TE {No ~|
Enable MDP No ~|
Session Name | [Optional]
B, Find Apply oK Cancel Add To Batch
vi. fRTF. BIT.
DIER

| A FERASIETER
I

File Edit View Tools Animation Help
U [Lr] Architect [y3y] Analyzer PacketTracer |* | File Editor

@S OoR v

“ » # ﬁ REC ‘” K ’ . ‘ N ’-

ii. @& Applicationceng: CBR Client 1 CBR Server, [Tip: Bir&EEHERL, BEREE] CBR
Clientk3#£6200 packets, MCBR ServeriZll{Zl 61521, HBBEEF=4,
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Architect | [ypy] Analyzer [ ] Packet Tracer [*] Fie Edtor
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File List | Statistics | File System

MyWFL_Nov_09_22_14_09_06.stat

Applcation

= CBR Gient
Unicast Session Start (seconds)
Unicast Session Finh (seconds)
First Unicast Fragment Sent (s.
Last Unicast Fragment Sent (s
Total Unicast Fragments Sent
First Unicast Message Sen (s
Last Unicast Message Sent (s
Total Unicast Messages Sent (.
Total Unicast Data Sent (bytes)
Total Unicast Overhead Sent
Unicast Offered Load (bis/se.
=) CBR Server
Unicast Session Start (seconds)
Unicast Session Finh (seconds)
First Unicast Fragment Recelv.
Last Unicast Fragment Receiv
Total Unicast Fragments Recel
Unica e
Last Unicast Message Receive

“Total Unicast Data Received (.
Total Unicast Overhead Recel
Average Unicast End-to-

Unicast Receved Throughput
Average Unicast Jitter (secon

et |
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Graph Created
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File System

Statistics

File List

MyWFL_Nov_09_22_14_09_06.stat

Applcation
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Unicast Session Start (seconds)
Unicast Session Finh (seconds)
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Last Unicast Fragment Sent (s
Total Unicast Fragments Sent
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Unicast Offered Load (bits/se.

) CBR Server
Unicast Session Start (seconds)
Unicast Session Finish (seconds)
Fist Unicast Fragment Receiv.
Last Unicast Fragment Receiv
Total Unicast Fragments Recel.

nica: ceive.

Last Unicast Message Recelve.
Total Unicast Messages Recev.
Total Unicast Data Received (.
Total Unicast Overhead Recel
Average Unicast End-to-
Unicast Received Throughput
Average Unicast Jitter (secon

Transport

Network
MAC
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Graph Created
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Fle View Options Help

Architect | [ypy] Analyzer [ ] Packet Tracer [T] Fie Edtor

| 08 || vecogmmon see

MyWFL_Nov_09_22_14_09_06.stat [1P : Data packets forwarded unicast (packets)] Compare By : Node ID [x]

Applcation

File System

Transport
e 1P : Data packets forwarded unicast (packets), Comparison Type: Node
etwor
=% = 7000.
ipInHdrErrors
ipInDelvers 6500.
ipFragFais
ipInUnknownProtos 6000.
Packets fragmented
Fragments created 5500.
Fragments recenved
Fragments dropped
Fragments in Buffer s000
Fragments reassembled
Packets zveated after reassembing 4500,
ipInDelvers TTL
Binbahars TTLbsoed aveage hop cout
Data packets sent unicast (packets)
Data
D

Statistics |

File Lis

4000.

et rocened st
s forwarded unica
Control packets sent unicast (packets)
Control packets received unicast (packets)
Control packets forwarded unicast (packets)
Data bytes sent unicast (bytes)
Data bytes received unicast (bytes)
Data bytes forwarded unicast (bytes) 2000
Controlbytessent uniast (oyces)
Control bytes receved unicast (byte 1500,
Control bytes forwarded unicast (bytes)
Data packet sent broadcast (packets) 1000,
Data packets receved broadcast (packets)
Data packets forwarded broadcast (packets)
Control packets sent broadcast (packets)
Control packets receved broadcast (packets) 5 ¢ 7 e
Control packets forwarded broadcast (packets)
Data bytes sent broadast (bytes) tiode 1d

Kets) 3500.

3000.

Data packets
forwarded unicast
(packets)

2500,

Data bytes forwarded broadcast (by:es)
Control bytes sent broadcast (bytes)
Control bytes received broadcast (bytes)
Control bytes forwarded broadcast (bytes)
Data packet sent multicast (packets)

Data packets received multicast (packets) T
Data packets forwarded multicast (packets)
Control packets sent muticast (packets)
Control packets received muticast (packets)
Control packets forwarded mukicast (packets)
Data bytes sent mukicast (bytes

Data bytes received mulicast (bytes)

Data bytes forwarded mufticast (bytes)
Control bytes sent mutticast (bytes)

Control bytes received muticast (bytes)

MAC

Physical

Miscelaneous

Overview | statistics File | Error Log
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Graph Created
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EXata®>] (03) : GSMMZiz=
BrY: EiEFAEXata{ff EGSMEMBRIEARN S TE

#HH¥l: &ED:\Scalable\exata\5.1\scenarios\cellular\gsm\handover
SR

1. BIEF N default devicesT m1F12, MFEAMS, {RTEscenarioXf4: myGSM
2. BIET R3-5HIENBS, T R6HIEAMSC;

3. B4E#%3-55/T =6, BI=1BSsEFEA—1MSC;

4. BIE— N TEFW, EES-SEILTETFM., ZLHENTE

g2

5. BENRIF2AMS:
o E#RZIconXfE: MD:\Scalable\exata\5.1\gui\icons FE#HIGSM-MS, GSM-BSHIGSM-MSC=""png
X4, 1E52DFN3D IConX 4,
o IRETA1M249 2D IConf 3D Icon ¥ HGSM-MS.pngXf4: Table View: NodesTUiEiF T S1812, o 36
ZAMS-AFIMS-B

o fENode Configureation: Network Layer®i&ENetwork Protocoly GSM Layer 3, GSM Node Type X
Mobile Station



g (5]

1]

(6]

Default Device Properties (Default Device 1) ? X
General  Node Configuration | Interfaces ] L Help
- Mobility and Placement Network Layer
=l Network Layer
Schedulers and.Queues Property Value
%(,)se::onﬁguratlon S ——— GSM Layer 3 <] 4
SEF():P GSM Node Configuration File Specify GSM Configuration File in Supplemental F
DNS GSM Node Type Mobile Station |
Fixed Communications ) ;
- Routing Protocol IP Fragmentation Unit (bytes) 2048
Router Properties - . 4 . =
Transport Layer Enable Explicit Congestion Notification No _|
MPLS [-] Enable ICMP Yes |
- Application Layer
~ Network Management Is ICMP Router? No |
LBJ:Etre?;:l;:;dnoerlModel [-] Enable Redirect Yes |
0S Resource Model ) Redirect Retry Time 1 Iseconds |
[+ External Interface Properties
- File Statistics Allow Override of Non-Static Routes | Yes |
- Statistics Database - S
- Packet Tracing Router Advertisement Life Time 1800 |seconds =l
Minimum Router Advertisement Interval |450 |seconds ~|
Maximum Router Advertisement Interval |600 |seconds ~|
Maximum Number of Solicitation 3
Enable ICMP Error Messages No |
Configure as a Link 16/IP Gateway No ~|
Enable Mobile IP No |
& Find appy | ok | cancel | Add To Batch|

6. BB R3-5/9BS:

o HIERMUMSIRE, B=1T =KINetwork Protocoli%

TERNGSM Layer 3, A [EHIZGSN Node TypeiXEN



Base Station

Group Default Device Properties (Default Device 3, Default Device 4, Default Device 5) ? X
General  Node Configuration | Interfaces | L2 Help
- Mobility and Placement Network Layer
[=1- Network Layer
Schedulers and_Queues Property Value
et [-] Network Protocol GSM Layer 3 = 4
SEIPCP GSM Node Configuration File Specify GSM Configuration File in Supplemental F
- DNS Base Station =l 4
- Fixed Communications .
- Routing Protocol Handover Margin (dB) 0.0
- Router Properties S .
- Transport Layer IP Fragmentation Unit (bytes) 2048
- MPLS Enable Explicit Congestion Notification No |
- Application Layer
- Network Management [-] Enable ICMP Yes =]
- User Behavior Model
 Battery Model Is ICMP Router? No |
- 0S Resource Model ) [-] Enable Redirect Yes ~|
[+ External Interface Properties
- File Statistics Redirect Retry Time 1 |seconds |
- Statistics Database - -
- Packet Tracing Allow Override of Non-Static Routes | Yes =l
Router Advertisement Life Time 1800 |seconds ~|
Minimum Router Advertisement Interval 450 |seconds ~|
Maximum Router Advertisement Interval |600 |seconds ~|
Maximum Number of Solicitation 3
Enable ICMP Error Messages No ~|
Configure as a Link 16/IP Gateway No |
Enable Mobile 1P No |
& Find [ sy | ok | cancel | AddToBateh|

7.

o HRIEARZNFBST, BS2, BS3
o FEH2DF3D IConNGSM-BS, Eitt, =W TE

RE T R6AMSC:

o FHEEMLIMSHIBSKHIRESE, REIHIZEGSM Node TypeitiF¥Mobile Switching Center




Default Device Properties (Default Device 6) ? X
General  Node Configuration | Interfaces | L Help
- Mobility and Placement Network Layer
=1 Network Layer
Schedulers and.Queues Property Value
g:efmﬁg”r"m" [-] Network Protocol GSM Layer 3 ~| 4l
Sﬁpcp GSM Node Configuration File Specify GSM Configuration File in Supplemental F
- DNS Mobile Switching Center ~| 4
“ Fixed Communications i )
- Routing Protocol 1P Fragmentation Unit (bytes) 2048
- Router Properties ; . Py,
 Transport Layer Enable Explicit Congestion Notification No ~|
- MPLS [-] Enable 1CMP Yes |
- Application Layer
- Network Management Is ICMP Router? No |
- User Behavior Model -

- Battery Model [-] Enable Redirect Yes LI
- 0S Resource Model Redirect Retry Time 1 seconds v
[+ External Interface Properties Y I —I
- Faults Allow Override of Non-Static Routes | Yes |

- File Statistics 3 )
- Statistics Database Router Advertisement Life Time 1800 ISeCOﬂdS ~|
- Packet Tracing Minimum Router Advertisement Interval [450 |seconds ~|
Maximum Router Advertisement Interval |600 |seconds ~|
Maximum Number of Solicitation 3
Enable ICMP Error Messages No |
Configure as a Link 16/IP Gateway No |
Enable Mobile 1P No |
&, Find | Apply | oK Cancel | Add To Batch

o %3E2DF3D IConHIGSM-MSC, ZElit, FEUWTE

dm' ) / ‘_«"J‘; ,“ ‘\

/ / / | | \ \ \ \
| \ \

8. IREH=RIChannel Properties: Scenario Properties: Channel Properties, i&xENumber of Channels}y
32, {Ai&GSM/handoveriz=™, [FZIOpen Current Scenario in File EditorIhgE
o 7£File Editord¥TFFGSM/Handoverifs;

o E#lChannel PropertiesERFIRT1T



EX EXata
File Edit Help

H Architect  [y13] Analyzer Packet Tracer File Editor

| B S

handover.config |

VERSIUN 1Z.1U
EXPERIMENT-NAME handover
EXPERIMENT-COMMENT NONE
SIMULATION-TIME 1508

SEED 1

GUI-CONFIG-LOCKED NO

#***8******8*8****8*pam“el Settingst8**$*****8****8********8****8*****

File List | File System

PARTITION-SCHEME AUTO
GESTALT-PREFER-SHARED-MEMORY YES

#*******************Advanced Settings***********************************

DYNAMIC-ENABLED NO

#**t8***88***88**88***88***88*Terrain8**8****88***88**8****88***88**8***

COORDINATE-SYSTEM CARTESIAN
TERRAIN-DIMENSIONS ( 1500, 1500 )
DUMMY-ALTITUDES ( 1500, 1500 )
WEATHER-MOBILITY-INTERVAL 10S

#******************Channel proerties***********************************

PROPAGATION-CHANNEL-NAME[0] channeld
PROPAGATION-CHANNEL-FREQUENCY[0] 935000000
PROPAGATION-MODEL[0] STATISTICAL
PROPAGATION-PATHLOSS-MODEL[0] TWO-RAY
PROPAGATION-SHADOWING-MODEL[0] CONSTANT
PROPAGATION-SHADOWING-MEAN[0] 4.0
PROPAGATION-FADING-MODEL[0] NONE
PROPAGATION-ENABLE-CHANNEL-OVERLAP-CHECK[0] NO
PROPAGATION-SPEED[0] 3e8
PROPAGATION-LIMIT[0] -111.0
PROPAGATION-MAX-DISTANCE[0] 0
PROPAGATION-COMMUNICATION-PROXIMITY[0] 400
PROPAGATION-PROFILE-UPDATE-RATIO[0] 0.0
PROPAGATION-CHANNEL-NAME[1] channell
PROPAGATION-CHANNEL-FREOUENCYT11 890000000

29:73 { Find | & Previous ¢ Next | Case Sensitive [~ Whole Words

o FMEBIMyGSMiz =X {&F#IChannel Propertiesfg& a8y, [EE: EZREFEmyGSMIZE/E, EHRITT,
B BEF 7 e B REFHGERINumber of Channels] , ER1, I#&E 32, TEEGSMERES,



Scenario Properties (myGSM.config) ? b I :L

General | Terrain ~ Channel Properties I Mobility I Cyber | Statistics and Tracing | Supplemental Files I Externa 4| » | 4d Help

Channel Properties

Property Value
ber o anne 32 ;I ‘J 200

Array Editor ? X

Number of Channels: 32 Properties

o] Index 1 : chann General U Help
- | Index 2 : chann

Index 3 : chann

Index 4 : chann

Index 5 : chann

Index 6 : chann S Lt

Index 7 : chann Channel Name channelo

Index 8 : chann
Index 9 : chann Channel Frequency 935 |MHz

Index 10 : chan

Index 11 : chan Pathloss Model Two Ray
Index 12 : chan [-] Shadowing Model Constant
Index 13 : chan
Index 14 : chan Shadowing Mean (dB) 4.0

Index 15 : chan §
Index 16 : chan Fading Model None

Index 17 : chan Enable Inter-channel Interfernce No
Index 18 : chan

Index 19 : chan Signal Propagation Speed (m/s) 3e8
Index 20 : chan S
Index 21 : chan Propagation Limit (dBm) -111.0
Index 22 : chan
Index 23 : chan
Index 24 : chan Propagation Communication Proximity |400
Index 25 : chan__|
Index 26 : chan Propagation Profile Update Ratio 0.0

X Index 27 : chan
&, Find Index 28 :

: chan
Inrex 29: cfﬂl‘
‘4 |

General Properties

L«
Ledlef ja

LedlLel

Maximum Propagation Distance 0

ible View | Output Window | En"

Apply | 0K Cancel Add To Batch

9. RETEFNSE
o Table View: Networkdi&iZWireless Subnet, XXHITHFEILIE;
o 7£fEPhysical LayerfListenable ChannelsFRiZiEER 8 £ EBChannels; Listening ChannelsgChannelO,
BIEEDFWEEITChannel0 [[a]#: BEDEEZMEE? ] 5 Radio TypeHiEEGSM,



Wireless Subnet Properties (Wireless Subnet 190.0.1.0) ? X
General ~ Physical Layer | MAC Layer | Network Layer | Routing Protocol | Router Properties I File Statistics | U Help
Physical Layer -]
Property Value
Listenable Channels channel0,channell,channel2,channel3,channel,channels _‘
Listening Channels channel0 _j
[] Radio Type =] 4l
Data Rate 270.833 |[kbps |
Transmission Power (dBm) 15.0
Receive Sensitivity (dBm) -91.0
Receive Threshold (dBm) -92.0
[-] Packet Reception Model BER-based Reception Model |
Number of BER Tables 1 _|
[-] Specify Antenna Model from File No |
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 b
Antenna Connection Loss (dB) 0.2
Antenna Orientation Azimuth (degrees) 0
Antenna Orientation Elevation (degrees) 0 L]

& Find Apply I ok | cancel | Add ToBatch
o IE, EEZELEFNAI=BSHinterfaceOrPhysical Layer@EN 5 FMEMHE—3K,

GSM, JEEWMERT LRI HBase Station

BETLEFMIEOMNMACE: Table View: Interfaces, EFE="EIFHMPHY-GSM#EO,

=]

XAE

HMACERN



Interface Properties (Interface 190.0.1.3) ? X
Interfaces L Help
= Interface 0 MAC Layer
Physical Layer
MAC Layer Property Value
=l Network Layer . v
Schedulers and Que... vivs: GSM 4
%?bsefonﬁguratron GSM Node Type Base Station
ARP BS Downlink Control Channel [0]
DHCP .
DNS Location Area Code 1
Fixed Communications -
#- Routing Protocol Cel Identity !
File Statistics Channel Range 0-3 _‘
Neighboring Base Stations 0-0-0 o
—
MAC Propagation Delay 1 micro-seconds z
Enable Promiscuous Mode No |
Enable LLC No ~|
Configure MAC Address No ;]

&, Find

Apply I 0K Cancel Add To Batch

(0]

10 IRELIRZEOMINAL:

o 7fTable View: Interfaces?i%iZM MMSHInterface0, IWEHITHEMAE
o f£Physical LayerfyRadio TypeHi%£i*¥GSM




Group Interface Properties (Interface 169.0.0.1, Interface 169.0.0.2) ? X
Interfaces U Help
[=I- Interface 0 Physical Layer -

Physical Layer 'l
- MAC Layer Property Value
B2 Net;v&r:dﬁzfsr and Que... Listenable Channels channeld =]
%(I)b&'»efonﬁguratlon Listening Channels channel0 o]
ARP Radio Type ~| 4
322" Data Rate 270.833 fkbps |
i Rouimdp(r:ggglfmcatms Transmission Power (dBm) 15.0
-~ File Statistics Receive Sensitivity (dBm) -91.0
Receive Threshold (dBm) -92.0
[-] Packet Reception Model BER-based Reception Model ;I
Number of BER Tables 1 _I
[-] Specify Antenna Model from File No |
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 b
Antenna Connection Loss (dB) 0.2
Antenna Orientation Azimuth (degrees) |0
Antenna Orientation Elevation (degre... |0 L]

&, Find

Apply |

ok |

Cancel | Add To Batchl

o ffListenable ChannelsiiZEi 7 2558, S5BSHInterfacefc E1H[E]




Interface Properties (Interface 169.0.0.1) ? X
Interfaces U Help
[=I- Interface 0 Physical Layer -
Physical Layer 'l
- MAC Layer Property Value
o Network Layer Qe enable e i1, channel2,channel3, channek, channels .|
%&I)bs'»efonﬁguration Listening Channels channel0 o]
ARP [-] Radio Type GSM =l «
322" Data Rate 270.833 fkbps |
i Rouimdp(r:ggmmcatms Transmission Power (dBm) 15.0
-~ File Statistics Receive Sensitivity (dBm) -91.0
Receive Threshold (dBm) -92.0
[-] Packet Reception Model BER-based Reception Model ;I
Number of BER Tables 1 _I
[-] Specify Antenna Model from File No |
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 b
Antenna Connection Loss (dB) 0.2
Antenna Orientation Azimuth (degrees) |0
Antenna Orientation Elevation (degre... |0 L]
& Find Apply | ok | cancel | Add ToBatch

o EREFLLIECOMACE: Interface0--) MAC Layer, JEMAC ProtocolJGSM, HiAGSM Node TypeXy
Mobiel Station,



Group Interface Properties (Interface 169.0.0.1, Interface 169.0.0.2)

Interfaces L Help
= Interface 0 MAC Layer
Physical Layer
MAC Layer Property Value
% Network Layer : R
Schedulers and Que... vivs: GSM 4
gftfefO"ﬁQUﬁtw" GSM Node Type Mobile Station
ARP GSM Control Channel List [0]
DHCP i .
DNS MAC Propagation Delay 1 micro-seconds v |
Fixed Communications " =
& Routing Protocol Enable Promiscuous Mode No |
File Statistics Enable LLC No =l
Configure MAC Address No ;I

&, Find

Apply I 0K l Cancel | Add To Batchl

11, 3Rz -

o ApplicationsHiEEGSM, MWTHTRIZITR2AKINIZESHU T &ESimulation Time: 150s,




GSM Call Properties ? X

General L Help

General Properties

Property Value
Source 1 |
Destination 2 |
all Sta 20 Iseconds ~| 4
Call Duration l90 Iseconds ~| 4

&, Find Apply I ok | cancel | Add ToBatch

12. Run Simulation, &IEiR: &R “GSM-NODE-TYPE not specified”

Attempting license checkout (should take less than 2 seconds) ...Loading scenario myGSM.config
Assertion (wasFound != FALSE) failed in file ..\libraries\cellular\src\mac_gsm.cpp:2411
GSM-NODE-TYPE not specified

Nov 09, 2022 8:12:09 pm

Launching simulator/emulator: D:/Scalable/exata/5.1/bin/exata.exe with args: myGSM.config -np 1 -interactive 127.
unknown option -emulation

EXata Developer Version 5.1

Kernel Version: 12.10

Build Number: 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 myGSM.config
Assertion (wasFound != FALSE) failed in file ..\libraries\cellular\src\mac_gsm.cpp:2411
GSM-NODE-TYPE not specified

13. SHERBR
a. ¥hFEMSHIPacket Reception Model (#EInterfaceOfJPhysical Layer, BRINAZT) : Ber-based Recpetion
Model; 1 RIF2E BTG,



Default Device Properties (Default Device 1)

General I Node Configuration

Interfaces

=+ Interface 0
- Physical Layer

Physical Layer

- MAC Layer

Property

Value

Network Layer
Routing Protocol

Listenable Channels

[1,channel2,channel3,channel,channels _l

E?“'ts o Listening Channels channelo _|
ile Statistics
[-] Radio Type GSM ~| 4
Data Rate 270.833 |[kbps |
Transmission Power (dBm) 15.0
Receive Sensitivity (dBm) -91.0
Receive Threshold (dBm) -92.0
Packet Reception Mode BER-based Reception Model ;]
Number of BER Tables 1 _]
[-] Specify Antenna Model from File No ]
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 (degre... |0
Temperature (K) 290.0
Noise Factor 10.0
= [Yp—" =

el

&, Find

Apply |

OK

Cancel | Add To Batchl

L hEER, BRENEA

Attempting license checkout (should take less than 2 seconds) ...Loading scenario myGSM.config
Error in file ..\libraries\wireless\src\phy.cpp:1226
PHY-RX-BER-TABLE-FILE is not specified

. \FEIEEERZBER Table File, &SdNumber of BER Table #£“1” GEN B S#Ti%
NZE, EFE5GSM/Handoveriz = 1EERISE, D:\Scalable\exata\5.1\data\modulation T8

gmsk.ber:

XA, ERIA



Array Editor

? X
Number of BER Tables: 1 Properties
+
-] General U Help
-
General Properties
Property Value
BER Table F:/ex/myGSM/gmsk.ber _l Kl

Apply I OK |
. R

Cancel | Add To Batchl
RN R2NERERE, DEEIR:

[XZHL T GSM-NODE-TYPE not specified!!!]

Assertion: Assertion (wasFound != FALSE) failed in file ..\libraries\cellular\src\mac_gsm.cpp:2411
GSM-NODE-TYPE not specified

Iv. N BT R UL MAYPacket Reception ModelffifBEIAIIEIN : {EEX=TBSsHInterfaceOfIPhysical

Layer——) Packet Reception Model, EL [[8)fl: &I MTable ViewHinterfacei#{TEIMEIRE, IR
PR RlInterface AEBARN—1£? | ] MTIR3MInterfacei A\



Default Device Properties (Default Device 3) ? X
General | Node Configuration  Interfaces 4 Help
= Interface 0 Physical Layer
hysical Layer
MAC Layer Property Value
ggﬁg:;kpg{gzd Listenable Channels ell,channel2,channel3,channel4,channels _l
. Eﬁ:ksstatistics Listening Channels channelo _|
- Interface 1 [-] Radio Type GSM ~| 4
Data Rate 270.833 |Kbps |
Transmission Power (dBm) 15.0
Receive Sensitivity (dBm) -91.0
Receive Threshold (dBm) -92.0
Packet Reception Model ~| 4
[-] Specify Antenna Model from File No |
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 Factor 10.0
Energy Model None |

&, Find

Apply | OK

Cancel | Add To Batch|

V. M Table View: Interfacesi#




Interface Properties (Interface 190.0.1.3) ? X
Interfaces | U Help
= Interface 0 b 4|

|yer Property Value
- Network Layer Listenable Channels [1,channel2,channel3,channel4,channels _I
#- Routing Protocol
‘- Faults Listening Channels channel0 _I
- File Statistics [-] Radio Type GsM LI 4
Data Rate 270.833 |kbps |
Transmission Power (dBm) 15.0
Receive Sensitivity (dBm) -91.0
Receive Threshold (dBm) -92.0
[-] Packet Reception Model BER-based Reception Model ;]
Number of BER Tables 1 g|
[-] Specify Antenna Model from File No z
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 (degre... |0
Temperature (K) 290.0
Noise Factor 10.0
Energy Model None | <
& Find aopy | ok Cancel | Add To Batch|

Vi. GSM Control Channel List




Default Device Properties (Default Device 14) ? X

General | Node Configuration  Interfaces U Help
= Interface 0 MAC Layer
Physical Layer
Property Value
Network Layer
Routing Pro{ocol [-] MAC Protocol GSM =l 4
Faults GSM Node Type Mobile Station
File Statistics
GSM Control Channel List [0 816 24] 4l
MAC Propagation Delay 1 micro-seconds ;]
Enable Promiscuous Mode Yes >l 4
Enable LLC No |
Configure MAC Address No |

2 Find ay | ok | cancel | Add To Batch|

Vil. RAZEHRANEE T . T a47ENode ConfigurarionFIfy T mERIABS, {BfEInterfaces: MAC Layerfy
GSM Node Type}y Base Station, —&HA—



Default Device Properties (Default Device 4) ? X
General  Node Configuration | Interfaces | L Help
- Mobility and Placement Network Layer
(=1~ Network Layer
- Schedulers and'Queues Property Value
- %tl)lfe::onﬁguratmn [-] Network Protocol GSM Layer 3 ~| 4
SEI():P GSM Node Configuration File Specify GSM Configuration File in Supplemental F
- DNS ode Type Base Station =l 4
vvvvv Fixed Communications )
- Routing Protocol Handover Margin (dB) 0.0
- Router Properties . 4
- Transport Layer IP Fragmentation Unit (bytes) 2048
- MPLS Enable Explicit Congestion Notification No |
- Application Layer
~ Network Management [-] Enable ICMP Yes =l
' gjgtre?:';:;’d”eﬂ”“e' Is ICMP Router? No ~|
- 0S Resource Model _ [-] Enable Redirect Yes ;l
[+ External Interface Properties
- Faults Redirect Retry Time 1 |seconds |
- File Statistics - -
. Statistics Database Allow Override of Non-Static Routes | Yes =]
~ Packet Tradng Router Advertisement Life Time 1800 [seconds ~l
Minimum Router Advertisement Interval 450 |seconds ~|
Maximum Router Advertisement Interval |600 |seconds ~|
Maximum Number of Solicitation 3
Enable ICMP Error Messages No |
Configure as a Link 16/IP Gateway No ;]
Enable Mobile IP No |
&, Find Apply | oK Cancel Add To Batch

5 LEFA—E!




Default Device Properties (Default Device 4)

General | Node Configuration  Interfaces 4 Help
= Interface 0 MAC Layer
Physical Layer
- Property Value
[-] MAC Protocol GSM ~| 4
B ode Type Mobile Station
- Interface 1 GSM Control Channel List [0 816 24] K|
MAC Propagation Delay 1 micro-seconds ;]
Enable Promiscuous Mode No |
Enable LLC No |
Configure MAC Address No |

&, Find

Apply I OK

Cancel | Add To Batchl

viii. B MTable View # Interface0: MAC Layeri#EEXBNENH [EE27T! ]




Interface Properties (Interface 190.0.1.2) ? X

Interfaces L Help
= Interface 0 MAC Layer
- Physical Layer
MAC Layer Property Value
Network Layer
Routing Protocol [-] MAC Protocol GSM LI Kl
F;uks N ode Type Base Station
File Statistics
BS Downlink Control Channel [0]
Location Area Code 1
Cell Identity 1
Channel Range 0-3 ;;J
Neighboring Base Stations 0-0-0 J
MAC Propagation Delay 1 micro-seconds _;l
Enable Promiscuous Mode No ~|
Enable LLC No |
Configure MAC Address No |

& Find aopy | ok | cancel | Add ToBatch|

14. FFNotepad++3J EEmyGSMHAIGSMExamplef N4, AImyGSMEJ GUIFIconfiig 44— [RENA/R
&] . ttal: Packet Reception Model: GUIERABER-based, {EConfigl{H#1#802.11b @i EE
EXata7.ORRAFAE, BFHHEBugl []

#tt*tttttt [Default Wireless Subnet] R R R R R R R R R R R R R e R R R R R e e R R R R R

SUBNET N8-169.0.0.0 {1, 2} Default

[ N8-169.0.0.0 ] PHY-MODEL PHY-GSM

[ N8-169.0.0.0 ] PHY-GSM-DATA-RATE 270833

[ N8-169.0.0.0 ] PHY-GSM-TX-POWER 20.0

[ N8-169.0.0.0 ] PHY-GSM-RX-SENSITIVITY -110.0

[ N8-169.0.0.0 ] PHY-GSM-RX-THRESHOLD -90.0

[ N8-169.0.0.0 ] PHY-RX-MCDEL PHY802.1l1lb

[ N8-169.0.0.0 ] DUMMY-ANTENNA-MCDEL-CONFIG-FILE-SPECIFY NO
[ N8-169.0.0.0 ] ANTENNA-MCDEL CMNIDIRECTICNAL

[ N8-169.0.0.0 ] ENERGY-MODEL-SPECIFICATICN NONE



Wireless Subnet Properties (Default Wireless Subnet 169.0.0.0) ? X
General ~ Physical Layer | MAC Layer | Network Layer | Routing Protocol | Router Properties I File Statistics | Ud Help
Physical Layer -
Property Value
Listenable Channels channeld =]
Listening Channels channel0 _j
[-] Radio Type GSM ~] 4
Data Rate 270.833 |[kbps |
Transmission Power (dBm) 20.0 Kl
Receive Sensitivity (dBm) -110.0 4l
Receive Threshold (dBm) -90.0 4l
Packet Reception Mode BER-based Reception Model ;]
Number of BER Tables 1 _|
[-] Specify Antenna Model from File No |
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 b
Antenna Connection Loss (dB) 0.2
Antenna Orientation Azimuth (dearees) 0
Antenna Orientation Elevation (degrees) 0 L]
& Find Apply I ok | cancel | Add ToBatch]

15 (ERZ7.0REFRFGRX M, 5.1 TEHIIPHIISNAEEINNEEIR! TiE!

Nov 12, 2022 10:28:00 am

Launching simulator/emulator: D:/Scalable/exata/5.1/bin/exata.exe with args: myGSM.config -np 1 -interactive 127.0.0.1 4001 -with-snt-gui -friendly -emula
unknown option -emulation

EXata Developer Version 5.1

Kernel Version: 12.10

Build Number: 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) ...Error in file ..\kernel\src\qualnet_error.cpp:138
Bad IP address string: SUB1/1/0

16. #£GSM Node CongiureationZfg, R4MGSM-NODE-CONFIG-FILE: myGSM.gsm, EAmyGSMAis5

Fo



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

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

1. ANk E R
a. TAHE: 1500x1500, @& FIImyHandover
b. 1% EChannel Properties: {ff&Handoverif=flF, ®RERF B 321 Channel, AIBERMH A ERINEE:
1) &##lhandover.configfflFH#IChannel&ls, ChannelfilZHEM ., T8 BREIEXHEFTEEN
WA BEAERL, 2) TEScenario Properties—>Channel Properties—>Number of Channels...Ri#1T7FR7RN
MRE., 5 X2NEEMRNFTR: BESEO, 2, 4, . . . , 30EMEL, M9I35.0MHz-
938MHz,0.2MHz—>Channel; ZF{Z&1, 3, 5, ..., STHMEAEL, MB890MHz~893MHz, EIHFE
0.2MHz—1,  [0.2MHzEGSMA ST ERIEIE BIFR]
2. B R
a. 8 default devices, EfIiE A Shandoverffl FiHm=—: —TUEAMSC, 47 HIEABS, 3THIE
AMS,
b. ABEIRR, FKfERICon: 2DFI3D IConEBME N png Xf4; MD:\Scalable\exata\5.1\gui\icons#Z
GSM-BS. GSM-MSCHIGSM-MSHJpngX ., E&default devicesh ICON FIHEF
c. ltRFERFEBWired Links, FIES8T T mHp— 1 ET802.11brJdefault wireless subnet. 4 FEIFfR

\
z ) 5[31
5[5] § 5]
je) 5]
% ¥
Tl )
5[7]
Nodes I Groups I Interfaces  Networks I Applications ] Hierarchies]
Network Address | Type |
d. hLinks:
. BEEEMSCHIZBS;

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



2
5 1 X

Ve TN

dﬁ]

Nodes I Groups | Interfaces  Networks | Applications [ Hlerarchlesl

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}
190.0.3.0 Link {1, 4}
190.0.4.0

Link {1, 5}

Iv. MR Table View: NetworksFARZMIAIZEN,: BRIB4TNELFN. 1" BUAT L FMAN N T F
M. FIEMSETRIALTE TN, MEBSETS— 1T R&EFM., Wi, BTHE, RFRIIMEOMX
HATEHREEEZMR, WS, MEEMSIFIMS2Z BIINECBRIVSSZ2FIBARY, {EINFGSM CalliziTHiES
LS.
3. BeE MY
a. EBEMSC: Node Configuration: Network Layer: Bt &Network Protocol; GSM Layer 3, GSM Node
Type J3Mobile Switching Center, #AERN ., 7EInterfacesTl K& &1 AINetwork Layer XA s
RIZZHAGSM Layer 3FIMobile Switching Center, 3¥&E: IFHETEHEHEIRT: “Node [1] Could not
find GSM-NODE-CONFIG-FILE”, IttAt#EScenario PropertiesfSupplemental FilesT1&H#J“GSM
Node Configuration File” {3 R1EE (1FBEIERBIHE) .
b. BEBSAHXEM: AHEMEIIWireless SubnetXkRAE—i& &, Table View: Networks, X ifWireless
Subnet{T:
I. Physical LayerTi+&:
e Listenable Channels: #ERTEChannels; Listening Channeli&#%Channel 0;
e Transmission Power (dBm)

(dBm): —=90.0;

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

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



Wireless Subnet Properties (Wireless Subnet 190.0.5.0)

General  Physical Layer I MAC Layer | Network Layer | Routing Protocol | Router Properties I File Statistics | Ud Help
Physical Layer
Property Value
Listenable Channels nel26,channel27,channel28,channel29,channel30,channel31 _J
Listening Channels channeld _‘
[-] Radio Type GSM ~| 4
Data Rate 270.833 |kbps |
Transmission Power (dBm) 20.0 4l
Receive Sensitivity (dBm) -110.0 4l
Receive Threshold (dBm) -90.0 K|
[-] Packet Reception Model BER-based Reception Model ;I
ber of BER Table 1
[-] Specify Antenna Model from File No ﬁl
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 Factor 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 iiBSHEX B BT EIZAZET, &F

HET Hinterfacesi& BT .

Wireless Subnet Properties (Wireless Subnet 190.0.5.0) ? X
General I Physical Layer ~ MAC Layer | Network Layer | Routing Protocol | Router Properties I File Statistics | U Help
MAC Layer

Property Value
[-] MAC Protocol GSM ~| 4

GSM Node Type Base Station

BS Downlink Control Channel [0]

Location Area Code 1

Cell Identity 1

Channel Range 0-3 _J

Neighboring Base Stations 0-0-0 %
MAC Propagation Delay 1 micro-seconds 3
Enable Promiscuous Mode No |
Enable LLC No |

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




ii. Network Layerii+:

e Network Protocol: GSM Layer 3; GSM Node Type: Base Station [(¥E: WRIEMSIRIFTELL
ToskF WA, M mZE BT AR RE] SNSRAEMAC LayerTl1KHHGSM Node TypeERIAKERIA T,
XEBApplyZ ENIZREIETR,
Wireless Subnet Properties (Wireless Subnet 190.0.5.0) ? X
General | Physical Layer | MACLayer  Network Layer | Routing Protocol | Router Properties | File Statistics | L Help
General . | General Properties
Schedulers and Queues
QoS Configuration Property | Value |
Cyber [-] Network Protocol GSM Layer 3 | 4|
ARP
Fixed Communications GSM Node Configuration File ]SDec#-; GSM Configuration File in Supplemental F
GSM Node Type ]Base Station ~| 4
IP Fragmentation Unit (bytes) ]2048
Enable Explicit Congestion Notification ]No Ll
Enable Mobile IP |No ~|
&, Find Apply | 0K | Cancel | Add To Batchl

c. EEBSHERM: 152 EBSH/ Xt i, XEORASTER S, B EBS GSMIE&ZOMMACHE
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 [CIDRETBS="CellfEfRi%EtE, BaiZe/\XEIKIZE]
e Channel Range: 0-3 [&1BS 4 M™M3E D]
¢ Neighboring Base Station: BAZ, SMAEBSE&(SE. LACHICID/EEHRCheckiEBRERE

U

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

Layer;

BS Downlink Control Channel: [8]

Locatioin Area Code: 1 [El LAC]

Cell Identity: 4 [CIDIREMBS="CellfyEfRE1Y, Baiige/ \XEILEE]

Channel Range: 8-15 [H§1°BS 8Mz& 1]

Neighboring Base Station: EItA]Z=, HFFiEBSE&5E(SE. LACHICIDIEERCheckiZBYHRE
U,

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: EEPZ, FFEBSEET(EE. LACHICID/EERCheckiiBYH RE
Ui

m fREBS4: Table View: Nodes, BS4-) Interfaces-) Interface 1 (GSMFE4IE) TTRIEMAC

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

ik,

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

BeEWT:
Default Device Properties (Default Device 2) ? X
General ] Node Configuration Interfaces L Help
- Interface 0 MAC Layer
= Interface 1
Phisical Laier Property | Value |
- Network Layer [-] MAC Protocol [0 >l 4
#- Routing Protocol GSM Node Type |Base Station
Faults
File Statistics BS Downlink Control Channel ][0]
Location Area Code 1
Cell Identity 1
Channel Range Jo-3 _l
Neighboring Base Stations ]8-1—1 16-1-7 24-1-10 _l
MAC Propagation Delay 1 micro-seconds v |
Enable Promiscuous Mode |No =l
Enable LLC INo =l
Configure MAC Address |No |




Default Device Properties (Default Device 3)

General | Node Configuration  Interfaces U Help
Interface 0 MAC Layer
- Interface 1
Physical Layer Property Value
,, Network Layer [-] MAC Protocol GSM ~| 4
E:uulgng Protocol GSM Node Type Base Station
" File Statistics BS Downlink Control Channel [8] 4l
Location Area Code 1
Cell Identity 4 4l
Channel Range 8-15 _]
Neighboring Base Stations 0-1-1 16-1-7 24-1-10 o
MAC Propagation Delay 1 micro-seconds ?‘
Enable Promiscuous Mode No |
Enable LLC No |
Configure MAC Address No |
Default Device Properties (Default Device 4) ? X
General | Node Configuration  Interfaces | L Help
- Interface 0 MAC Layer
- Interface 1
Phisical Laier Property Value
Network Layer [-] MAC Protocol GSM R
?:Jﬂ"g Protocol GSM Node Type Base Station
- File Statistics BS Downlink Control Channel [16] Kl
Location Area Code 1
Cell Identity 7 4l
Channel Range 16-23 _[
Neighboring Base Stations 0-1-1 8-14 24-1-10 =L
MAC Propagation Delay 1 micro-seconds _;l
Enable Promiscuous Mode No |
Enable LLC No |
Configure MAC Address No |
Default Device Properties (Default Device 5) ? X
General | Node Configuration  Interfaces L Help
#- Interface 0 MAC Layer
- Interface 1
- Physical Layer Property Value
- Network Layer [-] MAC Protocol GSM =l 4
v_ ?:u“'gng Protocol GSM Node Type Base Station
“ File Statistics BS Downlink Control Channel [24] K|
Location Area Code 1
Cell Identity 10 4l
Channel Range 24-31 _J
Neighboring Base Stations 0-1-1 8-14 16-1-7 =L
MAC Propagation Delay 1 micro-seconds _;l
Enable Promiscuous Mode No |
Enable LLC No |
Configure MAC Address No |

d. RERLHKEM




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

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) ? X
Point-to-point Link Properties L Help
General Network Protocol
=l Network Protocol
H F?xed Communications Property Value
] ioRlstmg Protocol o Drote GSM Layer3 Ll q
Background Traffic GSM Node Configuration File llSpecify GSM Configuration File in Supplemental F
File Statistics
e. AhHETHE, SRR EMTrace 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) ? X
Point-to-point Link Properties L Help
General Network Protocol
- Network Protocol
F?xed Communications Property Value
3 i&gtmg Protocol ok Drotoce GSM Layer3 ~] 4l
Background Traffic GSM Node Configuration File IISpeCIfy‘ GSM Configuration File in Supplemental F
File Statistics
4. Bigkc B

HERM: SBSAHEMEEXM, Biddefault wireless subneti#1TECE: Table View—-) Networks,
WifDefault Wireless Subnet

I. Physical Layer:
1%3$%Channel 0;

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

e Listenable Channels: #iEFTAChannels; Listening Channeli

e Transmission Power (dBm)
(dBm): —=90.0;
HENumber of BER Tables®1g

e Packet Reception Modeli%#% “BER-based Reception Model”,

TEgmsk.berX {4,

ii. MAC Layer: JRINZHEIEEIIRIO 8 16 24], FES BFBSHEHIEERIGT—E
Wireless Subnet Properties (Default Wireless Subnet 169.0.0.0) ? X
General | Physical Layer ~ MAC Layer | Network Layer | Routing Protocol | Router Properties | File Statistics I Ud Help
MAC Layer
Property Value
[-] MAC Protocol GSM ~| 4
GSM Node Type Mobile Station
ontro [0 8 16 24] K|
MAC Propagation Delay 1 micro-seconds Ll
Enable Promiscuous Mode No |
Enable LLC No |

iii. Network Layer: 2KIAIPv4, TEEIREHNGSM Layer 3, FREGSMEIFII0LE, REERNATHE, B2
#ENode Configuration/linterfacefNetwork LayerihZiAGSM Layer 3, W NRERE, 21010, 1
A A7EDefault Wireless Subnetf#{TNetwork LayeriZ & GSM Layer 3, NIEMS Interfacef
Network Layerth = EIEi 3K, Fitulfd, HREMST milInterface® E N IER,

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



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

Nov 13, 2022 3:17:55 pm

EXata Developer Version 5.1

Kernel Version: 12.10

Build Number: 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) failed in file ..\lbraries\cellular\src\mac_gsm.cpp:2411
GSM-NODE-TYPE not specified

vi. FEBECEMSHIGSM Node Type: fEmyHandover.configlf£HNode Configuration&853#RiN[6 thru 8]
GSM-NODE-TYPE GSM-MS,

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

[2] HOSTNAME BS1

[3] HOSTNAME BS2

[4] HOSTNAME BS3

[5] HOSTNAME BS4

[€] HOSTNAME MS1

[7] HOSTNAME MS2

[8] HOSTNAME MS3

[1] GSM-NODE-TYPE GSM-MSC
[2 thru 5] GSM-NODE-TYPE GSM-BS
h6 thru 8] GSM-NODE-TYPE GSM-MS

Vil RIAGEXHEMNE, WAKETES. W, 2EMEsS, @JAnalyzeriieEEEE] MINRY

Location Updateid#2.

i | ~myHandover_Nov_13_22_15_47_16.stat [GSM_MS : Location Update Request Sent] Compare By : Node ID
4|/ Applcation
Transport
GSM_MS : Location Update Request Sent, Comparison Type: Node
Network 12
Eemms 1.15.
Traffic Packets Sent L1
Traffic Packets Received 1.05
Channel Request Sent 1
Channel Request Attempts Faied 1
Channel Assignments Received 0.95.
Channel Release Received 0.9,
Location Update Request Sent 0.85.
Location Update Accept Received 0.8.
Gals Intiated g
Galls Received -
Calls Connected £, 0.7.
Calls Completed £ 0.65.
Handovers Performed 38 0.6
P %
GSM_MSC 28 e
FIFO 2g 0.5
GSM_BS 8a 0.45.
04,
0.35.
0.3.
0.25.
0.2,
0.15.
0.1
0.05.
0
T
6 7 8
Node Id

5. INEGSM Callll55
a. EMS2 (TiR7) MMS3 (T7R8) ZIELRII—1TGSM CallZF;
D. ZEMIOsFIA, #FEER200s, [FEAEBEHEBENK! ]



GSM Call Properties

X

General L Help

General Properties

Property Value
Source 7

Destination 8
Call Start Time 10 |seconds
Call Duration 200 |seconds ~|

la |LefLed]Lel

c. BFna T, MNER, WHSER7M8ZB5TA T — Tl

myHandover_Nov_13_22_15_55_45.stat [GSM_MS : Calls Connected] Compare By : Node ID |
Application
Transport
GSM_MS : Calls Connected, Comparison Type: Node
Network 12
= GSM_MS 115
Traffic Packets Sent 11
Traffic Packets Received 1.05.
Channel Request Sent 1
Channel Request Attempts Faled
Channel Assignments Received 0.95
Channel Release Received 0.9,
Location Update Request Sent 0.85.
Location Update Accept Received 3 08
Calls Initiated L4 o 7'5
Calls Received g -
g 0.7,
Calls Completed 3 0.65.
s B ad 2
o g o
4 GSM_MSC e
& FIFO 0.5.
= GSM_BS 0.45,
Traffic packets (On Air) Sent 0.4.
Traffic packets (On Air) Received 0.35,
Channel Requests Received -
Channel Assignment Attempts Failed s
Channels Assigned 0.25,
Channels Released 0.2.
Channels Not Sezed (T3101 Expira 0.15.
Paging Request Sent 01
Location Update Received -
Measurement Report Received 0.05.
Handovers Completed (Incoming MS) o :
Handovers Attempted (Outgoing
Handovers Completed (Outgoing M 6 7 8

6. RETRIGIAE: RAWaypointi& iR E T R 78R sh
a. IREHIL, HEENEER, SINEE, SFRAOT




Mobility Waypoint Editor ? X

Nodes waypoint Ms2 |
M51 1D Simulation Time X Y Z Ail
0

MS3 1|0 0 seconds 1129.65... |311.938... |0

BS1 2 |1 |10 seconds 970.653... |237.306... |0 0

3 |2 20 seconds 834.367... |1247.040... |0 0

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

J I

| Apply I (0]1¢ | Cancel |

5 |4 40 seconds 633.183... |337.897... |0 O_IL,
»

b. IBITERE, TRITT IR

myHandover_Nov_13_22_16_43_15.stat [GSM_MS : Handovers Performed] Compare By : Node ID |
Application
Transport
GSM_MS : Handovers Performed, Comparison Type: Node
Network
© GSM_MS 3.4.
Traffic Packets Sent
Traffic Packets Received 3.2
Channel Request Sent 3
Channel Request Attempts Failed
Channel Assignments Received 2.8.
Channel Release Received
Location Update Request Sent 2.6,
Location Update Accept Received T 2.4.
Calls Initiated £ !
Calls Received 8 2.2,
Calls Connected 5
Calls Completed < N
Handn\rers Performed 2 18
P H
* GSM_MSC 2 1.6.
# FIFO 3 14,
= GSM_BS B 8
Traffic packets (On Air) Sent 1.2,
Traffic packets (On Air) Received
Channel Requests Received 1
Channel Assignment Attempts Failed 0.8.
Channels Assigned -
Channels Released 0.6,
Channels Not Seized (T3101 Expira.
Paging Request Sent 0.4,
Location Update Received 0.2.
Measurement Report Received
Handovers Completed (Incoming MS) 0. ' I
Handovers Attempted (Outgoing ...
Handovers Completed (Outgoing M. 6 7 8

SITIIREPSUREBSHIPIREZN, RunffEZfE, PlayZBl, HEAnimation-) Dynamic
Statistics—) Scenario Dynamic Statistics... F%#%“IP: Number of Packets Received” . A] LARHASEE T &
7T, BEIhTARRENTH, W TEFIR.

Scenario Dynamic Statistics ? X

[V IP: Number of Packets Received IPer Node I j

[~ IP: Number of Packets Received with Errors in IP Header Per Node

jodatelntewalTime {100 I - |M|I
4

Apply oK | Cancel |
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EXata®>] (05) : UMTSHNY-Step by Step

BHir: EBIIUMTSIHIZS, —S5—F5 L,
SZ5 K. D:\Scalable\exata\5.1\scenarios\umts\umts_call
THE: EXata 5.1

1. QIZMEC A=
a. E—NM7=, Terrain: 1800x1500, # & ImyUMTS_Call.
b. 1% Channel Properties: 2 channels, 3$iZ1951900MHz,
C. Simulation Time: 300s
2. BIEM%EAFH
a. M UMTS DevicesHiEENILE, HM6TNETIA: 20 UMTS-NodeB, 1"MUMTS-RNC, 17MUMTS-
SGSN, 1TPMUMTS-GGSN, 11NUMTS-HLR, 1E2H2DF13D ICON,
b. BRNAZERRR, FNBEITEREEERNAZR, - DE: UMTSHACSH PSH M, #ll, XEAISGSN
RIZFEMMSCHITNEE. ]
C. WINAERIBERS, HEMBENTR, HIMIT

d. s THESBEIRIESR: “UMTS L3: CELLULAR MAC interface not found”,
e. xRN Wireless Subnet, 7 5IFEM T"NodeBfiir, Fi&EIZRERNAINodeB,
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f. tkAYTable View: NetworksBEEEI2MWireless Subnetf15%Link [[&&Zdefault wireless subnet, FJEER

EAg AN iR REE]

Nodes | Groups | Interfaces  Networks | Applications ] Hierarchies]

Network Address Type
190.0.6.0 Wireless Subnet {1}
190.0.7.0 Wireless Subnet {2}
190.0.1.0 Link {3, 1}
190.0.2.0 Link {3, 2}
190.0.3.0 Link {3, 4}
190.0.4.0 Link {4, 5}
190.0.5.0 Link {5, 6}

0. WIMBTEE 1517, 2% “Unsupported or disabled PHY model”,
3. EeEMAHHY
a. BEERNC
» RAMINERE, TR (EEGSM ModelsEMNBE I, BT DevicesBEZX D TRETRER) ,



Default Device Properties (Default Device 3) ? X
General  Node Configuration I Interfaces | L Help
Mobility and Placement Network Layer -
[+ Network Layer —
[+ Routing Protocol Property Value
. 5;1?5%0?{0&3:?5 [-] Network Protocol Cellular Layer 3 ~| 4
- mg;ﬁcation Layer [-] Cellular Layer 3 Protocol UMTS Layer 3 ~| 4
network waragemen: (O = 4
gasttReerzoﬂ?cdee:\do del Soft HO AS Threshold ((ill’r:t‘i\iatel&g type of UMTS node|
- External Interface Properties Soft HO AS Threshold Hystere_. J1.0
- Eﬁ:lgsmmcs Soft HO AS Replace Hysteresis... |1.0
- Statistics Database Print Detailed UMTS Statistics No LI
FEChSE Irackg IP Fragmentation Unit (bytes) 2048
Enable Explicit Congestion Notification No ;]
[-] Enable ICMP Yes |
Is ICMP Router? No |
[-] Enable Redirect Yes |
Redirect Retry Time 1 |seconds |
Allow Override of Non-Static Routes | Yes |
Router Advertisement Life Time 1800 |seconds ~|
Minimum Router Advertisement Interval |450 |seconds ~|
Maximum Router Advertisement Interval |600 |seconds ~|
Maximum Number of Solicitation 3
Enable ICMP Error Messages No ~|
Configure as a Link 16/IP Gateway No | | |
Enable Mobile IP No >l =]
& Find Aoy | ok Cancel | Add To Batch|

m InterfacesT1 Rt A SRAEKIA

Default Device Properties (Default Device 3) ? X
General | Node Configuration  Interfaces L Help
= Interface 0 Network Layer
- Physical Layer
-~ MAC Laier Property Value
p°| [-] Network Protocol Cellular Layer 3 ;] K|
- Faults Cellular Layer 3 Protocol UMTS Layer 3 v
“ File Statistics & 4 =4
[+ Interface 1 1P Fragmentation Unit (bytes) 2048
[+ Interface 2
Enable Explicit Congestion Notification No j
Enable Mobile 1P No |
b. B ESGSN

® Node Configuration> R BENAECEERIA] [(¥=: My Home Location Register ServerfIMy Primary
GGSN Node#BE RIRE]



Default Device Properties (Default Device 4) ? X
General  Node Configuration I Interfaces | L Help
Mobility and Placement Network Layer
[+ Network Layer
[+ Routing Protocol Property Value

- Router Properties

- Transport L’;yer [-] Network Protocol Cellular Layer 3 ~| 4

 MPLS -] Cellular Layer 3 Protocol UMTS Layer 3 -

- Application Layer L] & y _I -
Network Management ode Type ~| 4l
User Behavior Model - )

Battery Model My Home Location Register Server |1
0S Resource Model -
[+ External Interface Properties i SRS T !

- Faults Print Detailed UMTS Statistics No ~|

- File Statistics

- Statistics Database IP Fragmentation Unit (bytes) 2048
Packet Tracing Enable Explicit Congestion Notification No ;I

[-] Enable ICMP Yes |

Is ICMP Router? No |

[-] Enable Redirect Yes |

Redirect Retry Time 1 |seconds ~|

Allow Override of Non-Static Routes | Yes |

Router Advertisement Life Time 1800 |seconds ~|

Minimum Router Advertisement Interval 450 |seconds ~|

Maximum Router Advertisement Interval |600 |seconds ~|
Maximum Number of Solicitation 3

Enable ICMP Error Messages No |

Configure as a Link 16/IP Gateway No |

Enable Mobile 1P No |

&, Find Ay | ok Cancel | Add To Batch|

m |nterfacestB A] ASRFBENABC &

Default Device Properties (Default Device 4) ? X
General | Node Configuration  Interfaces L Help
Interface 0 Network Layer
= Interface 1
- Physical Layer Property Value
- MAC Layer
8 Network Layer [-] Network Protocol Cellular Layer 3 ;| 4l
:}:u“&ng Protocol Cellular Layer 3 Protocol UMTS Layer 3 ~| 4
" File Statistics IP Fragmentation Unit (bytes) 2048
Enable Explicit Congestion Notification No ;]
Enable Mobile 1P No |
c. Be&GGSN:

m [§ L, Node ConfigurationflinterfacestdRFEAEEE [¥=: My Home Location Register Server

WEEARIEE]



Default Device Properties (Default Device 5) ? X

General | Node Configuration ~ Interfaces L Help
= Interface 0 Network Layer
- Physical Layer
-~ MAC Laier Property Value
p0| [-] Network Protocol Cellular Layer 3 ;] 4l
~ Faults Cellular Layer 3 Protocol UMTS Layer 3 v
. File Statistics Y y -4
[+ Interface 1 IP Fragmentation Unit (bytes) 2048
Enable Explicit Congestion Notification No ;]
Enable Mobile 1P No ~|
Default Device Properties (Default Device 5) ? X
General  Node Configuration | Interfaces | 1 Help
-~ Mobility and Placement Network Layer
[+ Network Layer
[+ Routing Protocpl Property Value
. eraff;{of{"giﬁes [-] Network Protocol Cellular Layer 3 |
- MPLS -] Cellular Layer 3 Protocol UMTS Layer 3 <
- Application Layer ] 8 ¥ _I A
Network Management ode Type GGSN ;]
- User Behavior Model : :
- Battery Model My Home Location Register Server |1
-~ 0OS Resource Model ; T =
[+ External Interface Properties Print Detaded UMTS Statistics o —I
Faults IP Fragmentation Unit (bytes) 2048
- File Statistics
- Statistics Database Enable Explicit Congestion Notification No ;[
~ Pacdet Nadkg [-] Enable ICMP Yes ~]
Is ICMP Router? No |
[-] Enable Redirect Yes |
Redirect Retry Time 1 |seconds ~|
Allow Override of Non-Static Routes | Yes |
Router Advertisement Life Time 1800 |seconds ~|
Minimum Router Advertisement Interval |450 |seconds ~|
Maximum Router Advertisement Interval |600 |seconds ~|
Maximum Number of Solicitation 3
Enable ICMP Error Messages No |
Configure as a Link 16/IP Gateway No |
Enable Mobile 1P No |
&, Find Apply I oK | Cancel | Add To Batchl
d. ieEHLR

m [§L, Node ConfigurationflinterfacestIRAEKIAEE [[87E: GGSN-HLRIZOAMTATE MAP 1)

W2 ]




Default Device Properties (Default Device 6) ? X

General ] Node Configuration  Interfaces L Help
= Interface 0 Network Layer
- Physical Layer
-~ MAC Laier Property Value
p0| [-] Network Protocol Cellular Layer 3 ;] 4l
-~ Faults Cellular Layer 3 Protocol UMTS Layer 3 v
File Statistics i Y J -
IP Fragmentation Unit (bytes) 2048
Enable Explicit Congestion Notification No ;I
Enable Mobile IP No ~|
Default Device Properties (Default Device 6) ? X
General  Node Configuration | Interfaces | 4 Help
- Mobility and Placement Network Layer
[+ Network Layer
[+ Routing Protocpl Property Value
5;%;;0!:{0&?:?5 [-] Network Protocol Cellular Layer 3 3 Kl
MPLS -] Cellular Layer 3 Protocol UMTS Layer 3 v
- Application Layer ] 8 Y —I &
- Network Management ode Type HLR ~| 4
- User Behavior Model ) ; -
- Battery Model Print Detalled UMTS Statistics No =]
[+ gft;isa?l;;i:rg%gellroperties TP Fragmentation Unkt (bytes) =8
Faults Enable Explicit Congestion Notification No ;]
- File Statistics
- Statistics Database [-] Enable ICMP Yes =l
— Packet Nackg Is ICMP Router? No ~]
[-] Enable Redirect Yes |
Redirect Retry Time 1 [seconds ;]
Allow Override of Non-Static Routes | Yes |
Router Advertisement Life Time 1800 |seconds ~|
Minimum Router Advertisement Interval |450 |seconds ~|
Maximum Router Advertisement Interval |600 |seconds ~|
Maximum Number of Solicitation 3
Enable ICMP Error Messages No |
Configure as a Link 16/IP Gateway No |
Enable Mobile IP No ~|
& Find appy | ok | cancel | Add To Batch|

e. igENodeB (FE:
m NodeB1: Node Configuraration, {58Bumts_calizSERUNRIERS BIRNETESE, T2 L TITR

BRITEREM)

BAEHChannel, B1TE




Default Device Properties (Default Device 1) ? X

General  Node Configuration I Interfaces | U4 Help
Mobility and Placement Network Layer
[+ Network Layer
[+ Routing Protocol Property Value
- Router Properties
Transport Lgyer [-] Network Protocol Cellular Layer 3 ~| 4
MPLS -] Cellular Layer 3 Protocol UMTS Layer 3 <
Application Layer t 8 .4 _I =
- Network Management [-] UMTS Node Type NodeB ;I K|
- User Behavior Model -
Battery Model Downlink Channel 0
0S Resource Model
[+ External Interface Properties Upliok Chiarnel !
- Faults Minimum Cell Selection RX Level ... |E:ZXi} K|
- File Statistics Cell Search Theaskald Ldne oo
giiﬁ?gg%base & 583 Y inimum required RX level for initial cell selection and reselection].
Cell Reselection Hysteresis (dB)  |3.0 4l
Print Detailed UMTS Statistics No |
IP Fragmentation Unit (bytes) 2048
Enable Explicit Congestion Notification No ;l
[-] Enable ICMP Yes |
Is ICMP Router? No |
[-] Enable Redirect Yes |
Redirect Retry Time 1 |seconds |
Allow Override of Non-Static Routes | Yes |
Router Advertisement Life Time 1800 |seconds ~|
Minimum Router Advertisement Interval |450 |seconds ~|
Maximum Router Advertisement Interval |600 |seconds ~|
Maximum Number of Solicitation 3
Enable ICMP Error Messages No ;]
Configure as a Link 16/IP Gateway No |
Enable Mobile 1P No |

&, Find Apply I 0K | Cancel | Add To Batchl

m InterfacesBt&: Physical LayerEE (& ListenablefListening Channels, IAKESASE; MACE:
MAC Protocol2& 59 “Cellular MAC, tHXBENMER “UMTS Layer 27”7, W1TFE:



Default Device Properties (Default

General I Node Configuration

Device 1)

Interfaces

L Help

Interface 0
=l Interface 1

Physical Layer

: Physical Layer

Property

Value

~ MAC Layer
Network Layer

Listenable Channels

channel0,channell

Routing Protocol

Listening Channels

channel0,channell

[-] Specify Antenna Model from File [Specify the downlink scrambling code set index for a NodeB
Antenna Model Omnidirectional <

R titics [-] Radio Type Cellular PHY ~] 4l
[-] Cellular PHY Model UMTS PHY Model |
Maximum Transmission Power (dBm) |30.0
on Power (dB 10.0 Al
Enable HSDPA Capability No |
Packet Reception Model PHY UMTS |
Specify Downlink Scrambling Code S... |No ;I

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 Factor 10.0
Energy Model None |
&, Find Apply I 0K Cancel | Add To Batchl
Default Device Properties (Default Device 1) ? X
General | Node Configuration  Interfaces L Help
Interface 0 MAC Layer
= Interface 1
- Physical Layer Property Value
n:tcwl:}r(eliayer Protoco Cellular MAC ~| 4l
Ea‘mg‘g Protocol Cellular MAC Protocol UMTS Layer 2 |
" File Statistics MAC Propagation Delay 1 micro-seconds ¥
Enable Promiscuous Mode No |
Enable LLC No |
Configure MAC Address No |

»  NodeB2ffi#BR 524,

» ETHR, BMER

ID of the HLR server.”, REBGSNT AEEHLRT AIDAEIR.
L ABITGSNT RECE [ EXEH|FEGeNT iR E]

m SGSNfELRINT

1277 “Node4(GSN): Wrong value of UMTS-HLR-SERVER. It must be the node




Default Device Properties (Default Device 4) ? X
General  Node Configuration | Interfaces | 4 Help
Mobility and Placement Network Layer
=I- Network Layer
Schedulers andAQueues Property Value
gbsefonﬁguratlon [-] Network Protocol Cellular Layer 3 ;l Kl
SEI::P [-] Cellular Layer 3 Protocol UMTS Layer 3 ~| 4
DNS [-] UMTS Node Type SGSN ~| 4
Fixed Communications .
[+ Routing Protocol ome Location Register Server ¢ 4
Router Properties .
Transport Layer My Primary GGSN Node 5 K|
MPI S Drint Natailad 1IMTC Qiatickire NA vl
= GGSN{E&aN T
Default Device Properties (Default Device 5) ? X
General  Node Configuration I Interfaces I L2 Help
Mobility and Placement Network Layer
=I- Network Layer
Schedulers and'Queues Property Value
%bsesonﬁguratlon [-] Network Protocol Cellular Layer 3 LI 4l
Sﬁzp [-] Cellular Layer 3 Protocol UMTS Layer 3 ~| 4
DNS [-] UMTS Node Type GGSN L] 4l
Fixed Communications ) )
- Routing Protocol My Home Location Register Server ({3 Al
Router Properties Arint Pabailad 1 IATE Conbinkinn LN =]|

= OK! ZE}|t

4. Kimn M E
a. ;N4 PMUMTS UE device,
b. 182841 UERY 2DFI3D ICON,

g Wa{

c. lbBF, RUNEILA, {BEPLAYSHH, 17 “TRACE: Removing trace header that doesn't match!”,

UERInterfacelic & o) AT EL,
d. EEBUE (7)

= Node Configuration E2EIZ TEIZ#,

t, HIRBUMTSE

—121, 231 FNodeB1FINodeB2J T

IS ERT, WEEEETM, BREBEREIT.

, HINFE NWireless Subnet;
Zi%FEBlueflGreen, AR IT:

r-aa,f—.-

‘[ﬂ] .

e

ERMBIT RS, SNodeBIRIF—H,

VAL~



Default Device Properties (Default Device 7)

~
X

General ~ Node Configuration | Interfaces | U Help
Mobility and Placement Network Layer
[=I- Network Layer
Schedulers and Queues Property Value
(C:)\t,)bse::onﬁguratuon [-] Network Protocol Cellular Layer 3 ~| 4
SE%P [-] Cellular Layer 3 Protocol UMTS Layer 3 ~| 4
DNS [-] UMTS Node Type UE ~|
Fixed Communications
[+- Routing Protocol ! -84.0 4l
Router Properties
Transport Layer Cell Search Threshold (dBm) -80.0
MPLS Cell Reselection Hysteresis (dB) 3.0 K|
Application Layer
Network Management UE Power ON Time 0 |seconds ~|
g:gxmd”é”“e' Print Detailed UMTS Statistics No ~]
0S Resource Model ) IP Fragmentation Unit (bytes) 2048
[+ External Interface Properties
Faults Enable Explicit Congestion Notification No ;I
File Statistics
Statistics Database [-] Enable ICMP Yes =l
Packet Tracing Is ICMP Router? No |
[-] Enable Redirect Yes |
Redirect Retry Time 1 |seconds |
Allow Override of Non-Static Routes | Yes ~|
Router Advertisement Life Time 1800 |seconds ~|
Minimum Router Advertisement Interval 450 |seconds ~|
Maximum Router Advertisement Interval |600 |seconds ~|
Maximum Number of Solicitation 3
Enable ICMP Error Messages No ;I
Configure as a Link 16/IP Gateway No |
Enable Mobile IP No |

&, Find

Apply | OK

| Cancel | Add To Batchl

m Interfaces B&: Physical Layer= &[N T ListenablefListening Channels, i{iNT £3B21
Channel; f&t4Radio TypeXyCellular PHY, 1HRNBmEX TPHY Model; 15 T &IE&ASITHZEE] 10.0
dBm; i&&Packet Reception ModelAPHY UMTS, EfthRAZIAME. MAC LayerEE{EHKMAC
ProtocolyCellular MAC, Cellular MAC Protocol BEhiEZEAUMTS MAC,

Network Layerf&HCellular Layer 3, X9 UMTS Layer 3, a1 T~E:

HithRARIME;



Default Device Properties (Default Device 7)

General | Node Configuration  Interfaces 4 Help
[=I- Interface 0 Physical Layer
- Physical Layer
-~ MAC Layer Property Value
': gsmﬁékpl;z{gzol Listenable Channels channel0, channell =
Eﬁ:gstatistics Listening Channels channeld,channell _J
[-] Radio Type Cellular PHY ~| 4
[-] Cellular PHY Model UMTS PHY Model |
Maximum Transmission Power (dBm) |30.0
Minimum Transmission Power (dBm) |10.0 K|
Enable HSDPA Capability No ~|
Packet Reception Mode PHY UMTS =l
Specify Downlink Scrambling Code S... [No |
[-] Specify Antenna Model from File No |
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 Factor 10.0
Energy Model None |

&, Find

Apply I OK

Cancel | Add To Batchl

Default Device Properties (Default Device 7) ? X
General | Node Configuration  Interfaces L Help
= Interface 0 MAC Layer
- Physical Layer
- MAC Layer Property Value
gsﬁ\thilr?grkPer{grcol [-] MAC Protocol Cellular MAC | 4|
Fauls Cellular MAC Protocol UMTS Layer 2 ~]
- File Statistics
MAC Propagation Delay 1 |micro—seconds LI
Enable Promiscuous Mode No ~|
Enable LLC No |
Configure MAC Address No |




Default Device Properties (Default Device 7) ? X

General | Node Configuration Interfaces | L2 Help

= Interface 0 Network Layer
Physical Layer
MAC Layer Property Value
Egﬁgﬁékpkgﬁrcm [-] Network Protocol Cellular Layer

Faults Cellular Layer 3 Protocol UMTS Layer 3 v

File Statistics 5 l y —I -

IP Fragmentation Unit (bytes) 12048
Enable Explicit Congestion Notification lNo |

Enable Mobile IP lNo |

e. EHEREMITUE,
Z|It, RUNFIPLAY#RBORE, REZEMBSES., EBFGITER, SEMERIUERRAU, AttachFUMTS
Layer 31372

81 EXata - 8 X
Fie View Options Hep
| [ Arcntect \ (] Anayzer [5] Packet Tracer [ ] Fe Edtor @ Q
o 0 || sistogomsn sze H - =
§ MYUMTS_Call Nov_14_22_09_57_41.stat [UMTS UE : Number of ATTACH REQUEST messages sent] Compare By : Node ID <]
& || Appication
2| Tansport
p— UMTS UE : Number of ATTACH REQUEST messages sent, Comparison Type: Node
etwor 1
| s
g 11
Physical 1.05,
" 1 — — — —
B e 0.5,
2| byes 0.9,
E 0.85,
= UMTS RIC B 08
= UMTS UE
Number of cel search performed 075
Number of inital cell selections. 07,
Number of cel reselections = 0.65.
Number of PAGING messages received E1 06,
Number of ROUTING AREA UPDATE REQUEST g 0.5
Number of ROUTING AREA UPDATE ACCEPT m. Eg -
Number of ROUTING AREA UPDATE REJECT m 23 0.5
Number of ATTACH REQUEST 58 0.45,
Numberof ATTACH ACCEPT messages eceiied 5E 0.4,
Number of messages received 25 035
Nimoerof ATTAGH COMPLETE mesenges sort ] ;
Number of SERVICE REQUEST messages sent 2z 0.3
Nuer of SERVICE ACCEPT massages eceiied -3 0.25
Number of M OMMAND message. 0.2
Number of MEAsuREMENr REPORT mecenger & 0.15,
Number of CPICH MEASURE reports recel
Nimoer of ACTIV ST UPDATE mescages roe 01
Number of ACTIVE SET UPDATE COMPLETE m 0.05
Number of PS doman data packets received fr. o. : : : .
Number of PS domai data packets dropped (u
Nurmber of PS domain data packets sent to low. 7 8 ° 10
Number of PS domain data packet dropped
Nurmber of PS domain data packets received fi. Node 1d
Number of CS doman data packets received fr
Number of CS doman data packets sent to low.
Number of CS domai data packet dropped
Number of CS doman data packets received fi.
Number of packets (data & ctr) received from |
mb rminated flows requested
Number of moble terminated flows admitted
Number of mobie terminated flows rejected
Number of moble terminated flows dropped
Number of mobie terminated fows completed
Number of moble orgnated flows requested
Number of mobie origiate
Number of moble origiated flows rejected
Number of mobie originated flows dropped
Number of mobie origiated flows completed
- UMTS GGSN

5 UMTS HIR
Number of Ruutmg Area updates received
Nurmber of Routing Area queries received

Nurmer of Sccesstl Routing s quer repled |

Miscelaneous —
Overview  Statistics File | Error Log

Graph Created

5. RIDFEEUMTS CallfzF
a.8-9, 7-102Zi8, &RIM—1UMTS CalliZFH, HiIREEFFIARTE (Start time) FI#FLEATE) (Duration
time)

b. RUN. PLAYHVIEE{TL

[-MyUMTS_Call Nov_14_22_10_14_03.stat—— | [UMTS-CALL : Number of app request accepted] Compare By : Node ID
Application |
= UMTS-CALL
Number of app request sent to layer 3 . & .
e D e oo ) UMTS-CALL : Number of app request accepted, Comparison Type: Node
Number of app request accepted
Number of app request rejected 115,
Number of app request reject (casue: System Busy) 11
Number of app request reject (cause: Network No... 1.05.
Number of app request reject (cause: Too Many A 1
Number of app request reject (cause: Unknown U 1
Number of app request reject (cause: User Power 0.95
Number of app request reject (cause: User Busy) 0.9,
Number of app request reject (cause: Unsupporte. 0.85.
Number of app request reject (cause: User Unreac... 0.8
Number of app successfully end o 7'5
Number of originating app successfuly end 2 -
Number of terminating app successfully end 3 0.7
Number of app dropped g 0.65.
Number of originating app dropped 2T 0.6,
Number of originating app dropped (Cause: Hando. %2 0.55
Number of originating app dropped (Cause: Seff P... -8 ;
Number of originating app dropped (Cause: Remot. o8 0.5
Number of terminating app dropped g 0.45.
Number of terminating app dropped (Cause: Hand. E 0.4,
Number of terminating app dropped (Cause: Self P. 2 0.35.
Number of terminating app dropped (Cause: Remo. -
Number of voice packets sent 0.3,
Number of voice packets received 0.25.
Average end to end delay (seconds) 0.2
- Bellman-Ford 0.15.
0.1
0.05.
o T T T
7 8 9 10
Node Id




6. RN ahE
a. RFBWayPoint/53%, HSIFIONEBIED B ERAIE,

0. BITIETT, HURTREIT [FRikE]
7. [FiE
a. BAIEXataXXF89UMTS Library®, SGSNFEMCSIEHMSCER, XA MUMAnalyzerf9ERHPEER]: HUEZ
B2UMTS Callft, SGSNIAIECSE/Data Packets, MSRUEZ BIZCBRIIZE, NISGSNIAIZEPSIE
fgData Packets, X MA]AMumtsiihandoveriziTERE K.

myUMTS_Call_Nov_14_22_10_55_42.stat [UMTS GGSN : Number of CS domain data packets from my PLMN] Compare By : Node ID I
Application
Transport
R UMTS GGSN : Number of CS domain data packets from my PLMN, Comparison Type: Node
etworl
23000,
MAC 22000
21000.
Physical
e 20000,
Layer2 19000. ]
18000.
Layer3 17000.
Number of PS domain data packet dropped | 16000
Number of PS domain data packets received fr.. 15000,
Number of CS domain data packets received fr.. 14000.
Number of CS domain data packets sent to low.
Number of CS domain data packet dropped 13000
Number of CS domain data packets received fr.. = 12000
Number of packets (data & ctrl) received from | k- E’ 11000,
Number of mobile terminated flows requested Eg 10000
Number of mobile terminated flows admitted T9
Number of mobile terminated flows rejected gez 9000
Number of mobile terminated flows dropped pet 2 8000
Number of mobile terminated flows completed °%& 7000
Number of mobile originated flows requested 28 6000
Number of mobile originated flows admitted Ea
Number of mobile originated flows rejected EX] 5000
Number of mobile originated flows dropped = 4000
Number of mobile originated flows completed 3000.
= UMTS GGSN 2000
Number of mobile terminated flows requested
Number of mobile terminated flows admitted 1000
Number of mobile terminated flows rejected 0. r
Number of mobile terminated flows dropped
Number of mobile terminated flows completed 5
Number of mobile originated flows requested
Number of mobile originated flows admitted Node Id

Number of mobile originated flows rejected
Number of mobile originated flows dropped
Number of mobile originated flows completed
Number of PS domain data packets from outsid...
Number of PS domain data packets routed to ... R
Number of PS domain data packets from my PL...
Number of PS domain data packets routed to o...
Number of PS domain data packets dropped 1
Number of PS domain data packets dropped (u... .
Number of CS domain data packets from outsid
Number of CS domain data packets routed to
Number of CS domain data packets from g
Number of CS domain data packets routed to o.
Number of CS domain data packets dropped
Number of routing information queries sent to ... -
Number of routing info replies with success stat...
Number of routing info replies with failure statu

#- UMTS HLR T

#- UMTS SGSN —

b. BRID &R PR Radio Link SetupZEJ#EX{E5SrI%T [1 ! 1]




EXataz®>] (06) : UMTS QoS Step by Step

Bin: BII—1TRBUMTSIISQoSxIFEENMTR, REBNRIRIHDEEANFPRIIRE.
2% D:\Scalable\exata\5.1\scenarios\umts\QoS, myUMTSCall

THA: EXata 5.1

Nov 14 2022

1. EFB2EBFAMMmyUMTSCalliz=:

F:\exX\myUMTSCall\myUMTSCall.config, #{TIE;

| o |
:LE” UMTS Call :, '[g] F'
FPL & . uf
per N
Poepm - ®

a9,
2. igBInERY
a. & myUMTS_QoS
b. Channel Properties: 2 Channels: 1.95GHz, 2.15 GHz

C. Simulation Time: 300sec

3. ixEhit
a. fiFRNodeB[2] R EMAI T4 FM, BRIHEFBENZMNodeBt I, HIMAZLMIELFW; FHimE16TUE,
MBREMALZMIEE FWN., EFEP 4 PUEERHS REKIR, EIFLEICON, HRiAEFEREeE, [Tip:
AIBUEEZ TR, AfELink Selected Nodes to...]



c. BRIE#ZRUN, EPLAYRIA45E1R, 1R TRACE: Removing trace header that doesn't match!”, #IBf
UEthiXInterfacesfc BB IR,

4. AZEXMILE 1Y

a. NodeB, SGSN., GGSN. HLREZE: B,
b. UEECE:
m UELERZE, AHEBEMAMUR—EZIF—EE, Table View-) Nodes, #EEFEFFBRIUE, Node
Configuration, I&EMinimum Cell Selection Rx Level: -84 dBm, HFRERIA,
 EOWINE@ S Interface#H{TRRE . ERFABUE (2, 7 thru 25) Minterface, €2 Physical Layer,
MAC Layer#INetwork Layer



Interface Properties (Interface 190.0.6.2)

?
Interfaces | U Help
= Interface 0 Network Layer
- Physical Layer
- MAC Layer Property Value
, [-] Network Protocol Cellular Layer 3 ~| 4
" Eﬁ:k‘ftatistics Cellular Layer 3 Protocol UMTS Layer 3 ~| 4
IP Fragmentation Unit (bytes) 2048
Enable Explicit Congestion Notification No |
Enable Mobile 1P No |
1 1 1 1 1 L L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Interface Properties (Interface 190.0.6.2) ? X
Interfaces I L Help
- Interface 0 MAC Layer
- Physical Layer
i Property Value
__ Egﬁgg&kpﬁzsrco' [-] MAC Protocol Cellular MAC =l 4
) Eﬁ:ltsstatistics Cellular MAC Protocol UMTS Layer 2 |
MAC Propagation Delay 1 | micro-seconds v
Enable Promiscuous Mode No |
Enable LLC No |
Configure MAC Address No |
Default Device Properties (Default Device 2) ? X
General | Node Configuration  Interfaces U Help
= Interface 0 Physical Layer A
- Physical Layer
- MAC Layer Property Value
' ggﬁ:i': grkP%%{sLol Listenable Channels channel0,channell _l
Eﬁ:k;tatistics Listening Channels channel0,channell _|
[-] Radio Type Cellular PHY ~| 4
[-] Cellular PHY Model UMTS PHY Model |
Maximum Transmission Power (dBm) |30.0
on Power (d8m) |ETKY K|
Enable HSDPA Capability No |
Packet Reception Model ~| 4
Specify Downlink Scrambling Code... |No ;]
[-] Specify Antenna Model from File No |
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 (degre... |0 LI
& Find aopy | ok | cancel | Add ToBatch|

= EAFRUN & Play BEe@EE, BeiRECESS.

C. BBkMHostsECE : RABIA [0 ERMBEI—ERD .

WHEHRIEQOS? 1) TEIPEISLToSFERFRICIL ST



2) ERHBZFNEEE TR AT IR T RFETEERSZIN]
thJ[PFFJ#ﬂE’JCBRlL“

a. [R¥: & (User Guide) , QoS Modeling—T, ENAEH#HITQoSERIRENAE, AIBEERET4E
BIPTLARE IP SkERVESEEY (Type of Class, ToS) FERKIE, HEHSFERKRMEIMR™IBMALR (Strict
Priority) ¥ %, BIRBEIASMARNIIANE, AERBEMTRANIIFNE, BEEREE=MA:

m Precendence: ToSHI&S 3 bits, 0-74;
m DSCP: ToS&& 6 bits, 0-63%%;
B T0S: EAToS 8 bits, 0-255%%,

CBR Properties ? X
General L Help
General Properties

Property Value

Source 2 ;I

Destination 27 |

Items to Send 0 4l

Item Size (bytes) 590 K|

Interval 0.01 |seconds ~| 4

Start Time 1 |seconds ~|

End Time 0 |seconds >l 4
[-] Priority Precedence K

Precedence Value [_)SCP Ao

Enable RSVP-TE TOS

Enable MDP No |

Session Name [Optional]

&, Find Apply | oK Cancel Add To Batch

TE}GGSNEINetwork LayerfAFIEERRE

Default Device Properties (Default Device 5) ? X

General | Node Configuration  Interfaces U Help

= Interface 0 Schedulers and Queues
Physical Layer
MAC Layer Property Value
=2 Net;"c"hr'éd"j‘éfg and Que... IP Input Queue Size (bytes) 150000

QoS Configuration P Output Oueue edule Strict Priority
Cyber
ARP Number of IP Output Queues l3
DHCP

DNS

Fixed Communications

i |Le

b. I&RBUE[2, 7 thru 9Jf1Host[27]1Z 8 4 T AREKLRA CBRISS, 4NET RBEBEICONE=X D WRIK



B, AlRetifE. SRUTE RBE&R4SIQoSisR) 1RE (Precedence RUfE#/), L7 E) :
m 2-27: Precedence 0: item size: 590 bytes, interval: 0.01sec
m 7-27: Precedence 1: item size: 590 bytes, interval: 0.01sec
m 8-27: Precedence 3: item size: 60 bytes, interval: 0.01sec

m 9-27: Precedence 5: item size: 60 bytes, interval: 0.01sec

ATl I lIlIl\-LJJ LAVIITL TV Iau IIIII\-LJJ ~ \.IUIIIPI\-L\-U AS R At

Warning in file ..\libraries\umts\src\layer3_umts.cpp:2459

node 2: Streaming application with rate 435200 bps beyong the system definition 115200 bps
Error in file ..\libraries\umts\src\layer3_umts.cpp:2460

QualNet UMTS Model: Rate & Packet Format Supported (Streaming)

Rate Level—Max Data Rate (bps)-—-Max Data Packet Size (bytes)

1(TTI40ms) 14400 40

2 (TTI140ms) 28800 112
3(TTI40ms) 57600 256
4 (TTI40ms) 115200 544

Refer to QualNet UMTS Model User's Guide on how to change these values
c. WziTER, RIAEMNENZIRIIHER (EAEREBFPRMLTLREERSDTFSMITRAINE
=) , MEEITMIRFES 5 82-27 (9.59784sec) . 9-27 (0.220203sec) . 7-27 (2.62348sec) . 8-
27 (0.16253sec) , B P=0 MIFI9iRZIIRATERP=3/9591F, [i*: Precedence=3#15ixZ|iHIEIRTEAS]
hZEFITK]

."*: rrm “'

AN EM SRl 55 89 im B ) im A HE -



[CBR Server : Average Unicast End-to-End Delay (seconds)] Compare By : Node ID

Average Unicast End-
to-End Delay (seconds)

15
14
13
12

11

[ e - )

S

CBR Server : Average Unicast End-to-End Delay (seconds), Comparison Type: Node

Node Id



EXata®>] (07) : LTE {72 Step by Step

Bin: —5—F &I LTE 175
22 . ~\Scalable\exata\5.1\scenarios\Ite\2Cell_1Node\2Cell_1Node_TM3_OLSM

TE: Exata 5.1

1. QIENEEID=

a. IE—T1R,

B AmyFirstLTE;

b. BEZ& Channel Properties: 1) M 2.4GHz{53&; 2) Two Ray Pathloss model (ZiA) 3) Rayleigh

fading,

Array Editor ? X
Number of Channels: 2 Properties
Index 0 : channell
(-] Index 1 : channel General L Help
General Properties
Property Value
Channel Name channell
Channel Frequency 2.4 IGHz Ll
Pathloss Model Two Ray |
[-] Shadowing Model Constant |
Shadowing Mean (dB) 4.0
[-] Fading Model Rayleigh ~| 4
Maximum Velocity (meters/sec) 10.0
Enable Inter-channel Interfernce No |
Signal Propagation Speed (m/s) 3e8
Propagation Limit (dBm) -111.0
Maximum Propagation Distance 0
Propagation Communication Proximity {400
Propagation Profile Update Ratio 0.0
KT JR—
Apply | 0K | Cancel I Add To Batch

General | Terrain  Channel Properties

Mobility | Cyber | Statistics and Tracing ] Supplemental Files 4|P| Ud Help

Channel Properties

Property

Value

Number of Channels

I3 ompone

c. Simulation Time: 300 sec,

2. BIEEM T

2

B

Scalable/exata/5.1/scenarios/default/default.fading _| Kl




a. %% 2 NDefault Device, #fEHeNodeB, 11 Hub; B— Default Device IM{EAIMME/S-GW;
b. EEEIER ICON;
c. BEEERETR, FEAOTE:

d. IkRFRUN, 32RE81% “PROPAGATION-FADING-GAUSSIAN-COMPONENTS-FILE is missing”; #&i7s
fic & F"Channel Properties, #E£Gaussian Component FileF g EEkiAfading S 14:
D:\Scalable\exata\5.1\scenarios\default\default.fading;

| | | 1 | | | 1 | 1 | 1 | 1 | 1 | | | | | | | 1 | 1

Scenario Properties (myFirstLTE.config) ? X

General | Terrain  Channel Properties | Mobilty | Cyber | Statistics and Tracing | Supplemental Files | Externa4|P| U Help

Channel Properties

Property Value
Number of Channels 2

an Compone o F:/ex/myFirstLTE/default.fading _[ Kl

e. RUNMIPLAY, ®IMIEE, EXRAXREMWS, BiKBEHRITLTEMXEE.
f. BIB— TR FM, MAMTeNodeB, ARMLTEFT LA,



BeE MY
a. EEEMME/S-GW:
ZZ|Fipx, BT UKIZEOREKERMEIERME (100 MbpsEX 10 Mbps, 2.5 usii{A 1
ms) , HREXBARIANEE, ERUOTE.,

w

Default Device Properties (Default Device 3) ? X
General | Node Configuration  Interfaces U Help
= Interface 0 MAC Layer
Physical Layer
MAC Layer Property Value
[+ Network Layer =
- Routing Protocol [-] MAC Protocol 802.3 >l 4
Faults 80 B3 10 Mbps v
File Statistics — g =l 4
802.3 Propagation Delay 1 Imilli-seconds Ll 4l
802.3 Mode Half-Duplex ~|
MAC Propagation Delay 1 | micro-seconds v |
Enable Promiscuous Mode No ~|
Enable LLC No ~|
Configure MAC Address No ~|
Use Station VLAN Tagging No ~|
b. it HeNodeB
MeNodeB1FF4
I. NodeConfiguration

* Network LayerskFH2RIA; Routing ProtocoliX BB R AEESIEH, 18EESE BN, Static route
B fc s T B8 B Default routes, FESESHIECE XHBE R A "default.routes-static"), RSLAT
BKE, —FEBEAN—1T, BXN:

<source nodeld> <destination IP/Subnet Address> <nextHop IP Address>.

o« NEEFSEBEAE, aLiEETRIPitE/RE¥E, View-) Display Setting, %3k IP Address, It

N



~[190.0.2.0
80(0.1.9] - =¥ =71 !

_[180.0.2.1]

-

o BIEERSIEHNY: my First LTE.routes-static, EAIIZ &4 FKstatic routes, AR EE T m 1 F2EIxt
P& B %ZR O routes, 4

1 190.0.2.2 190.0.1.2
1 190.0.1.2 190.0.1.2

(8]

190.0.2.1 190.0.1.1
190.0.1.1 190.0.1.1

o £ = 189Node Configurationfi Routing Protocol F$EE i EF S EE A1,

[N]

Default Device Properties (Default Device 1) ? X

General  Node Configuration | Interfaces | 4 Help

Mobility and Placement Routing Protocol
[=I- Network Layer
Schedulers and' Queues Property Value
g)bsefonﬁgumtwn Routing Protocol IPv4 None ~| 4
ARP Enable IP Forwardin Yes -
DHCP g =
DNS [-] Specify Static Routes Yes ~| 4

Fixed Communications - - -
[+ Routing Protocol Route File myFirstLTE/my_First_LTE.routes-static _l Kl

Router Properties -

Transport Layer Specify Default Routes No
MPLS Enable Multicast No
Application Layer
Network Management Configure Default Gateway No
g:ge?ﬁ;éo JIMOdEI Enable HSRP Protocol No
0S Resource Model

[+ External Interface Properties
Faults

File Statistics

Statistics Database

Darlkat Trarinn

o BCEBLL Interfaces ((XE MInterface 0) : £89802.3 Bandwidth: 10 Mbps, 802.3 Propagation delay :
I ms, 20T

uuuv_|




Default Device Properties (Default Device 1) ? X

General | Node Configuration  Interfaces L Help
= Interface 0 MAC Layer
Physical Layer
MAC Layer Property Value
R e ol [-] MAC Protocol 802.3 ~l 4
: Eﬁ:lgsmtaia S 10 Mbps = 4
- Interface 1 802.3 Propagation Delay 1 |mili-seconds x| 4l
802.3 Mode Half-Duplex ~|
MAC Propagation Delay 1 | micro-seconds |
Enable Promiscuous Mode No |
Enable LLC No |
Configure MAC Address No |
Use Station VLAN Tagaing No |

i. L& LTE #0:
+ Physical Layer: ListenableF]Listening ChannelsZJ1%&®{>channels; Radio Type: LTE Phy; Station
Type: evolved Node B; 182K % 2825 !

Default Device Properties (Default Device 1) ? X
General | Node Configuration Interfaces L Help
- Interface 0 Physical Layer -
= Interface 1 1
Physical Layer Property Value
m:tivﬁrcelfayer Listenable Channels channel0 ||
?:fé"g Protocol Listening Channels channelo _‘
File Statistics [-] Radio Type LTE PHY ~| 4
[-] Station Type evolved Node B ~| 4
DL Channel Index 0 =
UL Channel Index 1
Transmission Power (dBm) 23
ber of Tra on Antennas 3 =~ 4
Number of Reception Antennas 2 ~| 4
Control Signals Overhead for Uplink |0
[-] Packet Reception Model BER-based Reception Model ;]
BER Table[0] DL_BER_MCS0.ber |
BER Table[1] DL_BER_MCS1.ber o]
BER Table[2] DL_BER_MCS2.ber _J
BER Table[3] DL_BER_MCS3.ber ||
BER Table[4] DL_BER_MCS4.ber _‘
BER Table[5] DL_BER_MCS5.ber _J
BER Table[6] DL_BER_MCS6.ber _J
BER Table[7] DL_BER_MCS7.ber ||
BER Table[8] DL_BER_MCS8.ber o]
BER Table[9] DL_BER_MCSS.ber _J LI
&, Find Apply | ok | cancel | Add ToBatch]

o LY, BITRIRRHEE, HAZE *ber X, #W“Can't open input file UL_BER_MCS24.ber”, ZEIfl
FipmHPIE I ET1T09* ber, BIE], [0 BELDTEEIFEXHAMERBENERE? SIERIEMfadingH]
FSEEAXY, ELIIREFERSKHSNXHRER? flFEFEREAXM4ZEIR, BEREIE



R TR AEM, MENNGFAIT. —EBMMAEIRE, BT P RMCS BERXHHEE
%, EEEEEMM! FHIR, & File-) save as portableE)FIfRR, {RTFFIPortableZBMIZR, 1§
IEFRE B R FEconfigh R XX T, BEMFETT. ]

e MAC Layer: MAC Protocol: LTE MAC; Station Type: evolved Node B; MAC Transmission Mode:

Transmission Diversity Open Loop Spatial Multiplexing.

Default Device Properties (Default Device 1) ? X
General | Node Configuration  Interfaces U Help
Interface 0 PACTayer L]

- Inteli:fi?ycs?call Layer Property Value
m:gwlbarvkeia Jer [-] MAC Protocol LTE MAC ~| 4
Routing Protocol [-] Station Type evolved Node B ~| 4
,F:ﬁ: 't;tatistics RRC : Measurement Filtering Coeffi... |40
RLC : Max Retransmission Threshold |8
RLC : Threshold Number of PDUs ... |16
RLC : Threshold Number of Bytes ... |250
RLC : t-PolRetransmit Timer Period |100 |mili-seconds v
RLC : t-Reordering Timer Period 100 Imilli-seconds ;]
RLC : t-StatusProhibit Timer Period |12 |mili-seconds v
MAC : Backoff Period 10 |mili-seconds v
MAC : Initial Received Target Pow... |-90
MAC : Power Ramping Step (dB) 2
MAC : Maximum Number of Pream... |4
MAC : RA Response Window Size ... |10
MAC : PRACH Configuration Index |14
MAC : Periodic BSR Timer (TTI) 1
MAC : eNB Scheduler Type Round Robin ~|
0 ode Transmission Diversity / Open Loop Spat ;] Kl
MAC : Target BLER 0.01
MAC : PF Fitter Coefficient 36
MAC : PF Scheduler UL RB Allocati... |1
MAC Propagation Delay 1 Imicro-seconds ;]
Enable Promiscuous Mode No |
Enable LLC No ~|
Configure MAC Address No | z

&, Find Apply I oK Cancel | Add To Batchl

LM AR EeNodeB2, Eitb, WEED A KERIET



0.1

4. I ECE L im

a. WIN&im: NI default device, fENUE, 1EIFRIEAIICON, Save as Portable..., Fif[RconfigX {4, ICON
X B RIS R,
b. RINRTLEFMH: FFRTUERIIZIeNBFRIERNTTE FNA.
c. ZZeNodeb L4 IZ OIS ENFHI TP NUE InterfacefIELE, FR T Station Type I User Equipment, K& N 1&L2IK,
[ZFXE): SZH|FHh M N UER Interfaced, Physical LayerfStation Type & eNB, TIMACZEARNUE, A

fag? ]
Default Device Properties (Default Device 4) ? X
General | Node Configuration  Interfaces U Help
[=I- Interface 0 Physical Layer -
'l
MAC Layer Property Value
Egﬁgﬁékpﬁgzm Listenable Channels channelo,channell J
Ezi::'?tatistics Listening Channels channel0,channell _|
[-] Radio Type LTE PHY >l 4
[-] Station Type User Equipment ;]
Transmission Power (dBm) 23
Number of Transmission Antennas |1 ~|
Number of Reception Antennas 2 LI 4l
[-]1 Packet Reception Model BER-based Reception Model LI
BER Table[0] F:/ex/myFirstLTE/DL_BER_MCSO0.ber _' 4l o
BER Table[1] DL_BER_MCS1.ber

m~—— 11 Fma et

d. Eltt, RUNEHEER, PLAYRTHEE, FiR12R“EPC subnet should be specified to send EPC app”, X&
RS BEBEPCRULMETEY,



Warning in file ..\libraries\[te\src\phy_fte.cpp:3292

Phy-LTE: PHY-LTE-DL-CQI-SNR-TABLE should be set.Change PHY-LTE-DL-CQI-SNR-TABLE[8] to 6.71.
Warning in file ..\libraries\lte\src\phy_lte.cpp:3292

Phy-LTE: PHY-LTE-DL-CQI-SNR-TABLE should be set.Change PHY-LTE-DL-CQI-SNR-TABLE[9Q] to 8.18.
Warning in file ..\libraries\lte\src\phy_lte.cpp:3292

Phy-LTE: PHY-LTE-DL-CQI-SNR-TABLE should be set.Change PHY-LTE-DL-CQI-SNR-TABLE[10] to 10.43.
Warning in file ..\libraries\lte\src\phy_lte.cpp:3292

Phy-LTE: PHY-LTE-DL-CQI-SNR-TABLE should be set.Change PHY-LTE-DL-CQI-SNR-TABLE[11] t0 11.84.
Warning in file ..\libraries\lte\src\phy_lte.cpp:3292

Phy-LTE: PHY-LTE-DL-CQI-SNR-TABLE should be set.Change PHY-LTE-DL-CQI-SNR-TABLE[12] to 13.32.
Warning in file ..\libraries\lte\src\phy_lte.cpp:3292

Phy-LTE: PHY-LTE-DL-CQI-SNR-TABLE should be set.Change PHY-LTE-DL-CQI-SNR-TABLE[13] to 15.53.
Warning in file ..\libraries\lte\src\phy_lte.cpp:3292

Phy-LTE: PHY-LTE-DL-CQI-SNR-TABLE should be set.Change PHY-LTE-DL-CQI-SNR-TABLE[14] to 16.20.
Warning in file ..\libraries\lte\src\phy_lte.cpp:3292

Phy-LTE: PHY-LTE-DL-CQI-SNR-TABLE should be set.Change PHY-LTE-DL-CQI-SNR-TABLE[15] to 22.38.
Assertion (epc) failed in file ..\libraries\lte\src\epc_lte_app.cpp:361

EPC subnet should be specified to send EPC app

e. JEEEEPCHZ/CMM : Table View-) Networks, 1%&3¥Wired Subnet, 7£ Is EPC Subneti%¥Yes, $§EEPCSGWMME
Node AT = 3. 40

il |[Ssmmn e & % |

i ?
untited 1 myFrstiTE® | 2Cell iNode_TM3_OLSM | Wired Subnet Properties (Wired Subnet 190.0.1.0) ? X
°| |2”°| |3°°| |4°°| l5°°| I6°°| Im'l |s"°| |9W| 1oo|u |n°|° Ilmf General | Routing Protocol | Router Properties | ARP | File Statistics | & Help
— General Properties
1200
i} Property Value
_| )
2D Icon hub.png _I
1100
90011.3] 3D Icon hub.3ds _|
— Scale Factor for 3D Icon (percent) 100
1000
[-] MAC Protocol 802.3 ~|
= 802.3 Bandwidth 100 Mbps ~|
o 802.3 Mode Half-Duplex j
— 802.3 Propagation Delay 2.5 micro-seconds j
800 | - " Enable Promiscuous Mode No j
— “,i‘ NEE) ) Enable LLC No |
200 ) 07 N =l [-] Network Protocol Pv4 B
— 1] ~ [190024] P4 Network Address 190 fo In o
1600 ] 5 TPv4 Subnet Mask 255 J255 J255 Jo
— W IP Fragmentation Unit (bytes) 2048
1500 | Enable Explicit Congestion Notification No |
— [-] Enable Fixed Communications Yes =] 4
1400 | Packet Drop Probabiltty 0.0
— Specify Packet Delay No ~]
1300 | bne Yes ~| 4
EPC SGWMME Node ID I3 Kl
EPC SGWMME Interface Index Jo
Nodes | Groups | Interfaces  Networks | Applications | Hierarchies |
Network Address
190.0.1.0 Wired Subnet
169.0.0.0 Default Wireless§ 3 Fing Apply | oK Cancel | Add To Batch
190.0.2.0 Wireless Subnet

f. AR5 Z BN CBRAIS, RESEAT



CBR Properties ? X
General U Help
General Properties
Property Value
Source 4 |
Destination 5 |
Items to Send 0 4l
Item Size (bytes) 512
Interval 1 |seconds |
Start Time 1 |seconds |
End Time 0 |seconds ~| 4
[-] Priority Precedence ~|
Precedence Value 0
Enable RSVP-TE No |
Enable MDP No |
Session Name [Optional]
g. Run & Play, RETR4KE 300 MER, RBELMTR 5 KR
u Ju
i myLTE_Nov_16_22_16_48_54.stat [CBR Client : Total Unicast Messages Sent (messages)] Compare By : Node ID |
:. Application ‘
i =} CBR Client
i ‘U’:gi 2:2:32 éﬁ; ((5;‘[%’:;55)) CBR Client : Total Unicast ges Sent C ison Type: Node
t First Unicast Fragment Sent (sec...
i Last Unicast Fragment Sent (sec. 340
! Total Unicast Fragments Sent (fr..
i First Unicast Message Sent (seco 320
| Last Unicast Message Sent (sel 300.
! Tota! Unicast Messages Sent —
i Total Unicast Data Sent (bytes) 280,
Total Unicast Overhead Sent (by...
Unicast Offered Load (bits/second) 260,
Bellman-Ford 240.
[#- LTE handover
220
g 200
27 180
g g 160
& E 140,
5% 120
2o 100
2
80
60.
40
20
0.
T
4

h. BEIPREEE, &RI 299 2HT Noroute FREF . HNFIEERHATHFSHEEBRER IR,

e —

[1P :_Packets dropped due to no route (packets)] Compare By : Node ID_|

Application ‘

Transport ‘

Network ‘

Control packets sent broadcas... _:]
Control packets received broa...
Control packets forwarded br..
Data bytes sent broadcast (by...
Data bytes received broadcast...
Data bytes forwarded broadca...
Control bytes sent broadcast ...
Control bytes received broadc...
Control bytes forwarded broa...
Data packet sent multicast (p...
Data packets received muftica...
Data packets forwarded mufti...
Control packets sent multicast...
Control packets received mufti...
Control packets forwarded mu...
Data bytes sent multicast (byt...
Data bytes received multicast
Data bytes forwarded multicas.
Control bytes sent multicast (.
Control bytes received multica.
Control bytes forwarded multi.
Carried load bnts‘secand
Packets dropped due to no ro.
Packets dropped due to expir...
Packets dropped due to queu...
Packets dropped due to othe..
Average delay (seconds)

340
320
300
280
260
240
220
200
180
160
140
120
100

Packets dropped due
to no route (packets)

60
40.
20

1P : Packets dropped due to no route (packets), Comparison Type: Node

T
3

Node Id

i. ﬁg; ﬁ?uﬂﬁﬁﬂﬁﬂ%l'ﬂ A - /u\i;‘%/d\\j‘]u /\\

452G, RNIFEIEEEN,

. & Error Log&@[, ARunfiREAE AR Warning, HFFFRIXLEWarning, ZEB

BT 3t config {4,



Warning in file ..\libraries\fte\src\phy_lte.cpp:2240
Phy-LTE: CQI reporting interval should be set.Change CQI reporting interval to 10.

Warning in file ..\libraries\fte\src\phy_lte.cpp:2311
Phy-LTE: CQI reporting offset should be set.Change CQI reporting offset to 0.

Warning in file ..\libraries\fte\src\phy_lte.cpp:2381
Phy-LTE: Ri reporting interval should be set.Change Ri reporting interval to 10.

Warning in file ..\libraries\lte\src\phy_lte.cpp:2453
Phy-LTE: Ri reporting offset should be set.Change Ri reporting offset to 1.

Warning in file ..\libraries\fte\src\phy_lte.cpp:2544
Phy-LTE: Non Serving cell Measurement Period should be set.Change Non Serving cell Measurement Period to 200000000.

Warning in file ..\libraries\lte\src\phy_lte.cpp:2613
Phy-LTE: CELL Selection min serving duration should be set.Change CELL Selection min serving duration to 1000000000.

Warning in file ..\libraries\fte\src\phy_lte.cpp:3075
Phy-LTE: SRS transmission interval should be set.Change SRS transmission interval to 10.

Warning in file ..\libraries\fte\src\phy_lte.cpp:3148
Phy-LTE: SRS transmission offset should be set.Change SRS transmission offset to 0.

k.
5. &4RIB

IR TTIEEIMUEZ [ERENKUR, InRiEIRRE . REEMTERROFIARINATER,



EXata®>] (08) : LTEizp®: (2) Step by Step

Bin: TERBOEIFZEEN LTE WEiHs

22 . ~\Scalable\exata\5.1\scenarios\Ite\2Cell_1Node\2Cell_1Node_TM3_OLSM
THA: EXata 5.1

Nov 16, 2022

1. SIEECEIR
o AIE—I=EHHR, wRAMYLTE;
o %EChannel Properties: W >Channel, 2.4 GHz; Pathloss Model: Two-Ray; Fading: Rayleigh;
Gaussian Component FileitE 5l Fi5 = H i default.fading;
o {RfFAPortable: File-) Save as Portable, {R{FAmMyLTE.config, X#¥, default.fadingl$BoiEIa=BEF
TREF—EIAR. EEPREIMINHER, IEZNRZ.

2. BIEEM T

S e
a. i =
| R TEMIREAIANAIERN 5 4 default device.

)

gl g

Bl g

Il IR RREHTR R, FIEFEEERICONIMK S, 1#12(FneNB, 3H41FH UE; 51FK
SGWMME, W TEFR, icf§Save as Portable, X#FICONXHtha BEIFEARRINEIA



\:\\
&
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o)
- -

L L2

b. -+ M
i AT TR, FHIMARTeNBRI2TUE, RIN—T Hub, #E#eNB1, eNB2FISGWMME, TEWE
P& HELEAN T RIPHELE, BTLUR LT MM ith S FMIPHit BRIARR B AEENIRE # T o . X
EView-) Display Setting, Z/x IP #htlt, WL TE:



untitled_1* | mySecLTE  myLTE

X: |247.03 -

0 500 1000

1500 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1
1000

| HMUgenot E e

. s W00 ] -11::&198.0."1.\19‘6'@']1 2
500 . P

GFEHD.UJ 3] J1 W“i 4]

0

Y: |1126.34

=| % I0.0U 3:

Nodes ] Groups | Interfaces

Networks I Apr 4 |ﬂ

Network Address Type Member Nodes
190.0.2.0 Wired Subnet {1, 2, 5}
190.0.1.0 Wireless Subnet {1 thru 4}
c. Run # Play

BRIREEIER Run fl Play, RAEREIEOFREADIESE.



190.0.2.1] 190.0.2.2]

0] (190011 r
— * - e T~ E!QBD‘I -D-
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e
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v J19Rg.1.4
wal[wn’.m.a] N| ~w4] ]

5. EEE ML 1Y

a. i ESGWMME
" REE, IUEHRAKINEE, TrIUEXEFRIEREFLERN,
b. itEeNB

I. Node Configuration
o Network Layer: 2KIA, Routing Protocol: Routing IPv4:None; Specifi Static Routing: Yes,
FHHgEStatic Route Fileyffl Fipshstatic-route X4, ic1§Save as Portable, MERMEX 4
FZHAmyLTE. routes—static, EE FIRFE,

Default Device Properties (Default Device 1) ? X
General Node Configuration I Interfaces | U Help

Mobility and Placement Routing Protocol

- Network Layer

- Routing Protocol Property Value
Router Properties )
Transport Lpayer Routing Protocol IPv4 None ~| 4
MPLS Enable IP Forwarding | Yes |
Application Layer
Network Management [-] Specify Static Routes | Yes ~| 4

User Behavior Model
Battery Model

Static Route File | F:/ex/myLTE/myLTE.routes-static _| 4l

0S Resource Model . =
- External Interface Properties Spedfy Default Routes INO _I

Fauts Enable Multicast INo ~]

File Statistics

Statistics Database Configure Default Gateway |No ~]

Parkst Kaeg Enable HSRP Protocol |No ~]

ii. Interfaces
o FERILTELAIEO (XEFInterface 0) : Physical Layer: #ifllListeningFIListenable
Channels; i&ERadio TypefIStation Type: eNB; &E2W2L CEE: X5 MAC B
Transmission Mode %) ., #£Packet Reception Modeli%i¥Ber-based modelFEEIEFE BER



TableXf, EEHLEHI29 E1TH297NT4T BER TableX4EIF=ER T, XERE— M,
#Rf5Save as PortableBlH],

Default Device Properties (Default Device 1) ? X
General | Node Configuration  Interfaces 4 Help
= Interface 0 Physical Layer -

Physical Layer
MAC Layer Property Value
Egﬁgﬁgrkp&z{ce)rcm Listenable Channels channel0, channell e
Ezi:g'gstatistics Listening Channels channel0,channell _l
Interface 1 [-] Radio Type LTE PHY ~| 4
[-] Station Type evolved Node B ~| 4
DL Channel Index 0
UL Channel Index 1
Transmission Power (dBm) 23
Number of Transmission Antennas |2 ;] 4l
Number of Reception Antennas 2 ;] Kl
Control Signals Overhead for Uplink |0
[-] Packet Reception Model BER-based Reception Model |
3ble[0 F:/ex/myLTE/DL_BER_MCS0.ber | 4l
BER Table[1] DL_BER_MCS1.ber ||
BER Table[2] DL_BER_MCS2.ber _l
BER Table[3] DL_BER_MCS3.ber o]
BER Table[4] DL_BER_MCS4.ber _I
BER Table[5] DL_BER_MCS5.ber ||
BER Table[6] DL_BER_MCS6.ber _l
BER Table[7] DL_BER_MCS7.ber N hd

& Find aopy | ok | cancel | Add ToBatch|

* MAC Layer: MAC Protocol: LTE MAC; Station Type: eNB; EEFEMAC: Transmission
Modei%## Transmission Diversity..., 52 k2faX&M& .



Default Device Properties (Default Device 1) ? X

General | Node Configuration  Interfaces 4 Help

= Interface 0 MAC Layer o
Physical Layer
MAC Layer Property Value

Network Layer
Routing Pro{ocol [-] MAC Protocol LTE MAC ~| 4

Faults -] Station Type evolved Node B v

File Statistics - e _I 4
#- Interface 1 RRC : Measurement Filtering Coeffi... |40
RLC : Max Retransmission Threshold |8
RLC : Threshold Number of PDUs f... |16

RLC : Threshold Number of Bytes ... |250

RLC : t-PolRetransmit Timer Period |100 |mili-seconds v
RLC : t-Reordering Timer Period 100 ImiIIi-seconds LI
RLC : t-StatusProhibit Timer Period |12 |mili-seconds v
MAC : Backoff Period 10 | mili-seconds v |

MAC : Initial Received Target Pow... |-90
MAC : Power Ramping Step (dB) 2
MAC : Maximum Number of Pream... |4
MAC : RA Response Window Size ... |10
MAC : PRACH Configuration Index |14
MAC : Periodic BSR Timer (TTI) 1
MAC : eNB Scheduler Type Round Robin ~|
MAC : Transmission Mode issi iversi
MAC : Target BLER

MAC : PF Fifter Coefficient 36

MAC : PF Scheduler UL RB Allocati... |1
MAC Propagation Delay 1 | micro-seconds v
Enable Promiscuous Mode No |
Enable LLC No |
Configure MAC Address No | ZJ

&, Find Apply | ok | cancel |Add To Batch |

* @A, EEeNB2.
o LAY, Run&Play, EmBtE, NMiZERETEEROT—HSHN,

VR N IR M TR WM § IR W T e

Assertion (plcp '= NULL) failed in file ..\libraries\wireless\src\phy_802_11.cpp:1389
Plcp header not found

c. i B in
I. Node Configuration:
EEEIA,
Ii. Interfaces

e Physical Layer: Listenablef{lListening Channels£i%; Radio Type: LTE Phy; Station Type:
eNB [$53IF1R] 5 R&: 1&21K,



General I Node Configuration

Default Device Properties (Default Device 3)

Interfaces

~
X

L2 Help

= Interface 0
- Physical Layer
MAC Layer
Network Layer
Routing Protocol
Faults
File Statistics

Physical Layer

Property

Value

Listenable Channels

channel0,channell

Listening Channels

channel0,channell

[-] Radio Type

DL Channel Index

LTE PHY

evolved Node B

Lef Le
NN B

0

UL Channel Index

1

Transmission Power (dBm)

23

Number of Transmission|transmission power in dBm|

Number of Reception Antennas

2

L]
e L4

Control Signals Overhead for Uplink

0

[-] Packet Reception Model

BER-based Reception Model

|
BER Table[0] DL_BER_MCS0.ber e
BER Table[1] DL_BER_MCS1.ber Jaaa]
BER Table[2] DL_BER_MCS2.ber o]
BER Table[3] DL_BER_MCS3.ber o]
BER Table[4] DL_BER_MCS4.ber ||
BER Table[5] DL_BER_MCS5.ber o]
BER Table[6] DL_BER_MCS6.ber [
BER Table[7] DL_BER_MCS7.ber |
BER Table[8] DL_BER_MCS8.ber o]
BER Table[9] DL_BER_MCS9.ber [
BER Table[10] DL_BER_MCS10.ber |
BER Table[11] DL_BER_MCS11.ber o]
BER Table[12] DL_BER_MCS12.ber [
BER Table[13] DL_BER_MCS13.ber e

=l

&, Find

Apply I

0OK

| Cancel | Add To Batchl

e MAC Layer: MAC Protocol: LTE MAC; Station Type: UE [iXEZIFHa]

Default Device Properties (Default Device 3) ? X
General ] Node Configuration  Interfaces L Help
= Interface 0 MAC Layer
- Physical Layer
-~ MAC Layer Property Value
_ ggﬁg,?grkp';z{gzol [-] MAC Protocol LTE MAC ~| 4
Eﬁggstatistics ation Type User Equipment |
RRC : Wait Time before RRC CONNE... |10 |mili-seconds x|
RRC : Wait Time before RRC Reconfi... |10 |mili-seconds x|
MAC : UE Scheduler Type Simple Scheduler |

MAC Propagation Delay

1

| micro-seconds |

Enable Promiscuous Mode No |
Enable LLC No |
Configure MAC Address No |

* MW ITUEHITIHRERE.,

Z|Ih,RUNIEE, Playtiis, 327 “EPC subnet should be specified to send EPC app”. 17BHEPC

#%i0\W  (Elwired Subnet) R BIEERE .




d. BieE+FM
i. To&FMWireless Subnet: SEKUENSERECE LTI, AN SLEEWireless Subnet, &UEMN

PR ISHIES IR
ii. B%FMWired Subnet: GeneralTik: Is EPC Subnet:Yes,}ig§EEPC SGWMME Node ID, XEN
5.
Wired Subnet Properties (Wired Subnet 190.0.2.0) ? X
General | Routing Protocol I Router Properties | ARP | File Statistics ] U Help
General Properties
Property Value
2D Icon hub.png J
3D Icon hub.3ds =]
Scale Factor for 3D Icon (percent) 100
[-] MAC Protocol 802.3 |
802.3 Bandwidth 100 Mbps |
802.3 Mode Half-Duplex ~|
802.3 Propagation Delay 2.5 micro-seconds ;I
Enable Promiscuous Mode No |
Enable LLC No |
[-] Network Protocol Pv4 ~|
IPv4 Network Address 190 Jo 2 Jo
IPv4 Subnet Mask 255 255 J255 J0
1P Fragmentation Unit (bytes) 2048
Enable Explicit Congestion Notification No |
Enable Fixed Communications No |
D bne Yes L] 4l
EPC SGWMME Node ID 5 Al
EPC SGWMME Interface Index 0
&, Find Apply | 0K Cancel Add To Batch

4.z

a. E3-4ZERI—1TCBRWSS: EESEM T




CBR Properties ? X

General L Help
General Properties
Property Value
Source |
Destination 4 |
Items to Send 4l
Item Size (bytes) 512
0.1 Iseconds ~| 4
Start Time 1 |seconds ~|
End Time 0 |seconds ~ 4
[-] Priority Precedence |
Precedence Value 0
Enable RSVP-TE No |
Enable MDP No |
Session Name [Optional]

b. Run&Play, AIfl. RJIIAEEI UE[3] — UE[4]#Y CBR AREBIMIER eNBZ[E#H1T,

90.0.2.7]

c. AILAEIE Analyzer T E DI,

5.3



o HEEEMMAIM—"Thostl6], FHEUEL4], Rn—1 CBR WS5MIER Hostl6]; MRz

- - - :“::-(
(180.0.1.3] .
CRR

_/_

BT

o IBITHAR: HRIEE.
[CBR Server : Total Unicast Messages Received (messages)] Compare By : Node ID | (X
O [1024]

Total Unicast Messages
Received (messages)

1500
1200
900
600
300

CBR Server : Total Unicast Messages Received (messages), Comparison Type: Node

—

Node: 6
Metric Value: 1350
Total Metric Value: 1350

Node 1d

6

(¢]



EXata®¥:>] (09) : LTE Handover i3= step by step

Bin: —5—FEI— LTE Yikizs
ZE:
~\Scalable\exata\5.1\scenarios\Ite\handover\two_UEs_handover_2\two_UEs_handover_1.config

T E: EXata 5.1

yll E
1. flIEEMECEIS =
a. BlEE—"NM7E, B AMYLTE_handover_1.config,
b. Channel Proterties: 4 Channels, 2.4 GHz, Two—-Ray pathloss model, No fading model

2. EeEHFH
a. glET R

= N0 6 Pdefault device, MBEEMMNE, D3IEAN 11 SWGMME, 2 T eNB, 2 4 UE, 11 CN
e,

b. NN

= RINTc4 Subnet, BRIARILZHELE 1.0;

= 0 Hub, BISRAN Wired Subnet, EAIAMZEihit 2.0;

" JET A1, 2, 3, 5 Hub #83E, TE 2 thru 5 955 Wireless Subnet 18i%.

" EETS 56 MEMMESTR 6 M IP i, AAE, & IPHIRE 4 U5TR ID —. FE:
CN T EARETF Wired Subnet (2.0 WER) , BF 3.0 MER,

= E, WEEIAT:

gt @]

= B3l Interfaces SR, JTEXLIEOMN Phy Fl MAC thilOEARXT,



Nodes | Groups  Interfaces | Networks I Applications | Hierarchiesl
Address Node ID Name PHY Model MAC Protocol Network Protocol Routing Protocol

190.0.2.1 1 Interface0 N/A MAC802.3 P BELLMANFORD
190.0.3.1 1 Interfacel N/A ABSTRACT P BELLMANFORD
190.0.2.2 2 Interface0 N/A MAC802.3 P BELLMANFORD
190.0.1.2 2 Interfacel PHY802.11b MACDOT11 P BELLMANFORD
190.0.2.3 3 Interface0 N/A MACB02.3 P BELLMANFORD
190.0.1.3 3 Interfacel PHY802.11b MACDOT11 P BELLMANFORD
190.0.1.4 4 Interface0 PHY802.11b MACDOT11 P BELLMANFORD
190.0.1.5 5 Interface0 PHY802.11b MACDOT11 P BELLMANFORD
190.0.3.6 6 Interface0 N/A ABSTRACT P BELLMANFORD

= FREEWNT:
Nodes I Groups | Interfaces  Networks | Applications I Hierarchies I

Network Address Type Member Nodes

190.0.2.0 Wired Subnet {1 thru 3}
190.0.1.0 Wireless Subnet {2 thru 5}
190.0.3.0 Link {1, 6}

" BT SRR FF ICON, F# Save as Portable,

\
A L >0
S . )
-
.'w‘vw N
e N
- -~
-
1 5]
» HEIEERIERE Run fl Play, BB W%E, BEOMINAN,

5. EeE W& 1Y

a. ictB SGWMME

. £ Node Configuration—) Routing Protocol,
*.routes—staticX {4,

- ] — -

h 190.0.3.6 190.0.
€ 190.0.1.4 190.0.

3.6
3.1
6 190.0.1.5 190.0.3.1

BB 9S8, Static Route File 1%

BE&/5Save as Portable; BSEEMN RS,

EHFiHRP
7 \ﬁ 3 ¢



Default Device Properties (Default Device 1) ? X

General  Node Configuration I Interfaces | 2 Help

Mobility and Placement Routing Protocol

#- Network Layer

=I- Routing Protocol Property Value
BGP Configuration ;
Router Properties Routing Protocol IPv4 None ~| 4
;rdrgl'_‘éport Layer Enable IP Forwarding Yes ~|
Application Layer [-] Specify Static Routes Yes ~| 4
Network Management -
User Behavior Model atic Route File _1/two_UEs_handover_1.routes-static J Al
Battery Model -
0S Resource Model Specify Default Routes No vl

#- External Interface Properties Enable Multicast No Ll
Faults
File Statistics Configure Default Gateway No ~|
Statistics Database
Packet Tracing Enable HSRP Protocol No |

ii. Interfaces—>Interface 0 (Wired Subneti%[d) MAC Protocol, 802.3 BW 1% 10 Mbps, {&ZHERTIE 1

ms,
Default Device Properties (Default Device 1) ? X
General | Node Configuration  Interfaces U Help
= Interface 0 MAC Layer
i Physical Layer
MAC Layer Property Value
Egﬁgﬁ;kpl;?t'gzo, [-] MAC Protocol 802.3 ~| 4l
Eﬁ:'f;tamics 802.3 Bandwidth 10 Mbps ~| 4
Interface 1 802.3 Propagation Dela 1 |miliseconds  ~| 4l
802.3 Mode Half-Duplex |
MAC Propagation Delay 1 | micro-seconds v |
Enable Promiscuous Mode No |
Enable LLC No |
Configure MAC Address No |
Use Station VLAN Tagging No |

b. Bd& Wireless Subnet

= Physical Layer: Listenable Channels. Listening Channels: 4Ai&£&F Channel; Radio Type: LTE
PHY; Station Type: eNodeB; Packet Reception Model: BER-based Reception Model, Fin#;
BER Table File, XEXHEMFIFIZEHERRIZEERT, @EE— BER Table X4, AfF
OK-)» Save as Portable, Blr],



Wireless Subnet Properties (Wireless Subnet 190.0.1.0) ? X
General  Physical Layer I MAC Layer I Network Layer I Routing Protocol I Router Properties I File Statistics I U Help
Physical Layer O
Property Value
Listenable Channels channel0,channell,channel2,channel3 _l
Listening Channels channel0, channell,channel2,channel3 _|
[-] Radio Type LTE PHY ~] 4
atio pe evolved Node B x|
DL Channel Index 0
UL Channel Index 1
Transmission Power (dBm) 23
Number of Transmission Antennas  |transmission power in dBm| ~|
Number of Reception Antennas 1 ;l
Control Signals Overhead for Uplink 0
[-] Packet Reception Model BER-based Reception Model |
BER Table[0] DL_BER_MCS0.ber _]
BER Table[1] DL_BER_MCS1.ber _I
BER Table[2] DL_BER_MCS2.ber ||
BER Table[3] DL_BER_MCS3.ber _]
BER Table[4] DL_BER_MCS4.ber _I
BER Table[5] DL_BER_MCS5.ber ||
BER Table[6] DL_BER_MCS6.ber _]
BER Table[7] DL_BER_MCS7.ber _I
BER Table[8] DL_BER_MCS8.ber N Rd

Apply I oK I

= MAC Layer: MAC Protocol: LTE MAC; Station Type: UE (EE: XEi% UE, 5PHY BEFR[E)

Cancel | Add To Batchl

&, Find

w4 | e ||
Wireless Subnet Properties (Wireless Subnet 190.0.1.0) ? X
General I Physical Layer MAC Layer | Network Layer ] Routing Protocol I Router Properties I File Statistics U Help
MAC Layer
Property Value
[-] MAC Protocol LTE MAC ~| 4
atio pe User Equipment ;]

RRC : Wait Time before RRC CONNECTED Status 10 |mili-seconds  ~|

RRC : Wait Time before RRC Reconfiguration 10 |mili-seconds |

MAC : UE Scheduler Type Simple Scheduler ~|
Specify Measurement Parameters NO ~|
MAC Propagation Delay 1 micro-seconds v |
Enable Promiscuous Mode No ~|
Enable LLC No ~|

» FRE5E Wireless Subnet, ¥EZ%I& eNB. UEH LTE Interface MMXEB5HS Wireless Subnet H—

%,
c. EE &R O THIY

EERGIF 3= ERA Interfaces BY Routing Protocol #5 None, #%#EFrAEIEO, i%E Routing
Protocol 7 None,



Nodes |

Groups

Interfaces

Networks | Appiications | Hierarchies |

Address Node ID Name PHY Model MAC Protocol Network Protocol Routing Protocol
190.0.2.1 1 Interface0 N/A MAC802.3 P NONE
190.0.3.1 1 Interfacel N/A ABSTRACT P NONE
190.0.2.2 2 Interface0 N/A MAC802.3 P NONE
190.0.1.2 2 Interfacel PHY-LTE MAC-LTE P NONE
190.0.2.3 3 Interface0 N/A MAC802.3 P NONE
190.0.1.3 3 Interfacel PHY-LTE MAC-LTE P NONE
190.0.1.4 4 Interface0 PHY-LTE MAC-LTE P NONE
190.0.1.5 5 Interface0 PHY-LTE MAC-LTE P NONE
190.0.3.6 6 Interface0 N/A ABSTRACT P NONE

d. fic® Wired Subnet

®m General-) Is EPC Subnet:

Yes; EPC SWGMME Node ID: 1 ({RIELIFIE RIETS)

Wired Subnet Properties (Wired Subnet 190.0.2.0) ? X
General | Routing Protocol | Router Properties | ARP | File Statistics | 4 Help
General Properties

Property Value

2D Icon hub.png _[

3D Icon hub.3ds J

Scale Factor for 3D Icon (percent) 100

[-] MAC Protocol 802.3 |
802.3 Bandwidth 100 Mbps |
802.3 Mode Half-Duplex |
802.3 Propagation Delay 2.5 micro-seconds ;I
Enable Promiscuous Mode No ~|
Enable LLC No |
[-] Network Protocol Pvé |
1Pv4 Network Address 190 Jo )2 Jo
IPv4 Subnet Mask 255 255 255 o
IP Fragmentation Unit (bytes) 2048
Enable Explicit Congestion Notification No ;]
Enable Fixed Communications No |
P bne Yes Ll 4l
EPC SGWMME Node ID 1
EPC SGWMME Interface Index 0
&, Find Apply | oK Cancel Add To Batch

e.id& UE

= Node Configuration: Routing Protocol: Routing Protocol IPv4: None

A, NEL R FE
a.4-62Z[8lifxhn CBR

= BEIER,

)RR IEEFEITTERLR .
» MER CN N REEEFHFSKE (HTFSGWMMEREEFSIKHE) , BE CN THRESKH




Default Device Properties (Default Device 6)

General  Node Configuration I Interfaces |

U Help

MPLS

Mobility and Placement
- Network Layer
S} Property
[+ BGP Configuration

Router Properties
Transport Layer

Application Layer
Network Management
User Behavior Model

Routing Protocol

Value

Routing Protocol IPv4

None

BT

Enable IP Forwarding

Yes

=l

[-] Specify Static Routes
Static Route File

Yes

_1/two_UEs_handover_1.routes-static _I 4l

=l 4

Battery Model . =
55 Rovouice Model Specify Default Routes No ~|
- External Interface Properties Enable Multicast No Ll
Faults
File Statistics Configure Default Gateway No |
Statistics Database
Packet Tracing Enable HSRP Protocol No |
» BITRRIAEHS, TR 6 KENEALET SGWMMEN]EZBHEERIE,
[IP : Data packets sent unicast (packets)] Compare By : Node ID I a8
IP : Data packets sent unicast (packets), Comparison Type: Node
3200 ; ; ; ;
-
é:«_‘? 2400
o% 1600
£ 2 800
@
2‘% 0 1 1 1 T T T
®E 1 2 3 4 5 6
Qs
Node Id
= HESGWMMENIKREIE R B4 4RIE (RETREETR 1)
[IP : Data packets received unicast (packets)] Compare By : Node ID I (X
IP : Data packets received unicast (packets), Comparison Type: Node
3200 ; ; T ; ]
E —_ 2400 |
g g 1600
% 800 |
R 0 |
% - T T T T
28 1 2 3 4
8t
R8s Node Id
" T&EOMWPDCPIENARZERHER [EEHER), FTE2EE[DH]
[LTE PDCP : Number of packets from Upper Layer but discard] Compare By : Node ID | (]
O [o]

3.2
24
1.6
0.8

LTE PDCP : Number of packets from Upper Layer but discard, Comparison Type: Node

Number of packets
om Upper Layer but
discard

Node 1d

= BEFIPBEGRERA, RMAESHTEHBEE (Due to no route) #[a)H




[IP : Packets dropped due to no route (packets)] Compare By : Node ID I (%]

IP : Packets dropped due to no route (packets), Comparison Type: Node

3200
2400
1600

800

Node Id

Packets dropped due
to no route (packets)
o

s WEEAHIS S EGS config XIEFHNESR, &ILAH] Wireless Subnet B MAC Ef#/> Measure
Parameterf &, XiXESTEREMNIIRAEER, BXTE2I0EIER ARNXEE!

Wireless Subnet Properties (Wireless Subnet 190.0.1.0) ? X
General | Physical Layer MAC Layer Network Layer I Routing Protocol I Router Properties | File Statistics I UJ Help
MAC Layer i
Property Value
[-] MAC Protocol LTE MAC ~| 4
[-] Station Type User Equipment |
RRC : Wait Time before RRC CONNECTED Status 10 |mili-seconds |
RRC : Wait Time before RRC Reconfiguration 10 Imilli-seconds ;]
MAC : UE Scheduler Type Simple Scheduler ;I
[-] Specify Measurement Parameters YES ~| 4
RRC : Events for RSRP Metric Handover Report Observe A3 Event ;] Kl
RRC : Events for RSRQ Metric Handover Report No Events Observed ;I
RRC : Offset of Event A3 (RSRP) (dB) 5.0 Kl
RRC : Hysteresis of Event A3 (RSRP) (dB) 1.0 Kl
RRC : Offset of Event A3 (RSRQ) (dB) 5.0 4l
RRC : Hysteresis of Event A3 (RSRQ) (dB) 1.0 Kl
RRC : Periodic Measurement Report Interval 1 Iseconds ;] Kl
RRC : Number of Measurement Reports Sent 4 Kl
RRC : Coefficient of Filter Measured RSRP Value 6 Kl
RRC : Coefficient of Filter Measured RSRQ Value 7 Kl
RRC : Type of Measurement Gap Every 80 subframes ;I Kl
MAC Propagation Delay 1 micro-seconds ;I
Enable Promiscuous Mode No | | |
Enable LLC No >~
& Find aopy | ok || cencel | Add To Batch|
LT RIEE! | [FEZeNBRStation Type KEAIF! EIRFE Wireless Subneti&Fczk MAC B

Station TypeiX &L T UE, 2R eNBENR], ==) Wireless Subnet B2 EZEZIT eNB o410 MAC
2R Station Type == eNB | | |



Default Device Properties (Default Device 2) ? X
General | Node Configuration Interfaces U Help
Interface 1 MAC Layer -
= Interface 0 'l
Physical Layer Property Value
m:‘fw'j’r{(e{ayer [-] MAC Protocol LTE MAC ~| 4l
Routing Protocol ; o evolved Node B -
Faults " : =«
File Statistics RRC : Measurement Fitering Coeffi... |40
Rl * Mav Ratrancmiccinn Thrachald 1Q
a3 ~ &z
b. fE5-6Z[ERNFAT CBR 53
" EITIEE: 4-6. 5-62Z[E/ CBR WHEHIEEK A,
n
[CBR Server : Total Unicast Messages Received (messages)] Compare By : Node ID | (%]
O [1024]
W [1025]
CBR Server : Total Unicast Messages Received (messages), Comparison Type: Node
24000
3 18000
=
28 12000
g 2 6000
% g 0 —
0 -
EE 4 5
5% Node Id
=) Q
S




[CBR Client : Total Unicast Messages Sent (messages)] Compare By : Node ID I (X

O [1024]
W [1025]

CBR Client : Total Unicast Messages Sent (messages), Comparison Type: Node

24000

18000

12000

6000
0 1

T T
4 5 6

Total Unicast Messages
Sent (messages)

Node Id

5. 1B EhiE

a. PRI FEEITI D UE UK E

I3
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. [190.0.1}5415]

e

b. 1B1T



6. PITIBITER

M T eNB E5E— IRk

[LTE handover : Number of handovers completed] Compare By : Node ID

LTE handover : Number of handovers completed, Comparison Type: Node
1.2

0.8
0.6.
0.4
0.2

completed

Number of handovers

Node Id




EXata®>] (10) : LTE 7S8R @I H o)

Bin: 2R LTE a8 ROEHAE
TEH: EXata 5.1
Nov 17, 2022

1. 8%l LTE 17

EHIE LTE 152, 2 [OEXata®> (08) : LTE 1H= (2) Step by Step, #&FImyLTE2.

BHY (8]

IIJ\\I“]&” CBRJ.L2

FRE“ R EEXERISEROMSERMNTS 244 UE Rikilssm, £E0EXata®5] (08) : LTE i
£ (2) Step by SteptsIH, RMAEHMNEN L% UE B CBR WS7iE, MER, B UE RATH
REAEH I
a. M

- RS

SLl 198,04 En“

90.0.2.0]

CEBR|°

~

Gmm 80.0.1 .3]
[

= D0 —TiAY CBR I35, Host[6] — UE[3], &EX[ER0.01s, FHIARTEN Ssec, —HAKIE


note://WEB4327aa2fadce9a81547aca58e03f45a6
note://WEB4327aa2fadce9a81547aca58e03f45a6

0023

AT N190.0.3.1)
// N\
N
90.0.2.0) 190.0.3.2]
N\

u
/90.0.2.1]

ADRERET IR /
é el ’;g)qgin?i

50.0.1.3)
CRR

i | Groups | Interfaces | Networks  Applications | Hierarchies |

Type Source ID Destination ID Start Time
5
55
» DITBITER, KIxE UESHRIREIALSS
[CBR Server : Total Unicast Messages Received (messages)] Compare By : Node ID | (X]
O [1024]

CBR Server : Total Unicast Messages Received (messages), Comparison Type: Node
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[CBR Client : Total Unicast Messages Sent (messages)] Compare By : Node ID | (X

O [1024]
CBR Client : Total Unicast Messages Sent (messages), Comparison Type: Node

2800

2400
@ 2000
Q
=] Node: 6
2% i Metric Value: 2500
Q i .
> g 1200 Total Metric Value: 2500
= 5
o
S E 800
£S
= 400
So
=]
= L]

T
4 6

3 —
3

Node 1d

= Host[6] K HE T &AI25001 messages 7£ Host [6]E2EBHF “No route” M7 IP BEEBER.

[IP : Packets dropped due to no route (packets)] Compare By : Node ID I (%]
IP : Packets dropped due to no route (packets), Comparison Type: Node
2800
2400 _|
2000 Node: 6
i 1600 Metric Value: 2500
T E Total Metric Value: 25
TS 1200
as
= 800
o5
29 400
32
g 3 0 T T T T T T
1 2 3 4 5 6
Node Id
b. o thIRE
» ZHRIETE Host[6] BASGWMME fERM %
Default Device Properties (Default Device 6) ? X
General  Node Configuration | Interfaces | Ud Help
Mobility and Placement Routing Protocol
Network Layer
[=I- Routing Protocol Property Value
BGP Configuration )
Router Prope%ies Routing Protocol IPv4 Bellman Ford |
;FSESDOW Layer Enable IP Forwarding Yes |
Application Layer Specify Static Routes No ;]
Network Management -
User Behavior Model Specify Default Routes No =l
Battery Model . =
0S Resource Model EnableHikicost i —I
- External Interface Properties onfigure Default Gatews Yes =l 4
Faults
File Statistics Default Gateway 5 Al
Statistics Database
Packet Tracing Enable HSRP Protocol No |

" MRLE



[CBR Server : Total Unicast Messages Received (messages)] Compare By : Node ID I

[X]

O [1024]
CBR Server : Total Unicast Messages Received (messages), Comparison Type: Node
2200
2000
1800
1600
8 1400 Node: 3
=4y 1200 Metric Value: 1991
28 1000 Total Metric Value: 1991
a3
g 800
2E 600
g < 400
=2 200
3 0 | |
o T T
= 3 4
Node Id
S b o
M Host[6] & H#J 2000 messages HF 1991 MET = 3 WE,
[CBR Client : Total Unicast Messages Sent (messages)] Compare By : Node ID I (X
O [1024]
CBR Client : Total Unicast Messages Sent (messages), Comparison Type: Node
2400
2200
2000
1800
@ 1600
% 1400 Node_: 6
27 1200 Metric Value: 2000
38 Total Metric Value: 2000
53 1000
28 800
SE 600
S¢ 400
™R 200
= 0
=] | |
= 0 T T
3 4
Node Id

o |E]REAFIR!




EXataZ®X] (11) : VolP 1= Step by Step

Bin: —3—F B8l VolP 175, SIP [ENU#EzK A Direct,

2% D:\Scalable\exata\5.1\scenarios\multimedia_enterprise\voip\sip\singledomain-direct-
normal

T H: EXata 5.1

HEF: 2022-11-19

1. glEEMECEID=
a. flg— 1 =TRi%R, w8RA myVolP;
b. EPRABLNE, FHEERLEChannel Properties,

2. BIEMECEIRTH

a. il R
= F5H0 11 D default devices, AZ B BT

gl Bo gl
gl

[4]
(€] [10]

gl

m RI0EE— Hub  (wired subnet) , o3& ETS1, 2, 3, 4, 5 (1thrub) ;



» &% 576, 6707;

w7 EE g1l
/ /‘.[3]

] /
E ]
o (5]
\- 4]
E (5] 3 [10]

m RIIEZ Hub, Ho3EETS7, 8, 9, 10, 11 (7 thru11) , BIEZE = Wired Subnet



7 (2] [11]
A Pak
] /

[5] .Q

“ —g
[10]

(1]

= Et, RAHBEF T Wired Subnet : RIS HI7 1.0 71 4.0, M FEBBXREFRAME Link:
&t 75179 2.0 71 3.0, WITE

-1500 -1000 -500 0

X: |-24.84 E: Y: |1521.96 E: Z: |0.00 =

Nodes I Groups | Interfaces  Networks Appicau‘onsl Hierarchiesl

Network Address Type Member Nodes
190.0.1.0 Wired Subnet {1 thru 5}
190.0.4.0 Wired Subnet {7 thru 11}
190.0.2.0 Link {5, 6}
190.0.3.0 Link {6, 7}
o N— = b S AS\Y
» HEIAEREET, BREKIAEBEMNINBellman-FordEl
|y | —
—myVoIP_Nov_19_22 22 48... [Belman-Ford : Number of periodic updates sent] Compare By : Node ID | ]
Application
- Bglkmv:'-bFord .
- Number of perio... . iodic upd: « " -
" Number of frigg. Bellman-Ford : Number of sent, Type: Node
-~ Number of route...
“ Number of upda...
o
2.
28
3%
g3
€5
z




b. BT R
i. I E Proxy 1=
EE TR 6 fER Proxy, HEiFSIEM ICON
i IRERSIPR R
HRT RN SIPRIR, HEIFSERN ICON; MUK, 1-5 %E—F ICON, 7-11 &S
Sh—H, Eit, BFRRUER, WEWT, [XFEERETEERTIHZ? ]

A

3. BEEM 1Y
a. 1% 8 Proxy [IFEEE! | | ]
®m %8 Proxy T/ Node Configuration: Application Layer, & FTEIRES . Z/O\& “Configure as
SIP Proxy” i% Yes, iZ&M—AY SIP Proxy, B4, “Terminal Alias Address File” RIEARIZ =& Kk
B P ik #4TEER, JEE&/G Save as Portable, MEIRBIX M4 REEAHRERT. [EE: 270
%7 Proxy, {8 SIP Call Model kAR B2 Direct, EfE Proxy ;RBEIEAIEER. ]



Default Device Properties (Default Device 6)

General  Node Configuration | Interfaces | 1 Help
- Mobility and Placement Application Layer
= Network Layer
Schedulers and Queues Property Value
P gbsefonﬁguratoon [-] Multimedia Signaling Protocol SIP ~| 4
; Sﬁ‘ép Configure as SIP Proxy Yes ~| 4
DNS SIP Transport Layer Protocol TCP L'
Fixed Communications -
- Routing Protocol SIP Call Model Direct =l
Router Properties B 2 - " .
- Transport Layer Terminal Alias Address File F:/ex/myVoIP/myVoIP.sip _| 4l
- MPLS DNS Address File xata/5.1/scenarios/default/default.dns _[ 4l
: —
Network Management [-] Set VoIP Parameters Yes ~| 4l
g:geEr!:I;:géoerIModel VoIP Connection Delay 8 |seconds |
- 0S Resource Model _ VoIP Call Timeout 60 |seconds ~|
[+ External Interface Properties
Faults VoIP Total Loss Probability 5.07
- File Statistics
. Statistics Database [-] Enable RTP Yes =l
+ Packet Tracing RTCP Session Management Bandwidth ... |64000
Enable RTP Jitter Buffer No ~|
Enable MDP No |
\n kY
BRI
n HhRimRUEE, B2 “Configure as SIP Proxy” % No, S¥ECEWNT:
Default Device Properties (Default Device 1) ? X
General  Node Configuration I Interfaces | U Help
Mobility and Placement Application Layer
=l Network Layer
Schedulers and.Queues Property Value
g)bsefonﬁguratlon [-] Multimedia Signaling Protocol SIP ~| 4
S}F}I%P Configure as SIP Proxy No ;I
DNS SIP Transport Layer Protocol TCP L|
Fixed Communications -
& Routing Protocol SIP Call Model Direct =l
- Router Properties " . v - -
Transport Layer Terminal Alias Address File exata/5.1/scenarios/default/default.sip _I 4l
MPLS DNS Address File Xata/5.1/scenarios/default/default.dns _l 4l
Application Layer —
~ Network Management [-] Set VoIP Parameters Yes =] a
. LBlasgtreBr:!;:;dlo;IModel VoIP Connection Delay 8 |seconds |
0S Resource Model _ VoIP Call Timeout 60 [seconds ~|
[+ External Interface Properties
Faults VoIP Total Loss Probability 5.07
File Statistics
. Statistics Database [-] Enable RTP Yes LI 4l
+ Packet Tracing RTCP Session Management Bandwidth ... |64000
Enable RTP Jitter Buffer No ~|
Enable MDP No |
&, Find Apply | 0K I Cancel Add To Batch

4. hnEk M




a. f£1--) 8ZIERM—" VolP A
b. BITIRTHE:

— R At e T T |V e

Attempting license checkout (should take less than 2 seconds) ...Loading scenario myVoIP.config
Assertion (false) failed in file ..\main\application.cpp:5197
No data available in default.sip for node: 8

c. [ RAREZIR" Terminal Alias Address File“X 14X T, EL7EProxyE &R N T myVolP.sip, EFEIEN

T:
Default Device Properties (Default Device 1 ?
General  Node Configuration I Interfaces | d Help
Mobility and Placement Application Layer
Network Layer
Routing Protocpl Property Value
5-?;:::;0‘:{0&32“ [-] Multimedia Signalling Protocol SIP ~| 4
MPLS Configure as SIP Pro No v
Application Layer fia 2 J
Network Management SIP Transport Layer Protocol TCP Ll
User Behavior Model -
Battery Model SIP Call Model Direct ~|
0S Resource Model : : . =
Extemal Interface Properties Terminal Alias Address File \V/oIP.si _] 4l
?lu'gstatlst‘ DNS Address File xata/5.1/scenarios/default/default.dns _| K|
ile ics ==
Statistics Database [-] Set VoIP Parameters Yes ~| 4
Packet Tradng VoIP Connection Delay 8 |seconds |
VoIP Call Timeout 60 |seconds ~|
VoIP Total Loss Probability 5.07
[-] Enable RTP Yes ~| 4
RTCP Session Management Bandwidth .. {64000
Enable RTP Jitter Buffer No |
Enable MDP No |

&, Find Apply I oK I Cancel I Add To Batchl

d. BRiz1T, fHixHEkR. &M, SIP FIBRE, BERBNE., Proxy[6] F2BWE INVITE, thizHE%

ruE LBL | otausus | e System

S LA E==
RN T e8],
Ju ] _
[~myVoIP_Nov_20_22_00_03... || [VOIP Initiator : Session Initiated At (s)] Compare By : Node ID I [X]
Application

O [65000]

(= VOIP Initiator
Session Initiated..

Beliman-Ford

VOIP Initiator : Session Initiated At (s), Comparison Type: Node

70.
60
50
40.
30.
20
10

Session Initiated At (s)

Node Id

e. Xtk config XM, #iERE [1F4E]
" B8 Statistics: {REVolP Signaling 1 RTP, HR2E0iEM. LA, GEVIER SIP f RTP HitE,
REARI SIPINVITE JHR, SEREMNEM, &2 VolP Proxy Bt &E/E?



Ju |u

Application

(= VOIP Initiator
Session Initiated At (s)

= SIP
Number Of Ack Requests Sent
Number Of Bye Requests Sent
Number Of Trying Responses Received
Number Of Ringing Responses Received
Number Of Ok Responses Received
Number Of Invite Requests Received
Number Of Ack Requests Received
Number Of Bye Requests Received
Number Of Ringing Responses Sent
Number Of Ok Responses Sent
Number Of Requests Forwarded
Number Of Responses Forwarded
Number Of Requests Dropped
Number Of Responses Dropped
Number Of Trying Responses Sent
Number Of Attempted Calls
Number Of Attempted Calls Successful
Number Of Calls Received
Number Of Calls Rejected

= RTP
Total Sessions

= FEPNER: MER(NIHREF Node Configuration FHEZE T DNS File, MiflFi%

[SIP : Number Of Invite Requests Sent] Compare By : Node ID

Number Of Invite
Requests Sent

0.5

SIP : Number Of Invite Requests Sent, Comparison Type: Node

Node Id

=RV
FIX

B, REZE

NETREERN, RMZXHE Required, AEREE—TEIANFile, £ Config XMHFHIFREIRIZIT,
MAMER 15t SIP Invite KR [REZE] .
= JFtE SIP Address Alias File, &ImyVolP.sipf/>3F Proxy BEEE, #h 7 [1REER]

S ———

1 190.0.1.1 one cqgupt.com 6 190.0.2.2
2 190.0.1:.2 two cqupt.com 13 190.0.2.2
3 190.0:.1.3 three cqupt.com 13 190.0.2.2
4 190.0.1.4 four cqupt.com 13 190.0.2.2
5 190.0.1.5 five cqupt.com 13 190.0.2.2
b 190.0.2.2 six cqupt.com 13 190.0.2.2
3 190.0.3.1 six cqupt.com 3 190.0.3.1
I 190.0.4.1 seven cqupt.com 13 190.0.3.1
8 190.0.4.2 eight cqupt.com 13 190.0.3.1
9 190.0.4.3 nine cqupt.com 13 190.0.3.1
10 190.0.4.4 ten cqupt.com 13 190.0.3.1
11 190.0.4.5 eleven cqupt.com 13 190.0.3.1
= KR VolP Application 785 1 minute, T Simulation Time RAE 30 sec, EEMMLLEREIE
LI
olP Properties ?
General L Help
General Properties
Property Value
Source 1 ;I
Destination 8 |
Average Taking Time 20 Iseconds v
Start Time 1 minutes v
End Time 4 minutes v
Call Status Accept = - v I
[-] Encoding CODEC G.711 ~|
[-] Packetization By Interval ~|
Packetization Interval 20 |mili-seconds |
[-] Priority TOS ~|
TOS Value 0
Session Name [Optional]

= Simulation time R4 30sec, X} 5min, EE! ! !

f— — 4 s



Scenario Properties (myVolP.config)

N/
A

General I Terrain | Channel Properties | Mobility | Cyber I Statistics and Tracing | Supplemental Files I Externa<|d U Help

General Settings General Settings
Parallel Settings
Advanced Settings Property Value
Experiment Name myVoIP 4l
Experiment Comment Build the first VoIP scenario 4l
Simulation Time 30 seconds |
Seed 1
Scenario Background Image File [Optional] |
Disable Modifications to Scenario NO
kv I
= BIEIE SIP LS,
File View Options Help
ﬂ Architect ’ [a1a] Analyzer Packet Tracer File Editor IQ
H = x H Histogram Bin Size [1 ‘H [ @
E —myVoIP_Nov_20_22_19_53_50.stat [SIP : Number Of Invite Requests Received] Compare By : Node ID
g Application ‘
2 VOIP Receiver B
\S,I?’Ip Initiator SIP : Number Of Invite ived, C Type: Node
g Number Of Invite Requests Sent 12
i Number Of Ack Requests Sent 1
® Number Of Bye Requests Sent T 0.8.
& Number Of Trying Responses Received 52
Number Of Ringing Responses Received £ 0.6
= Number Of Ok Responses Received 58 0.4,
b= =9 02
2 Number Of Ack Requests Received 2 § -
5 Number Of Bye Requests Received E S 0. T T
Number Of Ringing Responses Sent EXY 1 6 8
Number Of Ok Responses Sent 3
Number Of Requests Forwarded
Number Of Responses Forwarded Node Id
Numper gf Requests D[opped .

5. DthéER

a. BRmMmAD VolP NA: 10-->2, 11-->3, #AETF 1 min, %&ERF 4 min,

6]
HeMIn.2.2]

Run and Play,

»

~
el 90.0.4.3]

|
W0 4.1]

90.0.3.2)

180.0.2.1]

9
Y N
Y "R

i 4
=k 4 '

0.0.1

b. 21 SIP Sit4&ER

Y
X

WolP
oS

00111

5 $EPh14]

0.d 0]

el
50.0.1.7]
Ay

1.3]




myVoIP_Nov_20_22_20_03_03.stat

Application

* VOIP Receiver
- VOIP Initiator

Number Of Ack Requests Sent
Number Of Bye Requests Sent
Number Of Trying Responses Received
Number Of Ringing Responses Received
Number Of Ok Responses Received
Number Of Invite Requests Received
Number Of Ack Requests Received
Number Of Bye Requests Received
Number Of Ringing Responses Sent
Number Of Ok Responses Sent
Number Of Requests Forwarded
Number Of Resoonses Forwarded

[SIP : Number Of Invite Requests Sent] Compare By : Node ID

SIP: Number Of Invite Requests Sent, Comparison Type: Node

Number Of Invite
Requests Sent
s
Y

Node Id

c. T RUKEIR RTP B4

myVoIP_Nov_20_22_20_03_03.stat

Appiication

- VOIP Receiver
- VOIP Intiator

P
Number Of Invice Requests Sent
Number Of Ack Requests Sent
Number Of Bye Requests Sent
Number Of Trying Responses Received
Number Of Ringing Responses Received
Number Of Ok Responses Received
Number Of Invice Requests Received
Number Of Ack Requests Received
Number Of Bye Requests Received
Number Of Ringing Responses Sent.
Number Of Ok Responses Sent
Number Of Requests Forwarded
Number Of Responses Forwarded
Number Of Requests Dropped
Number Of Responses Dropped
Number Of Trying Responses Sent
Number Of Attempted Calls
Number Of Attempted Calls Successful
Number Of Calls Received
Number Of Calls Rejected
= RTP
Total Sessions
Remote SSRC
Session Started At (s)
Session Closed At (s)
Number of Packets Sent
Number of Bytes Sent
Numher of Packets Received
Number of Bytes Received
Number of Packets Dropped Due To Source Vaidation
Number of Invalid Packets Discard
Average End-to-End Delay (s)
Average Jitter (s)
Max sequence received

d. Done,

[RTP : Number of Packets Received] Compare By : Node ID

[x]

7000,

6500,

6000.

5500

5000

4500,

4000,

3500.

Received

3000,

Number of Packets

2500.
2000.
1500
1000

RTP : Number of Packets Received, Comparison Type: Node

W [303763679] 3‘
W [1033621636] ~
| O —

Node Id



EXataZ>] (12) : VolP Proxy 175 Step by Step

Bin: 8Ii—1 815 VolP 135, SIP TIY&ERA Proxy Routed

ZHg: D:\Scalable\exata\5.1\scenarios\multimedia_enterprise\voip\sip\singledomain—proxy—
routed—normal;

XH4: Multimedia and Enterprise Model Library

T H: EXata 5.1

HER: 2022-11-20 by Jiangtao Luo

1. gI2MEcEIT=

a. QliE— =T a%E, &N myVolP_Proxy;
b. 2ERABLENE, ~HZEEEChannel Properties,

2. ﬁUE*ﬂEEE?EH

a. TR

= RN 5 D default devices, AZ(IBUWEFIT
u //J\\jml-ﬂj/\ Hub *D - | SW|tCh ZE;E EIPi&iﬂzﬁﬂ—F.

myVoIP_Proxy ]

|-300 |-200 |~100 0 |100 |200 |3ou |4ou |500 |500 |7oo |300 |900 |1ooo |1100 |1200 |1300 |14oo 1500 |1500 |1700 |1aoo |1900 |2000 |2100 |22

| | | | | 1 L 1 | 1 | 1 | | | 1 | | | | | | |
1300
1200
1100
1000
200
800
700
600
500

X: [-348.22 = v: [470.38 =z

Nodes I Groups  Interfaces I Networks I Applications I Hierarchies |

Address | Node ID I Name | PHY Model MAC Protocol ‘ Network Protocol | Routing |
190.0.1.1 1 Interface0 N/A MAC802.3 I BELLMANFORD
190.0.1.2 2 Interface0 N/A MAC802.3 P BELLMANFORD
190.0.1.3 3 Interface0 N/A MAC802.3 P BELLMANFORD
190.0.1.4 4 Interface0 N/A MAC802.3 P BELLMANFORD
190.0.1.5 5 Interface0 N/A ABSTRACT P BELLMANFORD
190.0.1.6 6 Interface0 N/A MAC802.3 P BELLMANFORD
190.0.1.7 6 Interfacel N/A MAC802.3 P BELLMANFORD
190.0.1.8 6 Interface2 N/A ABSTRACT P BELLMANFORD

b.BEETR
i%E Proxy T8
YEE T 5 YE Proxy, MEHEAER ICON
i. iR B SIPL YRR
TR, 2, 3, 490 SIPKiR, EESIEN ICON;



3. BeE WS TMY
a.1%8 Proxy [IFEEZE! ! ! ]

m %8 Proxy T/ Node Configuration: Application Layer, & FEIRES . Z/O& “Configure as
SIP Proxy” i& Yes, i&EM—HI SIP Proxy, 5%, “Terminal Alias Address File” 1RIEAIZ R K &%
89 P HhhE#4TIEY, JEE&R/G Save as Portable, AR REELZRER T, SIP Call
Model: Proxy Routed; Enable RTP: Yes, [5G, Proxy Routed iz RTP il ]

Default Device Properties (Default Device 5) ?
General  Node Configuration | Interfaces | Ud Help
Mobility and Placement Application Layer
=l Network Layer
Schedulers and Queues Property Value
g:bserConﬁguratmn [-] Multimedia Signalling Protocol SIP ~| 4
Sﬁzp Configure as SIP Proxy Yes ~| 4
DNS SIP Transport Layer Protocol TCP LI
Fixed Communications
@ Routing Protocol SIP Call Model Proxy Routed ~| 4
Router Properties : 5 - . .
Transport Layer Terminal Alias Address File F:/ex/myVoIP/myVoIP.sip _J 4l
MPLS DNS Address File F:/ex/myVoIP/default.dns ] 4l
Application Layer —1
Network Management [-] Set VoIP Parameters Yes | 4l
g;geliyer;::éo;mdel VoIP Connection Delay 8 ]seconds L‘
0S Resource Model ‘ VoIP Call Timeout 60 |seconds I
External Interface Properties
Faults VoIP Total Loss Probability 5.07
File Statistics i
Statistics Database Enable RTP No 3
Packet Tracing Enable MDP o =

b. IRBERR
w HthRinEMECE, )= “Configure as SIP Proxy” i& No, S¥EEIT: Configure as SIP



Proxy: Yes; SIP Call Model: Proxy Routed; Enable RTP: Yes,
Default Device Properties (Default Device ?
General  Node Configuration | Interfaces | Ud Help
Mobility and Placement Application Layer
[=1- Network Layer
Schedulers and.Queues Property Value
gbsefonﬁguratlon [-] Multimedia Signaling Protocol SIp ~| 4
SS%P Configure as SIP Proxy No |
DNS SIP Transport Layer Protocol TCP |
Fixed Communications
#- Routing Protocol SIP Call Model Proxy Routed =l 4
Router Properties ; n . x -
TraipoEvager Terminal Alias Address File F:/ex/myVoIP/myVoIP.sip _] 4l
MPLS DNS Address File F:/ex/myVolIP/default.dns _J 4l
Application Layer —
Network Management [-] Set VoIP Parameters Yes ~| 4l
lélggeBr;el;"ag:jo;IModel VoIP Connection Delay 8 |seconds |
0S Resource Model , VoIP Call Timeout 60 |seconds ~|
[+ External Interface Properties
File Statistics VoIP Total Loss Probability 5.07
Statistics Database
Packet Tracing [-] Enable RTP Yes ~| 4
RTCP Session Management Bangwidth .. i64000
Enable RTP Jitter Buffer No |
Enable MDP No ~|

c. {RfF1H=: Save as Portable...
d. Btz = B F TRIthEA (SIP Address Alias File)

8

[ myVoIP. sipkd I

T3]

.
20 1 1%0.0.1.1
21 2 190.0.1.2
22 3 190.0.1.3
23 4 190.0.1.4
24

25 @s 190.0.1.5
26

27 6 190.0.1.6
28 6 190.0.1.7
29 6 190.0.1.8
N

Zlice cqupt.com
Bob cqupt.com
Calvin cqupt.com
Darcey cqupt.com
Proxy cqupt.com
Switch cqgupt.com
Switch cqgupt.com
Switch cqgupt.com

a. E1--) 4ZERM—1 VolP N

b. ISERETRIEWE IP packets BIZ1L, M

mono:non

-'-I-_".-/n\ 5
78

(Proxy)

Proxy, T 4 Bl Receiver IRZIEIENLEEMMKEZ, % RTP REEZEE@M,

REM), FIER RTP AR

: myVolP.sip, RIEAHREFRE IP it 5 E 1T

meE

2
z



System Wide Per Node Totals

System Wide Per Node Totals Graph

5. D4R

[l 1P: Number of Packets Received

a. BARMMmD VolP NA: 10-->2, 11-->3, #;FETF 1 min, 53R F 4 min, Run and Play,

ﬁl
d

‘i{\‘

A}

|
b. 247 SIP SRITER




[~ myVoIP_Proxy_Nov_20_22_21_20_19.stat [SIP : Number Of Invite Requests Sent] Compare By : Node ID
Applcation
& VOIP Receiver =
& VOIP Inttiator . i " .
& Bl SIP : Number Of Invite Requests Sent, Comparison Type: Node
Number Of Invite Requests Se 1.05.
Number Of Ack Requests Sent
Number Of Bye Requests Sent N 0.9.
Number Of Trying Responses Received 2, 0.7,
Number Of Ringing Responses Received Z%
Number Of Ok Responses Received L] 0.6,
Number Of Invite Requests Received Sz 0.45.
Number Of Ack Requests Receved 58 )
Number Of Bye Requests Received £g 0.3,
Number O Ringing Responses Sent EE]
Number Of Ok Responses Sent 0.15,
Number Of Requests Forwarded o

Number Of Responses Forwarded
c. ENRIEIR RTP B145

Ly u

2 (@ ST

Er\blu, bl-l_q:l-.ﬁ

=1 IREIR 1P EI2RER R

| File System

| Statistics

File List

myVoIP_Proxy_Nov_20_22_21_20_19.stat

Application |

B 4]

Number Of Invite Requests Sent
Number Of Ack Requests Sent.
Number Of Bye Requests Sent
Number Of Trying Responses Received
Number Of Ringing Responses Received
Number Of Ok Responses Received
Number Of Invite Requests Receved
Number Of Ack Requests Received
Number Of Bye Requests Received
Number Of Ringing Responses Sent
Number Of Ok Responses Sent
Number Of Requests Forwarded
Number Of Responses Forwarded
Number Of Requests Dropped
Number Of Responses Dropped
Number Of Trying Responses Sent
Number Of Attempted Calls

Number Of Attempted Cals Successful
Number Of Calls Received

Number Of Calls Rejected

P

Total Sessions

Remote SSRC

Session Started At (s)

Session Closed At (s)

Number of Packets Sent

Number of Bytes Sent
Number of Packets Received

Number of Bytes Received

Number of Packets Dropped Due To Source Validation

d. Done,
251
R INE
LEREIRGE

[RTP : Number of Packets Received] Compare By : Node ID |

Number of Packets

RTP : Number of Packets Received, Comparison Type: Node

O [1096349071]
W [1787511585]

5500.
5000.
4500
4000.
3500.
3000.
2500.
2000.
1500
1000.

500.

Received

Node Id

IMETF Proxy B9 VolP
SRRAMNIER

=1E, 552 SIP Proxy 1

BISHAEN, TR

RTP iit, 5 EXata B #lF




EXata®2:>] (13) : VolP s Proxy 153 Step by Step

Bin: BI—1 MiF VolP 135, SIP YR A Proxy Routed; ZEid{#FR Switch device,

8. D:\Scalable\exata\5.1\scenarios\multimedia_enterprise\voip\sip\multi-domain-2; [ZJEX
ataz2>] (13) : VolP fig Proxy 155 Step by Step

{EXata 5.1 Multimedia and Enterprise Model Library)

T H: EXata 5.1

HER: 2022-11-21 by Jiangtao Luo

1. gI2MEcEIT=

a. QliE— =T H%E, S8R myVolP_Proxy2;
b. 2ERABLENE, ~HZEEEChannel Properties,

2. BIEEMECERTH

a. TR

= 5H0 9 1 default devices, AN B BRI
= SRINFED Hub F1 A Switch, EEZT AW TE

" RERAE, BEETSRIPUT:
" 7 3 ——> 4ZERI—" FTP Generic [iFE, 7 7 ——>8 ZE%KN— CBR KA, i¥BELMNSH,
PIANMREIEIE IR R IEF

Nodes | Groups | Interfaces | Networks  Applications I Hierarchies |

Type | Source ID | Destination ID Start Time | End Time |
FTP Generic 3 4 15 0s

CBR 7 8 3s 0s

» WERESTRE., WIARSEELROEE, MERATUEARTNA.



note://WEBca8e679ee81a987191d5554be55f95ab

g (6]

b.BBETR

i. %8 Proxy Tig
BEETR 7 M 8 DAIEAF TR Proxy, #FSEI1ERY ICON,

i IRE AR
RET R 9 fENEHES, EFESIEN ICON,

iii. iR B SIPL iR
TR, 2, 34, 5. 61R SIPAlR, IRFTER ICON; TRERFHRIFINE
Save as Portable,




3. EeE W& Y

a.1% 8 Proxy [IFEEZE! 11 ]

m %E Proxy TR
SIP Proxy” i& Yes, i&EM—H] SIP Proxy, 5S4,

B9 IP it #ITIEEY, JEE&R/G Save as Portable, MBI RIFEARGRER . SIP Call

Model:

Node Configuration: Application Layer,

B TEIRES .

2 “Configure as

“Terminal Alias Address File” 1RIEAII= &Rk

Default Device Properties

General

(Default D

Node Configuration | Interfaces |

Mobility and Placement
[=I- Network Layer
Schedulers and Queues
QoS Configuration
Cyber
- ARP
DHCP
DNS
Fixed Communications
[#- Routing Protocol
Router Properties
Transport Layer
MPLS
Application Layer
Network Management
User Behavior Model
Battery Model
0S Resource Model
[+- External Interface Properties
Faults
File Statistics
Statistics Database
Packet Tracing

b. I BRI
" ikl

Proxy: Yes; SIP Call Model:

Uetault Device Properti

General

Proxy Routed; Enable RTP: No, [4F30iE, Proxy Routed NiZAd RTP ! ]
evice 5) ?
U Help
Application Layer
Property Value
[-] Multimedia Signalling Protocol SIP ~| 4
Configure as SIP Proxy Yes ~| 4
SIP Transport Layer Protocol TCP 4| i
SIP Call Model Proxy Routed ~| 4
Terminal Alias Address File F:/ex/myVoIP/myVoIP.sip _| 4l
DNS Address File F:/ex/myVoIP/default.dns _J 4l
[-] Set VoIP Parameters Yes _;]—_1]
VoIP Connection Delay 8 |seconds ~|
VoIP Call Timeout 60 |seconds ~|
VoIP Total Loss Probability 5.07
Enable RTP No 5 i
Enable MDP No -

es (Default

EUEE, {85FE“Configure as SIP Proxy” i% No,
Proxy Routed; Enable RTP: Yes,

Device

Node Configuration I Interfaces |

SHEEWT: Configure as SIP

Mobility and Placement
[=1- Network Layer
Schedulers and Queues
QoS Configuration
Cyber
ARP
DHCP
DNS
Fixed Communications
- Routing Protocol
Router Properties
Transport Layer
MPLS
Application Layer
Network Management
User Behavior Model
Battery Model
0S Resource Model
- External Interface Properties
File Statistics
Statistics Database
Packet Tracing

c. fREFEIHR:

L Help
Application Layer
Property Value

[-] Multimedia Signaling Protocol SIp ~| 4
Configure as SIP Proxy No |
SIP Transport Layer Protocol TCP |
SIP Call Model Proxy Routed ~| 4
Terminal Alias Address File F:/ex/myVoIP/myVoIP.sip __J 4l
DNS Address File F:/ex/myVoIP/default.dns _J 4l

[-] Set VoIP Parameters Yes Ej
VoIP Connection Delay 8 |seconds ~|
VoIP Call Timeout 60 |seconds |
VoIP Total Loss Probability 5.07

[-] Enable RTP Yes |
RTCP Session Management Bandwidth ... {64000
Enable RTP Jitter Buffer No |

Enable MDP No |

Save as Portable...




0

(84]

w

d. BHAiz2 B FZ TRtthiEAS (SIP Address Alias File)

A
SN(190.0.1 8]

4
1%90.0.1.1 Alice al.com
190.0.1.2 Bob al.com
190.0.1.3 Calvin al.com
190.0.1.6 Proxy al.com
190.0.2.6 Proxy az.com
190.0.2.1 Tom az.com
190.0.2.2 Jack az.com
190.0.2.3 Smith az.com
AY
gz A
a. #E1--) 4ZIERIN—4" VolP RIfA.

7 1%0.0.1.
7
7 1%0.0.1.
7
8
8
8
8

1%0.0.1.

o

1%0.0.1.
1%0.0.2.

1%0.0.2.
1%0.0.2.
1%0.0.2.

m

/\?026

b. RUNRTIEE, 1B PLAY KRTH%E, 1B
ENRT S 4 BB ARZEE!

unknown: sip:Tom@aZ2.com”,

c. PHREA: CBRE} FTP Generic IS R1ZE I HRYa) 21
HHOMEM, XTEWSEHREEXR
L ER—MEA, 0 CBR WSS 1-—>7, WEERATE 1sec, £RAER O,

TR 1K CBR WES TR 7 £ CBR W SHIFHIARTE]

d. #—

, 18 VolP IR, —ARE?

interval:

: myVolP.sip, RIEAIH=CRAY IP thilt 55 Bt 712

“No route to the remote target Host!destination domain

0.1sec, VIR



myVoIP_Proxy2_Nov_23_22_14_32_50.stat

[CBR Client : Unicast Session Start (seconds)] Compare By : Node ID I

Application

=1 CBR Client
Unicast Session Finish (seconds)
First Unicast Fragment Sent (seconds)
Last Unicast Fragment Sent (seconds)
Total Unicast Fragments Sent (fragments)
First Unicast Message Sent (seconds)
Last Unicast Message Sent (seconds)
Total Unicast Messages Sent (messages)
Total Unicast Data Sent (bytes)
Total Unicast Overhead Sent (bytes)
Unicast Offered Load (bits/second)

CBR Server

Bellman-Ford

SIP

RTD

[oRERcaRes

5

NN

=

7 BaniERWSET

O [1024]

CBR Client : Unicast Session Start (seconds), Comparison Type: Node
1.2

0.8

0.4
0.2

{seconds)

Unicast Session Start

Node Id

30 sec, 44 29 sec fg, MiZERIEMFSIRIATE,

myVoIP_Proxy2_Nov_23_22_14_32_50.stat

Application

(= CBR Client
Unicast Session Start (seconds)
Unicast Session Finish (seconds)
First Unicast Fragment Sent (seconds)
Last Unicast Fragment Sent (seconds)
Total Unicast Fragments Sent (fragments)
First Unicast Message Sent (seconds)
Last Unicast Message Sent (seconds)
Total Unicast Messages Sent (messages)
Total Unicast Data Sent (bytes)
Total Unicast Overhead Sent (bytes)
Unicast Offered Load (bits/second)

=l- CBR Server
Unicast Session Start (seconds)
Unicast Session Finish (seconds)
First Unicast Fragment Received (seconds)
Last Unicast Fragment Received (seconds)

[CBR Server : Unicast Session Start (seconds)] Compare By : Node ID ]

O [1024]

CBR Server : Unicast Session Start (seconds), Comparison Type: Node

(seconds)

Unicast Session Start

Node Id

MR ZW S ERIERATE 28 sec, MMEAZ] CBR W SHIFURITTE,

myVoIP_Proxy2_Nov_23_22_14_36_40.stat

[X]

[CBR Client : Unicast Session Start (seconds)] Compare By : Node ID I

Application

= CBR Client
Unicast Session Finish (seconds)
First Unicast Fragment Sent (seconds)
Last Unicast Fragment Sent (seconds)
Total Unicast Fragments Sent (fragments)
First Unicast Message Sent (seconds)
Last Unicast Message Sent (seconds)
Total Unicast Messages Sent (messages)
Total Unicast Data Sent (bytes)
Total Unicast Overhead Sent (bytes)
Unicast Offered Load (bits/second)

Bellman-Ford

SIP

RTP

RTCP

CRCNCIRE

i, FolhidEEE CBR s
Rf18) 35sec, ZhsRAdiEl 0, MIATIAMIERZ

K, {NIERT5.8 ms,

myVoIP_Proxy2_Nov_23_22_14_40_29.stat

O [1024]

CBR Client : Unicast Session Start (seconds), Comparison Type: Node
1.2

0.8

0.4
0.2

{seconds)

Unicast Session Start

Node Id

, TEM Proxy T2
o

[CBR Client : Unicast Session Start (seconds)] Compare By : Node ID I

Application o r025]
=1 CBR Client
Unicast Session Finsh (seconds) o CBR Client : Unicast Session Start (seconds), Comparison Type: Node
First Unicast Fragment Sent (seconds) -
Last Unicast Fragment Sent (seconds) K] 36.
Total Unicast Fragments Sent (fragments) ] 30,
First Unicast Message Sent (seconds) HA 24,
Last Unicast Message Sent (seconds) 2 "g 18,
Total Unicast Messages Sent (messages) &8 12
Total Unicast Data Sent (bytes) -2 6
Total Unicast Overhead Sent (bytes) 8
Unicast Offered Load (bits/second) £ 0 T
=I- CBR Server = 7
Unicast Session Start (seconds)
Unicast Session Finish (seconds)
First Unicast Fragment Received (seconds)
Last Unicast Fragment Received (seconds)
myVoIP_Proxy2_Nov_23_22_14_40_29.stat [CBR Server : Unicast Session Start (seconds)] Compare By : Node ID I (x]
Application o [1025]
[=- CBR Client
Unicast Session Start (seconds) . . N i .
Unicast Session Fingh (seconds) - CBR Server : Unicast Session Start (seconds), Comparison Type: Node
First Unicast Fragment Sent (seconds) -
Last Unicast Fragment Sent (seconds) E 36
Total Unicast Fragments Sent (fragments) ] 30.
First Unicast Message Sent (seconds) E';; 24
Last Unicast Message Sent (seconds) kA b 18
Total Unicast Messages Sent (messages) & S 12
Total Unicast Data Sent (bytes) -2 5
Total Unicast Overhead Sent (bytes) 8~
Unicast Offered Load (bits/second) £ 0
(= CBR Server =

Unicast Session Finish (seconds)
First Unicast Fragment Received (seconds)
Last Unicast Fragment Received (seconds)

Node Id

iii. VolP MI/&5list -

® 7 3——>4 [B/AN VolP 53,

RUN J&id,

g, BImm 7-—> 8, EEMRIFIEHFMR., BUSIRERD
M 7 7£ 35 sec It &gz, MR 8 7£ 35.0058 sec B

1B PLAY 58, WTFE, #27“No route to the remote



target Host!destination domain unknown: sip:Tom@aZ2.com”,

]
190.0.1.8]

The simulator exited with an error status. Check the output window for the

exact error messages.

Current Sim Time[s] = 18.000275322 Real Time[s] = 0 Completed 6%
Current Sim Time[s] = 21.000275322 Real Time[s] = 0 Completed 7%
Current Sim Time[s] = 24.000275322 Real Time[s] = 0 Completed 8%
Current Sim Time[s] = 27.000275322 Real Time[s] = 0 Completed 9%
Current Sim Time[s] = 30.000275322 Real Time[s] = 0 Completed 10%
Current Sim Time[s] = 33.000275322 Real Time[s] = 0 Completed 11%
Current Sim Time[s] = 36.000275322 Real Time[s] = 0 Completed 12%
Current Sim Time[s] = 39.000275322 Real Time[s] = 0 Completed 13%
Current Sim Time[s] = 42.000275322 Real Time[s] = 0 Completed 14%
Current Sim Time[s] = 45.000275322 Real Time[s] = 0 Completed 15%
Current Sim Time[s] = 48.000275322 Real Time[s] = 0 Completed 16%
Current Sim Time[s] = 51.000275322 Real Time[s] = 0 Completed 17%
Current Sim Time[s] = 54.000275322 Real Time[s] = 0 Completed 18%
Current Sim Time[s] = 57.000275322 Real Time[s] = 0 Completed 19%
Current Sim Time[s] = 60.000000000 Real Time[s] = 0 Completed 20%

Error in file ..\libraries\multimedia_enterprise\src\multimedia_sip.cpp:1775
No route to the remote target Host!destination domain unknown: sip:Tom@a2.com

o TEM Proxy ZIEIZRAN VolP g%, PLAY H4E, 1RR“Proxy node cannot initiate a call”



untitled_1

myVoIP_Proxy2 |

|-1000 -500 0 500 1000
1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1
| WalP _,Xg]
1000 A9RD26
- EXata
500_| The simulator exited with an error status. Check the output window for the
/B exact error messages.

Current Sim Time[s] = 15.000275322 Real Time[s
Current Sim Time[s] = 18.000275322 Real Time[s
Current Sim Time[s] = 21.000275322 Real Timel[s,
Current Sim Time[s] = 24.000275322 Real Time[s
Current Sim Time[s] = 27.000275322 Real Time[s]
Current Sim Time[s] = 30.000275322 Real Time[s
Current Sim Time[s] = 33.000275322 Real Time[s,
Current Sim Time[s] = 36.000275322 Real Time[s
Current Sim Time[s] = 39.000275322 Real Time[s
Current Sim Time[s] = 42.000275322 Real Time[s
Current Sim Time[s] = 45.000275322 Real Time[s
Current Sim Time[s] = 48.000275322 Real Time[s,
Current Sim Time[s] = 51.000275322 Real Time[s
Current Sim Time[s] = 54.000275322 Real Time[s
Current Sim Time[s] = 57.000275322 Real Time[s]

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Completed 5%
Completed 6%
Completed 7%
Completed 8%
Completed 9%
Completed 10%
Completed 11%
Completed 12%
Completed 13%
Completed 14%
Completed 15%
Completed 16%
Completed 17%
Completed 18%
Completed 19%

Error in file ..\lbraries\multimedia_enterprise\src\multimedia_sip.cpp:3063
Proxy node cannot initiate a call

* TmR3-—>4jE7R CBR W55, 35 sec ISR, BEERWA

Application

(= CBR Client

Unicast Session Start (seconds)
Unicast Session Finish (seconds)
First Unicast Fragment Sent (seconds)
Last Unicast Fragment Sent (seconds)

Total Unicast Fragments Sent (fragments)
First Unicast Message Sent (seconds)
Last Unicast Message Sent (seconds)
Total Unicast Messages Sent (messages)
Total Unicast Data Sent (bytes)

Total Unicast Overhead Sent (bytes)

[ CBR Server

Application

Unicast Offered Load (bits/second)

Unicast Session Finish (seconds)

First Unicast Fragment Received (seconds)
Last Unicast Fragment Received (seconds)
Total Unicast Fragments Received (fragments)
First Unicast Message Received (seconds)
Last Unicast Message Received (seconds)
Total Unicast Messages Received (messages)
Total Unicast Data Received (bytes)

=1 CBR Client

[=- CBR Server

Unicast Session Start (seconds)

Unicast Session Finish (seconds)

First Unicast Fragment Received (seconds)
Last Unicast Fragment Received (seconds)
Total Unicast Fragments Received (fragments)
First Unicast Message Received (seconds)
Last Unicast Message Received (seconds)

Tatal liniFack Maceanac Raraiad fmaceanac)

Unicast Session Finish (seconds)

First Unicast Fragment Sent (seconds)
Last Unicast Fragment Sent (seconds)
Total Unicast Fragments Sent (fragments)
First Unicast Message Sent (seconds)
Last Unicast Message Sent (seconds)
Total Unicast Messages Sent (messages)
Total Unicast Data Sent (bytes)

Total Unicast Overhead Sent (bytes)
Unicast Offered Load (bits/second)

l

[CBR Server : Unicast Session Start (seconds)] Compare By : Node ID |

Unicast Session Start
(seconds)

CBR Server : Unicast Session Start (seconds), Comparison Type: Node

Node: 4
Metric Value: 35.003
Total Metric Value: 35.003

Node Id

[CBR Client : Unicast Session Start (seconds)] Compare By : Node ID

Unicast Session Start

(seconds)
o

CBR Client : Unicast Session Start (seconds), Comparison Type: Node

Node: 3
Metric Value: 35
Total Metric Value: 35

Node Id

V. TE3——>4[E)i7R 00 FTP Generic WS EHEEHERA, H1{t724 VolP BIEf? E4 282 1 ZR A (o) gi?



B\
(900,18

[190.0.2.2]

&

[190.0.2.2]

S

Vi. Y& Proxy 7 #1 8 24/ Enable RTP, {NARRTHEE:




ST DT TR VUIWUUUUDYUUY VLU TR VWV I LAY SV Y

Error in file ..\libraries\multimedia_enterprise\src\multimedia_sip.cpp:1775
No route to the remote target Hostldestination domain unknown: sip: Tom@a2.com

vii. EEERZiRY DNS XfF, AR, RBEHFR!

s

# DNS address file may contain:

#
8 az.com interfacel
7 al.com interfacel
$

viii. J&# Proxy, BoE BGP Parameters 7 Yes, BRI, RERR! R,

General  Node Configuration | Interfaces | L Help

Mobility and Placement BGP Configuration

Network Layer

[=I- Routing Protocol Property Value
BGP Configuration ‘
Router Prongties [-] Set BGP Protocol Parameters Yes v| 4|
;rsféport Layer Enable Legacy Support Yes ~|
Application Layer Start Time 0 |seconds =]
Network Management -
User Behavior Model Hold Time Interval 90 |seconds |
Battery Model - =
05 Resource Model Large Hold Time Interval 4 [ minutes ~|

& EXtEnm Interface Properties Minimum External Route Advertisement... |30 |seconds ~|
au
File Statistics Minimum Internal Route Advertisement... |5 Iseconds ;I
Statktics Detabase Minimum AS Origination Interval 15 |seconds ~|

Packet Tracinn

X, TEATERAY VolP H8EIEE 5T, tEaTE 1-—>2 § 4——>5 Z[EFRIFA VolP W55, WMRE)

WM. BEEMEERNT, HARER! !

Application

[#- VOIP Receiver =
[=- VOIP Initiator
Session Initiated At (s
Unicast Session Start (seconds)
Unicast Session Finish (seconds)
First Unicast Fragment Sent (seconds)
Last Unicast Fragment Sent (seconds)
First Unicast Fragment Received (seconds)
Last Unicast Fragment Received (seconds)
Total Unicast Fragments Sent (fragments)
Total Unicast Fragments Received (fragments)
First Unicast Message Sent (seconds)
Last Unicast Message Sent (seconds)
First Unicast Message Received (seconds)
Last Unicast Message Received (seconds)
Total Unicast Messages Sent (messages)
Total Unicast Messages Received (messages)
Total Unicast Data Sent (bytes)
Total Unicast Data Received (bytes)
Total Unicast Overhead Sent (bytes)
Total Unicast Overhead Received (bytes)
Average Unicast End-to-End Delay (seconds)
Unicast Offered Load (bits/second)

[VOIP Initiator : Session Initiated At (s)] Compare By : Node ID

VOIP Initiator : Session Initiated At (s), Comparison Type: Node

[64998]
O [65000]

70.

E 60,
=
<

g 50

] 40
S

£ 30,
2
2

2 20
«©

10

0.

Node 1d

[VOIP Receiver : Unicast Session Start (seconds)] Compare By : Node ID ]

a

Total Unicast Data Received (bytes)

Total Unicast Overhead Sent (bytes)

Total Unicast Overhead Received (bytes)
Average Unicast End-to-End Delay (seconds)
Unicast Offered Load (bits/second)

Unicast Received Throughput (bits/second)
Smoothed Unicast Jitter (seconds)

£ |~ myVoIP_Proxy2_Nov_23_22_19_20_28.stat
o
2
2 Applcation |
2 = VOIP Receiver -
Unicast Session Finish (seconds)
£ First Unicast Fragment Sent (seconds) 80
B Last Unicast Fragment Sent (seconds) 70
§ First Unicast Fragment Received (seconds)
(5] Last Unicast Fragment Received (seconds) v 60.
Total Unicast Fragments Sent (fragments) s
5 Total Unicast Fragments Received (fragments) 1] 50
pr} First Unicast Message Sent (seconds) E‘,}
2 Last Unicast Message Sent (seconds) 2 "E 40,
L First Unicast Message Received (seconds) &8 30
Last Unicast Message Received (seconds) -3
Total Unicast Messages Sent (messages) 8~ 20,
Total Unicast Messages Received (messages) E
Total Unicast Data Sent (bytes) | =l 10.

VOIP Receiver : Unicast Session Start (seconds), Comparison Type: Node

[64998]
O [65000]

Node 1d

5

1E



[190.0.2.2]

|

X ZFRERT! VD [FEEZ DNS XHEERLB! [RE2IEEHBH Interface [EERE IP H#hiit] 5k
T, BIME 7 B9—17, ROZENBENERFProxy IP fhhit, IEREY dns BEEIIT:

*

7 az.com 190.0.2.6
8 al.com 190.0.1.6
5. 0th&ER

a. HRM=1EEE VolP NA: 3-—>4, 2-—>5, 6-—>1, DRIFIATF 20sec, 30sec, # Tmin, EFRTF 4
min, Run and Play,



190.0.1.3] ME0.0.2.1]
01

0l

Nodes | Groups | Interfaces | Networks  Applications | Hierarchies |

Type Source ID ination ID Start Time End Time
VoIP 3 4 20S 4M
VoIP 2 5 308 4M
VoIP 6 1 M 4M

0

noiir\ 4, # -

—4
< |, A\panhig 190429 )
SR . % B ey Y- WolP Jpay
Y 1950 ‘i‘ > ¢

NolP

]

S

=
o
[

[

—myVoIP_Proxy2_Nov_23_22_20_12_53.stat [VOIP Initiator : Session Initiated At (s)] Compare By : Node ID I (x]

Minimum MOS B 0 [64998] ~
Average MOS VOIP Initiator : Session Initiated At (s), Comparison Type: Node ‘ I

(=) VOIP Initiator

Session Initiated At (s)

Unicast Session Start (seconds)
Unicast Session Finish (seconds)

First Unicast Fragment Sent (seconds)

Last Unicast Fragment Sent (seconds)

First Unicast Fragment Received (seconds)
Last Unicast Fragment Received (seconds)
Total Unicast Fragments Sent (fragments)
Total Unicast Fragments Received (fragments)
First Unicast Message Sent (seconds)

Last Unicast Message Sent (seconds)

First Unicast Message Received (seconds)

Last Unicast Message Received (seconds) 104

70.

60,

50.

40,

30§

Session Initiated At (s)

204

Total Unicast Messages Sent (messages)
Total Unicast Messages Received (messages) 0
Total Unicast Data Sent (bytes) 2 3 6
Total Unicast Data Received (bytes)

Total Unicast Overhead Sent (bytes) Node Id
Total Unicast Overhead Received (bytes)

Averane lInicast Fnd-to-Fnd Delav (seconds)




myVoIP_Proxy2_Nov_23_22_20_12_53.stat

Application

[VOIP Receiver : Unicast Session Start (seconds)] Compare By : Node ID ]

=- VOIP Receiver -
Unicast Session Finish (seconds)
First Unicast Fragment Sent (seconds)
Last Unicast Fragment Sent (seconds)
First Unicast Fragment Received (seconds)
Last Unicast Fragment Received (seconds)
Total Unicast Fragments Sent (fragments)
Total Unicast Fragments Received (fragments)
First Unicast Message Sent (seconds)
Last Unicast Message Sent (seconds)
First Unicast Message Received (seconds)
Last Unicast Message Received (seconds)

Total Unicast Messages Sent (messages)
Total Unicast Messages Received (messages)
Total Unicast Data Sent (bytes)

Total Unicast Data Received (bytes)

Total Unicast Overhead Sent (bytes)

Total Unicast Overhead Received (bytes)
Average Unicast End-to-End Delay (seconds)
Unicast Offered Load (bits/second)

Unicast Received Throughput (bits/second)
Smoothed Unicast Jitter (seconds)

c. FTRIKEIR RTP BI4R:

VOIP Receiver : Unicast Session Start (seconds), Comparison Type: Node

Unicast Session Start
(seconds)

O [64996] 3‘

W [64998] ~|
[l bl

Node Id

myVoIP_Proxy2_Nov_23_22_20_12_53.stat

Application

Total Unicast Overhead Received (bytes)
Average Unicast End-to-End Delay (seconds)
Unicast Offered Load (bits/second)
Unicast Received Throughput (bits/second)
Smoothed Unicast Jitter (seconds)
Average Unicast Jitter (seconds)
Total Unicast Jitter (seconds)
Taking Time
Maximum One Way Delay (s)
Minimum One Way Delay (s)
Average One Way Delay (s)
Maximum MOS
Minimum MOS
Average MOS
- Bellman-Ford
- SIP
= RTP
Total Sessions
Remote SSRC
Session Started At (s)
Session Closed At (s
Number of Packets Sent
Number of Bytes Sent
Number of Packets Received
Number of Bytes Received

[RTP : Number of Packets Sent] Compare By : Node ID

RTP : Number of Packets Sent, Comparison Type: Node
6500.
6000
5500.
5000.
4500.
4000.
3500
3000.
2500.
2000
1500.
1000.
500.

Number of Packets
Sent

W [646656660] i!

W [503435596] ~
< »

Node Id

myVoIP_Proxy2_Nov_23_22_20_12_53.stat

Application

Total Unicast Overhead Received (bytes)
Average Unicast End-to-End Delay (seconds)
Unicast Offered Load (bits/second)
Unicast Received Throughput (bits/second)
Smoothed Unicast Jitter (seconds)
Average Unicast Jitter (seconds)
Total Unicast Jitter (seconds)
Taking Time
Maximum One Way Delay (s)
Minimum One Way Delay (s)
Average One Way Delay (s)
Maximum MOS
Minimum MOS
Average MOS
- Bellman-Ford
- SIP
= RTP
Total Sessions
Remote SSRC
Session Started At (s)
Session Closed At (s)
Number of Packets Sent
Number of Bytes Sent

Number of Bvtes Received

[RTP : Number of Packets Received] Compare By : Node ID

[x]

RTP : Number of Packets Received, Comparison Type: Node

W [646656660] 3‘

W [503435596] |
J |

6500
6000
5500
2 5000
5] 4500,
= 4000,
]
23 3500
5% 3000
g 2500
£« 2000
3 1500.
1000
500,
0.
T T
1 2 3 4 5 6

Node Id

L

d. B P BRHE: BIUFTHN—FREREETR/RBEICR.

Application
Transport

Network

Fragments created

Fragments received

Fragments dropped

Fragments in Buffer

Fragments reassembled

Packets created after reassembling

ipInDelivers TTL sum

ipInDelivers TTL-based average hop count

Data packets sent unicast (packets)

packets’
packets

Control packets sent unicast (packets)

Control packets received unicast (packets)

Control packets forwarded unicast (packets)

Data bytes sent unicast (bytes)

Data bytes received unicast (bytes)

Data bytes forwarded unicast (bytes)

Control bytes sent unicast (bytes)

Control bytes receved unicast (bytes)

e. iIBE MOS ¥HEE: VolP 9iiHH MOS {9 ER,
1959 3.29891. WFH LML

IP : Data packets forwarded unicast (packets), Comparison Type: Node

32000.
28000
24000
20000
16000 T
12000
8000.
4000

Data packets
forwarded unicast
(packets)

Node: 9
Metric Value: 27733

tal Metric Value: 27733

Node 1d

XT=E

B4ER,

BT E5EERBUARNEIFEEX.

EANAN
=

9 15



myVoIP_Proxy2_Nov_23_22_20_12_53.stat [VOIP Receiver : Minimum MOS] Compare By : Node ID (x]
Application O [64996] =
Total Unicast Data Sent (bytes) 4] W [64998] ~|
Total Unicast Data Received (bytes) ar - Mini . . < »
Total Unicast Overhead Sent (bytes) VOIP Receiver : Minimum MOS, Comparison Type: Node
Total Unicast Overhead Received (bytes)
Average Unicast End-to-End Delay (seconds) ™ 3.6.
Unicast Offered Load (bits/second) =} 3.2,
Unicast Received Throughput (bits/second) z
Smoothed Unicast Jitter (seconds) § 2.8 =
Average Unicast Jitter (seconds) E 24 Node: 1 .
Total Unicast Jitter (seconds) ] 2 Metric Value: 3.20891
Taking Time b3 Total Metric Value: 3.29891
Maximum One Way Delay (s) 1.6.
Minimum One Way Delay (s) 12
Average One Way Delay (s) b
Maximum MOS 0.8
Minimum MOS 0.4.
Average MOS
= VOIP Initiator o T
Session Initiated At (s) 1 4 5
Unicast Session Start (seconds)
Unicast Session Finish (seconds)
First Unicast Fragment Sent (seconds) Node 1d
Last Unicast Fragment Sent (seconds)

6. 418
BINE I E TR - A2 ™M 2 B8 VolP &1, $55& SIP Proxy Bi¥RXBAlIEAN, MAZEE RTP
M, 5 EXata BHHIFLEREMFATEZFRAMIER. ANBERIMEX FEBE, VolP 24, DNS BEEIFEX
B —EREXE, SFE DNS XHHR Proxy B9 NodelD [G#9%E, 71 HblHiEA0 2 HAYERL 11



EXata®>] (14) : VolP =15 Proxy 175 Step by Step

Bin: 8i—1 B=1 i VolP 1=, SIP IEIY#&EINA Proxy Routed; ETRIEA-IEHZIREIN
ZHg8: D:\Scalable\exata\5.1\scenarios\multimedia_enterprise\voip\sip\multi-domain-4; [F1EX
ata®2>] (13) : VolP fig Proxy %5 Step by Step

TH: EXata 5.1

HEA: 2022-11-23 by Jiangtao Luo

1. QIEMECRIT=

a. YFE Proxy 152 ([SlEXata®>] (13) : VolP FiF Proxy 172 Step by Step) B7ZH myVolP_Proxy3.

2. glEMECEIRTH

a. Il R

" A TERAEE TS —1 Switch, —1 Hub. 3 ™ UA, #—1 Proxy; AN 3 7~ default
device, HIENBETMIEAZ, ERUTE

_ 7] | y‘ﬂ]

~/[10]
\olP | ]
WolP ]

] VolP ]

b.BEEETIR

-
”


note://WEBca8e679ee81a987191d5554be55f95ab
note://WEBca8e679ee81a987191d5554be55f95ab

i. 188 Proxy T &
REFTIEAT & 18 fENETE Proxy, —H%8 3 P Proxy 158, 7, 8 18, AT A 18 IBEREMN
ICon,

i I E RS
NFEHIEERAHZE T R 19 IRESIER ICON
i, 1% 8 SIP &§iH
FEBEYT AR 15, 16, 17, EIFAEN ICON; Eitb, MKW TE:

18]

7] ~ V]

0]

LI

WnlP L ]

= ]

—

YVnlP ]

BRNGITER, Rk 3 T VolP WHE{NEEEREET.

3. Eo B M S hiX
a. 18 Proxy [AFEEZE! 1 | ]
m REFFIEH Proxy T4 18: Node Configuration: Application Layer, & FEIRES ., &2
“Configure as SIP Proxy” i%& Yes, SIP Call Model: Proxy Routed; Enable RTP: No, H%b,
“Terminal Alias Address File” ] dns X450k RAERIA M, EEHITIENR, TERE Save as
Portable, MBMXIIXIHRFEAGRERT.



Default Device Properties (Default Device 18) ? X

General  Node Configuration | Interfaces | U Help
Mobility and Placement Application Layer
Network Layer
[=I- Routing Protocol Property Value
& )
;ueeGer(r.‘ggeﬁrgttijergtmn [-] Multimedia Signalling Protocol SIP ~| 4
;"gl'_‘sport Layer Configure as SIP Proxy Yes ~| 4
SIP Transport Layer Protocol TCP |
Network Management
User Behavior Model SIP Call Model Proxy Routed =l 4
gztt;gohg?gee:‘do del Terminal Alias Address File F:/ex/myVoIP_Proxy3/myVolP.sip _| 4l
[ Exte'trgnal Interface Properties DNS Address File F:/ex/myVoIP_Proxy3/default.dns _[ Kl
au —
File Statistics [-] Set VoIP Parameters Yes ~| 4l
ggaciﬁqrggiﬁagbase VoIP Connection Delay 5 |seconds ~| 4
VoIP Call Timeout 60 |seconds -l
VoIP Total Loss Probability 5.07
Enable RTP No ~|
Enable MDP No |

b. IR B &
n Hfth&RixEMEE, Node Configuration——>Application Layer, Multimedia Singnaling Protocol:
SIP; {B5EE“Configure as SIP Proxy” i% No; SIP Call Model: Proxy Routed; Enable RTP: Yes,

Group Default Device Properties (Default Device 15, Default Device 16, Default Device 17) ? X
General  Node Configuration | Interfaces | U Help
Mobility and Placement Application Layer
Network Layer
[=I- Routing Protocol Property Value
uESrP p(r:g;g%;:tion [-] Multimedia Signalling Protocol SIP ~| 4
;"SE;DO"C Layer Configure as SIP Proxy No |
SIP Transport Layer Protocol TCP |
ﬂgg}"’ggﬁ:ﬂ,ﬁ’oﬁaﬂi’jﬁnt SIP Call Model Proxy Routed =l 4
?)i;tt;goh:?cdee:wo del Terminal Alias Address File F:/ex/myVoIP_Proxy3/myVoIP.sip _l 4l
# E;;tesrgaatlislgzsrface Properties DNS Address File F:/ex/myVoIP_Proxy3/default.dns _l _jj
Statistics Database [-] Set VoIP Parameters Yes E 4l
Packet Tracing VoIP Connection Delay 3 |seconds ~| 4
VoIP Call Timeout 60 |seconds ~|
VoIP Total Loss Probability 5.07
[-] Enable RTP Yes ~| 4
RTCP Session Management Bandwidth .. |64000
Enable RTP Jitter Buffer No |
Enable MDP No ~|

c. #7713 Save as Portable...
d. B AZ=E B F THMLEZA (SIP Address Alias File) : myVolP.sip, 1RIEAIZ=LFRAY IP itk 5 B TS
4, #MFEFRIE Proxy 1 KRimAOithit 5514



1 190.0.1.1 Alice al.com 7 190.0.1.6
2 190.0.1.2 Bob al.com 7 1%0.0.1.6
3 190.0.1.3 Calwvin al.com 7 190.0.1.6
7 190.0.1.6 Proxyl al.com 7 190.0.1.6
8 190.0.2.6 Proxy2 az.com 8 190.0.2.6
4 190.0.2.1 Tom az2.com 8 190.0.2.6
5 190.0.2.2 Jack az2.com 8 190.0.2.6
6 190.0.2.3 Smith az2.com 8 190.0.2.6
15 1%0.0.11.1 WangHai a3.com 18 190.0.11.6
l1¢ 190.0.11.2 LiMing a3.com 18 190.0.11.6
17 1%0.0.11.3 ZhaoFei a3.com 18 190.0.11.6
18 190.0.11.1 Proxy3 a3.com 18 190.0.11.6

I {82 dns X{4: default.dns [HEE=EZ=! | | ], 00 Domain 5 28 Domain Z[8l#Y Proxy it
22, [IE: 3R %A Proxy T2 ID, EEIERMIPHLYIIERNEEMIE, BI3EiZ Proxy FRTE
Aotl] 3N dns XEROZRILAIR D RE 3 T AEMISE, MERIAREEA Proxy]

7 az.com 190.0.2.6
7 a3.com 190.0.11.6
8 al.com 190.0.1.6
8 a3.com 190.0.11.6
18 al.com 190.0.1.6
18 az.com 190.0.2.6

4. g M

a. fE6—-) 17 ZiEiRm—" 888 VolP NA, BITIER



e —
b. BENIZREITI = 17 #EULEI VoIP W55

-myVoIP_Proxy3_Nov_23 22 21 21 32.stat— [VOIP Receiver : Unicast Session Start (seconds)] Compare By : Node ID |

Application ‘
VOIP Receiver

Unicast Session Start (seconds’ VOIP Receiver : Unicast Session Start ds), Comparison Type: Nod
Unicast Session Finish (seconds) iver : Uni n (seconds), parison Type: Node

First Unicast Fragment Sent (seconds) 80.
Last Unicast Fragment Sent (seconds)
First Unicast Fragment Received (seconds) 75.
Last Unicast Fragment Received (seconds)
Total Unicast Fragments Sent (fragments) 70.
Total Unicast Fragments Received (fragments)
First Unicast Message Sent (seconds) 65.
Last Unicast Message Sent (seconds)
First Unicast Message Received (seconds) 60.
Last Unicast Message Received (seconds)
Total Unicast Messages Sent (messages)

Unicast Session Start
(seconds)

Total Unicast Messages Received (messages) 5
Total Unicast Data Sent (bytes) 50
Total Unicast Data Received (bytes)
Total Unicast Overhead Sent (bytes)
Total Unicast Overhead Received (bytes) s
Average Unicast End-to-End Delay (seconds) k
Unicast Offered Load (bits/second) 40.
Unicast Received Throughput (bits/second)
Smoothed Unicast Jitter (seconds) 35,
Average Unicast Jitter (seconds)
Total Unicast Jitter (seconds) k 30,
Taking Time
Maximum One Way Delay (s) 25.
Minimum One Way Delay (s)
Average One Way Dely (s) 20
Maximum MOS
Minimum MOS 15.
Average MOS
VOIP Initiator 10.
Beliman-Ford
SIP 5.
RTP
RTCP 0.
4 5 17

c. FREHRINTRTNE, BERMBES TS, MRETRR




olP

vl

VolP

ol

Ui

olP

7]

5. 0&ER

a. ME VolP MR EMEK:

~myVoIP_Proxy3_Nov_23 22 21 38 36.stat——————

Application

[VOIP Receiver : Unicast Session Start (seconds)] Compare By : Node ID

VOIP Receiver
Unicast S
Unicast Se
First Unicast Fragment Sent (seconds)

Last Unicast Fragment Sent (seconds)
First Unicast Fragment Received (seconds)
Last Unicast Fragment Received (seconds)
Total Unicast Fragments Sent (fragments)
Total Unicast Fragments Received (fragments)
First Unicast Message Sent (seconds)
Last Unicast Message Sent (seconds)
First Unicast Message Received (seconds)
Last Unicast Message Received (seconds)
Total Unicast Messages Sent (messages)
Total Unicast Messages Received (messages)
Total Unicast Data Sent (bytes)
Total Unicast Data Received (bytes)
Total Unicast Overhead Sent (bytes)
Total Unicast Overhead Received (bytes)
Average Unicast End-to-End Delay (seconds)
Unicast Offered Load (bits/second)
Unicast Received Throughput (bits/second)
Smoothed Unicast Jitter (seconds)
Average Unicast Jitter (seconds)
Total Unicast Jitter (seconds)
Teking Time
Maximum One Way Delay (s)
Minimum One Way Delay (s)
Average One Way Dely (s)
Maximum MOS
Minimum MOS
Average MOS

|- VOIP Initiator

- Bellman-Ford

- RTP
RTCP

Unicast Session Start
(seconds)

160.
150.
140,
130.
120.
110.
100.

90.

80.

'VOIP Receiver : Unicast Session Start (seconds), Comparison Type: Node

@ [64990]
@ [64994]

<

2

Node:

Metric Val 0648
Total Metric Value: 136.138|

Node Id

T I I I
4 5 17



myVoIP_Proxy3_Nov_23_22_21_38_36.stat

[VOIP Initiator : Session Initiated At (s)] Compare By : Node ID

Application ‘ @ [64988) B
= VOIP Receiver = W [64990] ~
Unicast Session Start (seconds) | . . N .y " . < »
Unicast Sesson oo (seconde) VOIP Initiator : Session Initiated At (s), Comparison Type: Node KT
First Unicast Fragment Sent (seconds) 140
Last Unicast Fragment Sent (seconds)
First Unicast Fragment Received (seconds)
Last Unicast Fragment Received (seconds) 130
Total Unicast Fragments Sent (fragments)
Total Unicast Fragments Received (fragments) 120.
First Unicast Message Sent (seconds)
Last Unicast Message Sent (seconds) 110,
First Unicast Message Received (seconds)
Last Unicast Message Received (seconds)
Total Unicast Messages Sent (messages) 100
Total Unicast Messages Received (messages) z
Total Unicast Data Sent (bytes) = 90.
Total Unicast Data Received (bytes) ;
Total Unicast Overhead Sent (bytes) g &0
Total Unicast Overhead Received (bytes) 2
Average Unicast End-to-End Delay (seconds) z
Unicast Offered Load (bits/second) = 70
Unicast Received Throughput (bits/second) 5
Smoothed Unicast Jitter (seconds) 2 60.
Average Unicast Jitter (seconds) &
Total Unicast Jitter (seconds) 50,
Taking Time
Maximum One Way Delay (s)
Minimum One Way Delay (s) 40
Average One Way Delay (s)
Maximum MOS 30
Minimum MOS
Average MOS 2
= VOIP Initiator
Session Initiated At (s
Unicast Session Start (seconds) 10
Unicast Session Finish (seconds)
First Unicast Fragment Sent (seconds) 0.
Last Unicast Fragment Sent (seconds) = T
First Unicast Fragment Received (seconds) 2 3 15 16 i
Last Unicast Fragment Received (seconds)
Total Unicast Fragments Sent (fragments) Node Id
Total Unicast Fragments Received (fragments)
VAN 25 =+ . . N E N NG
b. 2H7 SIP 4514 R Invite . 2000K3E R |
[~ myVoIP_Proxy3_Nov_23_22_21_38_36.stat [SIP : Number Of Invite Requests Sent] Compare By : Node ID | %]
Application |
First Unicast Fragment Received (seconds) -]
Last Unicast Fragment Received (seconds) . . " .
Total Uncast Fragments ent (fragments) SIP : Number Of Invite Requests Sent, Comparison Type: Node
Total Unicast Fragments Received (fragments)
First Unicast Message Sent (seconds) 2.3,
Last Unicast Message Sent (seconds) 22
First Unicast Message Received (seconds)
Last Unicast Message Received (seconds) 2.1
Total Unicast Messages Sent (messages) 2 L
Total Unicast Messages Received (messages) 10
Total Unicast Data Sent (bytes) :
Total Unicast Data Received (bytes) 18
Total Unicast Overhead Sent (bytes) 17
Total Unicast Overhead Received (bytes)
Average Unicast End-to-End Delay (seconds) 1.6
Unicast Offered Load (bits/second) 15
Unicast Received Throughput (bits/second) 14
Smoothed Unicast Jitter (seconds) 2 :
Average Unicast Jitter (seconds) sx 13
Total Unicast Jitter (seconds) =8 12,
Taking Time 5o
Maximum One Way Delay (s) 5% 1.1,
Minimum One Way Delay (s) 83 1
Average One Way Delay (s) ES 0.0,
Maximum MOS zZe -
Minimum MOS 0.8.
Average MOS 07.
#- Belman-Ford
= SIP 0.6.
0.5.
Number Of Ack Requests Sent 0.4.
Number Of Bye Requests Sent 3
Number Of Trying Responses Received 0.3,
Number Of Ringing Responses Received 0.2
Number Of Ok Responses Received .
Number Of Invite Requests Received 0.1
Number Of Ack Requests Received 0.
Number Of Bye Requests Received T T T N T N T T ' T
Number Of Ringing Responses Sent 1 4 5 6 7 8 15 16 17 18
Number Of Ok Responses Sent
Number Of Requests Forwarded Node Id
Number Of Responses Forwarded
myVoIP_Proxy3_Nov_23_22_21_38_36.stat [SIP : Number Of Ok Responses Sent] Compare By : Node ID [x]
Application |
First Unicast Fragment Received (seconds) B
Last Unicast Fragment Received (seconds) . " .
e P Sent (homonts) SIP : Number Of Ok Responses Sent, Comparison Type: Node
Total Unicast Fragments Received (fragments)
First Unicast Message Sent (seconds) 2.3.
Last Unicast Message Sent (seconds) 22
First Unicast Message Received (seconds)
Last Unicast Message Received (seconds) 2.1
Total Unicast Messages Sent (messages) 2l
Total Unicast Messages Received (messages) 10
Total Unicast Data Sent (bytes) )
Total Unicast Data Received (bytes) 1.8
Total Unicast Overhead Sent (bytes) 17.
Total Unicast Overhead Received (bytes)
Average Unicast End-to-End Delay (seconds) L6
Unicast Offered Load (bits/second) 1.5.
Unicast Received Throughput (bits/second) 1.4,
Smoothed Unicast Jitter (seconds) = :
Average Unicast Jitter (seconds) o5 1.3
Total Unicast Jitter (seconds) 5% 1.2,
Taking Time 58
Maximum One Way Delay (s) g€ 1.1
Minimum One Way Delay (s) g3 1
Average One Way Delay (s) zZg 09
Maximum MOS = -
Minimum MOS 0.8.
Average MOS 07.
- Beliman-Ford
= SIP 0.6.
Number Of Invite Requests Sent 0.5.
Number Of Ack Requests Sent 0.4,
Number Of Bye Requests Sent y
Number Of Trying Responses Received 0.3,
Number Of Ringing Responses Received 0.2.
Number Of Ok Responses Received
Number Of Invite Requests Received 0.L
Number Of Ack Requests Received 0.
Number Of Bye Requests Received T T T T T T T T T
Number Of Ringing Responses Sent 1 4 5 6 7 8 15 16 7 18
Number Of Requests Forwarded Node 1d
Number Of Responses Forwarded
Numher Of Reauests Drannad

c. EUAEIEIN RTP B4R : RTPSiTHIFEL end-to—end delay



-~ myVoIP_Proxy3_Nov_23_22_21_38_36.stat

Application |

= VOIP Receiver

- VOIP Initiator

- Bellman-Ford

# SIP

= RTP
Total Sessions
Remote SSRC
Session Started At (s)
Session Closed At (s)
Number of Packets Sent
Number of Bytes Sent
Number of Packets Received
Number of Bytes Received
Number of Packets Dropped Due To Source Validation
Number of Invalid Packets Discare
Average En nd Delay (s
Average Jitter (s)
Max sequence received

# RTCP

d. WEE IP 8% L5

[RTP : Average End-to-End Delay (s)] Compare By : Node ID |

4

RTP : Average End-to-End Delay (s), Comparison Type: Node

B [1111469827] 3‘
(] [1681763915]4’ﬂ
« »

0.055.
0.05.
0.045.
0.04
)
- 0.035.
2
£I1C) 0.03.
iz
23
828 0.0z
5
g
<
0.02
0.015.
0.01.
0.005.
0.
T
1 2 3 4 5 6

Node Id

15 16 17

~myVoIP_Proxy3_Nov_23_22_21_38_36.stat

Applcstion |

Transport |

Network ‘

=P -
ipInHdrErrors
ipInDelivers
ipFragFails
ipInUnknownProtos
Packets fragmented
Fragments created
Fragments received
Fragments dropped
Fragments in Buffer
Fragments reassembled
Packets created after reassembling
ipInDelivers TTL sum
ipInDelivers TTL-based average hop count
Data packets sent unicast (packets)
Data packets received unicast kets’
Data packets forwarded unicast (packets
Control packets sent unicast (packets)
Control packets received unicast (packets)
Control packets forwarded unicast (packets)
Data bytes sent unicast (bytes)
Data bytes received unicast (bytes) b
Data bytes forwarded unicast (bytes)
Control bytes sent unicast (bytes)
Control bytes receved unicast (bytes)
Control bytes forwarded unicast (bytes)
Nata nackat cant hraadract (narkatcl

e. Done,

#hie

BINSEIMET Proxy B9 5 3

[IP : Data packets forwarded unicast (packets)] Compare By : Node ID

1P : Data packets forwarded unicast (packets), Comparison Type: Node

60000.
55000.
50000.
45000.
40000.
35000.
30000
25000.
20000,
15000.
10000.

5000.

Data packets
forwarded unicast
(packets)

TR VoIP 218,

EXata B F L E NS EFRAMIER

15312 SIP Proxy BIIENIEN, TAZT RTP



EXata®2>] (15) : VolP % -Wifi ;R S15= Step by Step

Bir: EI—D BLE-WIiFi VolP BEMNERS 172,
2

-0y

: D:\Scalable\exata\5.1\scenarios\multimedia_enterprise\voip\sip\multi-domain-2; [EEX
ataz2>] (13) : VolP fig Proxy 155 Step by Step

{EXata 5.1 Multimedia and Enterprise Model Library) ; [BEXata®>] (02) : WiFita=Eks;

T H: EXata 5.1

HER: 2022-11-24 by Jiangtao Luo

1. QIENEEiD=

a. £l myVolP_Proxy2 i7%&, save as portable; Ef&5 myVolP_Proxy2_wifi,
b. Channel properties BZRIAR{EE, 2.4 GHz;
c. Terrain B2 3000x1500,

2. BIEEMECERTH

a. BT R
= Y8R Hub 5 spi— default device, T 12, BUER AP, KE{IBEWEFIR
= RII— Wireless subnet (2.0) , EERimTSR 4, 5, 6 # AP,
» EE P B RETH, ATE

Y]
190.0.1 6]

190.0.6.5] $90020)
gr12] 199024 2
L4 = ’ ’ !

5 [190023] “900211
Vol ] 1190.0.2.2]

)| , I
VinlP
190. ] ]
il

m JIEAF, RUN BHRRHEE, “Error in default.sip: Proxy nodeld and Proxy IP address mismatch”,
MRR UA B9 IP #ht D ATER, BRMATSIRT default.sip MiZ2 MR A & X4 KR H IR,

b. BB R
i. %8 Proxy TE
Proxy T m4MAT, FEE IP HitETK, EEMXEENICER & XHE,



note://WEBca8e679ee81a987191d5554be55f95ab
note://WEBc99567a3e555df41554a5e90f3cc7feb

i. iIXE AP
BB T R 12 fFR AP, #2 BEXata®>] (02) : WiFith=iE #TEE, ®ESEN

ICON,
ii. 1% B SIPLR §rik

065] [190.0.2.0]

NP E

’

17k
’
’

. - /

023 ‘
Heonz21

[190.0.2.9)

— &

’

190.0.1.3]
190.0.1.

3. EEE MY

a. 1% & Proxy
m %8 Proxy T kT, B,
b.1x8® AP
= Node Configuration: routing protocol: AODV [/ZEIEHXFREAR, A Bellman-FordEIw]]


note://WEBc99567a3e555df41554a5e90f3cc7feb

Default Device Properties (Default Device 12) ? X
General  Node Configuration I Interfaces | U Help
Mobility and Placement Routing Protocol -
- Network Layer |
EH»» Property Value
- Router Properties ;
. Transport L’;yer [-] Routing Protocol IPv4 AODV ~| 4
~MPLS Network Diameter (hops) 35
Application Layer
Network Management Node Traversal Time 40 lmilli-seconds ;]
User Behavior Model -
 Battery Model Active Route Timeout Interval 3 |seconds =l
- 0S Resource Model 5 =
& External Interface Properties My Route Timeout Interval 6 |seconds ~|
- Faults Maximum RREQ Retries
File Statistics
Statistics Database Route Deletion Constant 5
Packet Tracing Enable Hello Messages No |
Enable Local Repair No ~|
Enable Better Route Search No ;]
Enable Acknowledgement Processing  |No ;]
Maximum Number of Buffered Packets |100
Maximum Buffer Size (bytes) 0
Open Bi-directional Connection No ~|
TTL Start 1 i
TTL Increment 2
TTL Threshold 7
RREQs Replied by Destination Only No ~|
Enable IP Forwarding Yes | L]
& Find Apply | ok | cancel | Add ToBatch

= |nterfaces: Jo# Interface: Physical Layer: Radio Type: 802.11b Radio; MAC Layer: Station

Association Type: dynamic; Set as Access Point: Yes; [FT4iZOAMMMIY: AR Bellman—

FordBieT]




Default Device Properties (Default Device 12) ? X
General I Node Configuration ~ Interfaces L Help
= Interface 0 MAC Layer &
Physical Layer I
-~ MAC Layer Property Value
el [-] MAC Protocol 802.11 -l
[P s Short Packet Transmit Limit 7
Interface 1 Long Packet Transmit Limit 4
RTS Threshold (bytes) 0
Stop Receiving after Header Mode No ;I
[-] Station Association Type Dynamic ~| 4
SSID TEST1
[-] Set as Access Point Yes ~| 4
Beacon Start Time (TUs) 1
Beacon Interval (TUs) 200
DTIM Period (beacon intervals) |3
Relay Frames Yes |
Enable Power Save Mode No |
Operating Channel 0
Set as Point Coordinator No ;] |
Set Mesh Parameters No |
Enable Directional Antenna Mode No |
Security Protocol None ~|
Specify Network Security Parameters No | L]
& Find Apply I oK Cancel | Add To Batch|

m HithRix 4-6, EWECE, Application Layer 35, {3¥E) SIP &if: “Configure as SIP Proxy” i%
No, SHECEUT: Configure as SIP Proxy: Yes; SIP Call Model: Proxy Routed; Enable RTP:

Yes,



Default Device Properties (Default Device 6)

~
X

General  Node Configuration | Interfaces | U Help
Mobility and Placement Application Layer
[+ Network Layer
[+ Routing Protocol Property Value
- Router Properties : - ;
- Transport Lgyer [-] Multimedia Signaliing Protocol SIp ~| 4
- MPLS Configure as SIP Pro: No 52
- Application Layer fia e _I
Network Management SIP Transport Layer Protocol TCP LI
User Behavior Model
 Battery Model SIP Call Model Proxy Routed >l 4
-~ 0OS Resource Model o . -
- External Interface Properties < myVolP.sip K
- Faults DNS Address File default.dns _[ K|
File Statistics ——
Statistics Database [-] Set VoIP Parameters Yes ~| 4
Packet Tracing VoIP Connection Delay 8 |seconds |
VoIP Call Timeout 60 |seconds ~|
VoIP Total Loss Probability 5.07
[-] Enable RTP Yes ~| 4
RTCP Session Management Bandwidth ... |64000
Enable RTP Jitter Buffer No |
Enable MDP No ~|
&, Find Apply I oK | Cancel | Add To Batchl

d. BEAMINEATEEA MY AODV [[FEILIXEAXREY, FrEE Wik 85 UE 8574 1% /Y Routing

Protocol #Ei% Bellman—Ford]




Default Device Properties (Default Device 6) ? X
General  Node Configuration | Interfaces | U Help
Mobility and Placement Routing Protocol -
Network Layer ]
[+ Routing Protocol Property Value
Router Properties = & a5
Transport Layer outing Frotoco AODV ~| 4
MPLS Network Diameter (hops) 35
Application Layer
Network Management Node Traversal Time 40 Imilli-seconds LI
User Behavior Model -
Battery Model Active Route Timeout Interval 3 |seconds -l
0S Resource Model -
& External Interface Properties My Route Timeout Interval 6 |seconds |
Faults Maximum RREQ Retries
File Statistics
Statistics Database Route Deletion Constant 5
Packet Tradng Enable Hello Messages No |
Enable Local Repair No |
Enable Better Route Search No ~|
Enable Acknowledgement Processing No LI
Maximum Number of Buffered Packets |100
Maximum Buffer Size (bytes) 0
Open Bi-directional Connection No ~|
TTL Start 1 i
TTL Increment 2
TTL Threshold 7
RREQs Replied by Destination Only No ~|
Enable IP Forwarding Yes | Ll
&, Find Apply | oK Cancel | Add To Batchl

e. {#77tH = Save as Portable...
4. bt A (4R
a. A tz2 B R TAUMNEZA (SIP Address Alias File) : myVolP.sip, ;& Proxy2 IP ittt f14Ri% IP sthiit
ML, BIEIRTRAY Proxy IP HuhtF T = ID IR IERRELLF=ER,

1 190.0.1.1 Hostl al.com 7 190.0.1.6
2 190.0.1.2 Host2 al.com 7 190.0.1.6
3 190.0.1.3 Host3 al.com 7 190.0.1.6
7 1%0.0.1.6 Proxyl al.com 7 1%50.0.1.6
8 190.0.6.2 Proxy2 az.com 8 190.0.6.2
4 190.0.2.1 Host4 az2.com 8 190.0.6.2
5 190.0.2.2 Host5 az2.com 8 190.0.6.2
€ 190.0.2.3 Hosté az2.com 8 190.0.6.2

5. DNS {4{&

a. BiIADNS X4 default.dns FHF Proxy2 ittt S AEMN S :

#

7 az.com 190.0.6.2

8 al.com 190.0.1.6

# DNS-ADDRESS-FILE is required fo:

6. hngkh A



a. E#IE1T, RIMATWD VolP AARMIN, Error Log RTEE®

Warning in file ..\libraries\multimedia_enterprise\src\multimedia_sip.cpp:1320
Node 8 : TCP connection failure, check properProxy node specification

Warning in file ..\libraries\multimedia_enterprise\src\multimedia_sip.cpp:1320
Node 6 : TCP connection failure, check properProxy node specification

Warning in file ..\libraries\multimedia_enterprise\src\multimedia_sip.cpp:2934

NODE-3:NO ANSWER FROM REMOTE END, CALL RELEASED ON TIMEOUT

Warning in file ..\libraries\multimedia_enterprise\src\multimedia_sip.cpp:1320
Node 8 : TCP connection failure, check properProxy node specification

b. {228 AP H] LKimFcEik OB MX,

2EF A Bellman-Ford, 1BE

5 )
_ [29111:0.2_3.4:
D-q-%b.'u.z.S]

AR

A

o-1180020]

\

7. DGR
/\IIJ\\jJ[]_ | E*Eﬁ VolP M}EH

min, Run and Play,

1—-—>4, 3->6, 5——>2, DHIFFHEF 1 min, 1.2 min, # 1.5 min, &&RF 4

Nodes | Groups I Interfaces | Networks  Applications | Hierarchies |
Type Source ID Destination ID Start Time End Time
VoIP 5 1.5M 4M
VoIP M 4M
VoIP 3 1.2M 4M
D VolIP M 48it45




myVoIP_Proxy2_wifi_Nov_24_22_16_19_50.stat

Application

Maximum MOS
Minimum MOS
Average MOS

(= VOIP Initiator
Unicast Session Start (seconds)
Unicast Session Finish (seconds)
First Unicast Fragment Sent (seconds)
Last Unicast Fragment Sent (seconds)
First Unicast Fragment Received (seconds)
Last Unicast Fragment Received (seconds)
Total Unicast Fragments Sent (fragments)
Total Unicast Fragments Received (fragments)
First Unicast Message Sent (seconds)
Last Unicast Message Sent (seconds)
First Unicast Message Received (seconds)
Last Unicast Message Received (seconds)
Total Unicast Messages Sent (messages)
Total Unicast Messaaes Received (messages)

|

(x]

[VOIP Initiator : Session Initiated At (s)] Compare By : Node ID

W [64996] 9‘

O [64998] ~|
d Dl

VOIP Initiator : Session Initiated At (s), Comparison Type: Node

Session Initiated At (s)

Node Id

myVoIP_Proxy2_wifi_Nov_24_22_16_19_50.stat

Application

[=I- VOIP Receiver

Unicast Session Finish (seconds)

First Unicast Fragment Sent (seconds)

Last Unicast Fragment Sent (seconds)

First Unicast Fragment Received (seconds)
Last Unicast Fragment Received (seconds)
Total Unicast Fragments Sent (fragments)
Total Unicast Fragments Received (fragments)
First Unicast Message Sent (seconds)

Last Unicast Message Sent (seconds)

First Unicast Message Received (seconds)
Last Unicast Message Received (seconds)
Total Unicast Messages Sent (messages)
Total Unicast Messages Received (messages)
Total Unicast Data Sent (bytes)

Total Unicast Data Received (bytes)

Total Unicast Overhead Sent (bytes)

Tatal linicack Muarhasd Racaiad (htac)

c. ETR

[~ myVoIP_Proxy2_wifi_Nov_24_22_16_48_07.stat

Application

Unicast Session Start (seconds

SIEIR RTP G145

[#- VOIP Receiver

#- VOIP Initiator

[+ Belman-Ford

- SIP

= RTP
Total Sessions
Remote SSRC
Session Started At (s)

Number of Bytes Sent

Number of Packets Received

Number of Bytes Received

Number of Packets Dropped Due To Source Validation
Number of Invalid Packets Discard

Average End-to-End Delay (s)

Average Jitter (s)

Max sequence received
4. RTro

u ju

Session Closed At isi
Number of Packets Sent

[VOIP Receiver : Unicast Session Start (seconds)] Compare By : Node ID I (x]
[64996] H‘
] [64998]—'L|
VOIP Receiver : Unicast Session Start (seconds), Comparison Type: Node Al L4
- 105
£
g 90,
co 75.
=) 60
35 45
b ;g’ 30,
=
£ 0
S T
2 4 6
Node Id
[RTP : Number of Packets Sent] Compare By : Node ID (%]

W [646656660] g‘

W [503435596] ¥
4 »

RTP : Number of Packets Sent, Comparison Type: Node

2
K] 5000,
%
4 4000.
=
55 3000.
£° 2000.
£
Z 1000.
0.
T T
1 2 3 4 5 6

Node Id

¥

e B Bttt

myVoIP_Proxy2_wifi_Nov_24_22_16_48_07.stat

Application

[#- VOIP Receiver

- VOIP Initiator

[+ Belman-Ford

- SIP

= RTP
Total Sessions
Remote SSRC
Session Started At (s)
Session Closed At (s)
Number of Packets Sent

Number of Bytes Received

Number of Packets Dropped Due To Source Validation
Number of Invalid Packets Discard

Average End-to-End Delay (s)

Average Jitter (s)

Max sequence received

#- RTCP

d B IPRRHE: HPO

[~ myVoIP_Proxy2_wifi_Nov_24_22_16_48_07.stat

Application

Number of Bﬁes Sent
Number of Packets Received

(%]

W [646656660] g‘

W [503435596] ~|
‘ »

[RTP : Number of Packets Received] Compare By : Node ID

RTP : Number of Packets Received, Comparison Type: Node

2 5000.

£

S 4000.

ag

=2 3000

53

58 2000

2

€ 1000,

z 0.
T T
1 2 3 4 5 6

Node Id

Transport

Network

ipInDelivers TTL sum

ipInDelivers TTL-based average hop count
Data packets sent unicast (packets)

Data packets received unicast (packets,
Data packets forwarded unicast (packets
Control packets sent unicast (packatsl

=]

NELEHBZE, 12 4 AP,

[IP : Data packets forwarded unicast (packets)] Compare By : Node ID

(%]

1P : Data packets forwarded unicast (packets), Comparison Type: Node

Control packets received unic{Control packets sent unicast (packets)]

Control packets forwarded unicast (packets)
Data bytes sent unicast (bytes)

Data bytes received unicast (bytes)

Data bytes forwarded unicast (bytes)
Control bytes sent unicast (bytes)

Control bytes receved unicast (bytes)
Control bytes forwarded unicast (bytes)
Nata narkat cant hradrack (nacketc)

28000.
24000,
20000.
& 16000
22 12000
€7
RS 8000.
=]
2g¥ 4000.
233
33~ T T T T T T T T T T T T
é 1 2 3 4 5 6 7 8 9 10 11 12
Node Id




e & MOS WHEE: Vol i MOS WHLR, P SESHBURMATEER, ZIRIE0 9
9% 3.29528,

: |~ myVoIP_Proxy2_wifi_Nov_24_22_16_48_07.stat [VOIP Receiver : Maximum MOS] Compare By : Node ID
E
H
3 Application W [64996] A
H Unicast Received Throughput (bits/second) 4| W [64998] ~
I Smoothed Unicast Jitter (seconds) ver - . ; . < »
i Average Unicast Jitter (seconds) % VOIP Receiver : Maximum MOS, Comparison Type: Node
H Total Unicast Jitter (seconds) b 36
H Taking Time ] .
3 Maximum One Way Delay (s) 3 3.
3 Minimum One Way Delay (s) é 24,
1 Average One Way Delay (s g 18 Node: 2
H : Metric Value: 3.29528
H Minimum MOS 1.2 Total Metric Value: 3.29528)
2 Average MOS 0.6
i - VOIP Initiator :
#- Bellman-Ford 0
= SIP ;
Number Of Invite Requests Sent 2 4 6
Number Of Ack Requests Sent
Number Of Bye Requests Sent Node 1d

myVoIP_Proxy2_wifi_Nov_24_22_16_48_07.stat [VOIP Receiver : Maximum MOS] Compare By : Node ID

Application W [64996] -
Unicast Received Throughput (bits/second) ;| [ ] [64998]_'j
Smoothed Unicast Jitter (seconds) VOIP Receiver : Maximum MOS, Comparison Type: Node 4 »

Average Unicast Jitter (seconds)
Total Unicast Jitter (seconds)
Talking Time

Maximum One Way Delay (s)
Minimum One Way Delay (s)
Average One Way Delay (s

Maximum MOS
w

Node: 6
Metric Value: 3.29528
Total Metric Value: 3.29528

Minimum MOS 1.2
Average MOS 0.6
#- VOIP Initiator :
# Bellman-Ford 0
= SIP

Number Of Invite Requests Sent 2 4 6
Number Of Ack Requests Sent
Number Of Bye Requests Sent Node Id
Number Of Trying Responses Received

8. 4518

BRI E TGN -BHRNELRS WiFi TEBAMZERN VolP Ri&, BE/LR:

o AP #1 UE RUEEHETMY (8#EXL&EO) B Bellman Ford, HNHETRHAEI Proxy,
o AP FZEHBL Applicaiton Layer,




EXata®>]: VolP Wifi-LTE ;E&155 Step by Step

Bir: EI—D BL-WIiFi —-LTE VolP BHMNKZEEST=.

BEXata®>] (15) : VolP % -WIiFi;E&1%= Step by Step; EEXata®>] (10) : LTE 1%

{EXata 5.1 Multimedia and Enterprise Model Library) ; [BEXata®>] (02) : WiFita=Eks;

T E: EXata 5.1
HEA: 2022-11-24 by Jiangtao Luo

1. QIENEEiD=

a. T VolP H4-WiFi ;ER1%8, save as portable; E@&&5 myVolP_wifi_LTE,

b. Channel properties, A 2 {§1&: 2.4 GHz. 2.5 GHz, AN#%E LTE A;

c. I AKXig: Terrain SR HHZ 45002000,

2. BIEEMECERTH

a Bl R
= B3 myLTE2 HRBPOAETR [Tp: FRTR2ANEHN FRBESRE, |, 3% CN BX

BN BHE, SHAL-WIF i7RNIREERE, KBUENEFTR.

m JIE: Save as portable, E#BXXEHRXIGEXHER,
m bR, B RUN BHERHsS. X2 LTE Y BER XM EMEIE, M myLTE 122 B R TELIEE,

— v e R T T |V e

Attempting license checkout (should take less than 2 seconds) ...Error in file ..\kernel\src\fileio.cpp:397
Can't open input file DL_BER_MCSO0.ber

» EENBLS WiFi ZEINS I IEE5EHM. B LTE XieaTaaEamnEs, SEKme, Ei—
o


note://WEBdb379e5ab35e44bba1434d63157d55fb
note://WEBf874efd8736e4b8259ea86ebb8c0f08d
note://WEBc99567a3e555df41554a5e90f3cc7feb

b. 79 LTE MZ%MN SIP Proxy
£l Proxy TREBEINEE D, RN Proxy3, EiEF SGWMME,

(180010

Y}
180.0.1 6]

s r0.8.1Y
‘pornsz),
GHH J[18008.3)
E{m

c.EBET=
i. I¥H Proxy T m=
Proxy T SIMIARZ, FEMAE IP HUtETMN, EEHIMNXEENOEREXH.
ii. 1% H Base Station
B
iii. IR B SIPR YRR
SMRAZE, B4 LTE Kig,
3. Eo B MY
a. i & Proxy
= %8 Proxy TR: KE, B,
b. it & Base Station
» B [(RAUREHTRER, —VIFAEMEE, BXRAI Node Configuration 3D RIECERIAEH, B



EOMYEEEFHEE! Debug HiEMIR]
c. B E&iR

= BE LTE &% (16, 17) MMARMILN SP £

Node Configuration—>Application Layer :

Multimedia Signaling Protocol: SIP; “Configure as SIP Proxy” 3% No, SIP Call Model: Proxy

Routed; Set VolP parameters: Yes; Enable RTP: Yes,
Default Device Properties (Default Device 16) ? X
General  Node Configuration | Interfaces | U Help
Mobility and Placement Application Layer
Network Layer
Routing Protoc_ol Property Value
?&f:;or:{o&iges [-] Multimedia Signaling Protocol SIP ~| 4
MPLS Configure as SIP Pro: No Y
i o =
Network Management SIP Transport Layer Protocol TCP ;I
User Behavior Model
Battery Model SIP Call Model Proxy Routed =l 4
0S Resource Model . - y X : ;
- External Interface Properties Terminal Alias Address File F:/ex/myVoIP_wifi-LTE/myVoIP.sip _J 4l
Ut DNS Address File F:/ex/myVolP_wifriTE/defauft.dns  ...| 4
ile ics —
Statistics Database [-] Set VoIP Parameters Yes —Ll 4l
Fackst Siacag VoIP Connection Delay 8 |seconds |
VoIP Call Timeout 60 |seconds ~|
VoIP Total Loss Probability 5.07
[-] Enable RTP Yes ~| 4
RTCP Session Management Bandwidth ... |64000
Enable RTP Jitter Buffer No |
Enable MDP No |
&, Find Apply | 0K Cancel Add To Batch

d. {72132 Save as Portable...

4. b A ST E R
a. BMAIZ=B R Ittt ZA (SIP Address Alias File)

(rpy) 1B

myVolP.sip, 1R#E LTE 15/ 550 Proxy Hiki#



1 1%0.0.1.1 Hostl al.com
2 190.0.1.2 Host2 al.com
3 190.0.1.3 Host3 al.com
7 190.0.1.6 Proxyl al.com
8 190.0.6.2 Proxy2 az.com
4 1%0.0.2.1 Host4 az.com
S 190.0.2.2 HostS az.com
6 190.0.2.3 Hostée az.com
lé 190.0.8.2 UE1l lte.com
17 1%90.0.8.3 UE2 lte.com
18 190.0.11.2 Proxy3 lte.com

5. DNS X{&{&X

7

190.0.1.6
190.0.6.2

190.
190.
190.

o o
(S
[SS I V]

18
18

190.
190.

oo
o
[
(SIS

18 190.0.

a. ZRIADNS X4 default.dns HHF Proxy2 il T4 BN AB R (824 :

=

7 az.com 190.0.6.2
7 lte.com 190.0.11.2
8 al.com 190.0.1.6
8 lte.com 190.0.11.2
18 az.com 190.0.6.2
1s al.com 190.0.1.6

6. hngkh A

a. TEWIFi 39T 52 6 1 LTE 15AY 16 28510 VolP N,
NN M4EsR, REAZ LTE AUERSHARITE

(1900102

[1ann1n

v
A80.8.11.2]

‘ yWﬂlm

. 1 90.0.7.1
y ELQU’U g
! Q0pEL. 23] 1 ’

Yo 190.0.8.0]
s

ﬁamam
\_\mﬂ\‘aﬁ g 18008
, Gpn

Warning in file ..\libraries\te\src\phy_lte.cpp:2613
Warning in file ..\libraries\te\src\phy_lte.cpp:3075
Warning in file ..\libraries\lte\src\phy_lte.cpp:3148

b.ieE eNB T2 (1

Phy-LTE: CELL Selection min serving duration should be set.Change CELL Selection min serving duration to 1000000000.
Phy-LTE: SRS transmission interval should be set.Change SRS transmission interval to 10.
Phy-LTE: SRS transmission offset should be set.Change SRS transmission offset to 0.

Warning in file ..\libraries\multimedia_enterprise\src\multimedia_sip.cpp:2934
NODE-6:NO ANSWER FROM REMOTE END, CALL RELEASED ON TIMEOUT

4) BRFSIEE, R UE NFTERAXE

it eNB, £% [)EXata®¥>] (08)

BITRIMNARAERE, TR 6 BT BIARKE



note://WEB4327aa2fadce9a81547aca58e03f45a6

(2) Step by Step FEFSEHIEET A,

Py

[198.078 7]

an 7]

| i ettt ] [ [t L

0.0.7.1]

4 - -[19008-1]= = ° .

-

’

,[190.08.3]

o W N

-] ™

ST IS

™
o

F
F

14 190.0.8.2 190.0.8.2
14 190.0.8.3 190.0.8.3

16
16

16

17
17

17

190.
190.

190.

190.
190.

190.

0.
0.

o

8.
7.

1 1%0.0.8.1
1 1%0.0.8.1

.3 190.0.8.1

.1 190.0.8.1
.1 190.0.8.1

Sr gt A T

o [190.080]

c. eNB ECEFFSEHEG, LTEERREE, B/ UE [EH VolP WS ELREZNR

d. 7 UE ZiEiRwn CBR W32, &I & CBR W3k, ExEKEl, &RA:

-myVoIP_wifi_lte_Nov_24_22..

Application

[=]

(] () () () [ (4]

CBR Client

 Unicast Session ___|

Unicast Session ...

First Unicast Frag...
Last Unicast Frag...
Total Unicast Fra...
First Unicast Mes...
Last Unicast Mes...
Total Unicast Me...

Total Unicast Da...
Total Unicast Ov...
Unicast Offered ...
VOIP Receiver
VOIP Initiator
Belman-Ford
SIP

RTP
LTE handover
RTCP

[CBR Client : Unicast Session Start (seconds)] Compare By : Node ID I

LTE AR RA e

CBR Client : Unicast Session Start (seconds), Comparison Type: Node

1.2
1.1

1

- 0.9.
g 0.8
£ 0.7
8% 0.6.
§§ 0.5
28 o
i 0.3
£ 0.2
> 0.1
0

16

e. {€1FE EPC ¥W$ SGWMME T 2387
» AE LTE BANELZLFM Wired Subnet, {24 SGWMME T ID i 15

Node Id


note://WEB4327aa2fadce9a81547aca58e03f45a6

Wired Subnet Properties (Wired Subnet 190.0.7.0) ? X

General | Routing Protocol I Router Properties I ARP I File Statistics | U Help
Property Value :]
2D Icon hub.png .|
3D Icon hub.3ds :[
Scale Factor for 3D Icon (percent) 100
[-] MAC Protocol 802.3 |
802.3 Bandwidth 100 Mbps |
802.3 Mode Half-Duplex |
802.3 Propagation Delay 2.5 micro-seconds ;]
Enable Promiscuous Mode No |
Enable LLC No ~|
[-] Network Protocol Pv4 |
IPv4 Network Address 190 Jo |7 Jo
IPv4 Subnet Mask 255 255 255 Jo
IP Fragmentation Unit (bytes) 2048
Enable Explicit Congestion Notification No |
[-] Enable Fixed Communications Yes | 4
Packet Drop Probability 0.0
Specify Packet Delay No |
[-] Is EPC Subnet Yes ~| 4
EPC SGWMME Node ID 15 Al
EPC SGWMME Interface Index lo <

& Find [ 2oy | ok | cancel | Add ToBatch|
o KM—TUE (T=16) K Phy BF MAC thHiXAX: 12 LTE, @ 802.11, WIEFk, MART!
o KI eNB B MAC BT mEREIRIRE N UE, BEGIR, MART! | [FmR! 1 1]
o &Il eNB K LTE #0 MAC HhXELEARZE, RUN RIEEEER, 2Z LTE2 BEE

Warning in file ..\libraries\lte\src\phy_lte.cpp:3292
Phy-LTE: PHY-LTE-DL-CQI-SNR-TABLE should be set.Change PHY-LTE-DL-CQI-SNR-TABLE[11] to 11.84.

Warning in file ..\libraries\lte\src\phy_lte.cpp:3292
Phy-LTE: PHY-LTE-DL-CQI-SNR-TABLE should be set.Change PHY-LTE-DL-CQI-SNR-TABLE[12] t0 13.32.

Warning in file ..\libraries\lte\src\phy_lte.cpp:3292
Phy-LTE: PHY-LTE-DL-CQI-SNR-TABLE should be set.Change PHY-LTE-DL-CQI-SNR-TABLE[13] to 15.53.

Warning in file ..\libraries\lte\src\phy_lte.cpp:3292
Phy-LTE: PHY-LTE-DL-CQI-SNR-TABLE should be set.Change PHY-LTE-DL-CQI-SNR-TABLE[14] to 16.20.

Warning in file ..\libraries\lte\src\phy_lte.cpp:3292
Phy-LTE: PHY-LTE-DL-CQI-SNR-TABLE should be set.Change PHY-LTE-DL-CQI-SNR-TABLE[15] to 22.38.

o BHEHRIRTE—T eNB A UE B CBR /555 EAY0)
= oNB TEENIATESE: Physical Layer: Listenable/Listening Channels: Channel 0, Channel 1; 2
K2 %;



Default Device Properties (Default Device 14) ? X
General I Node Configuration ~ Interfaces U Help
Interface 0 Physical Layer -
= Interface 1 '

- Physical Layer Property Value
meAt(\:NanrY(eliayer Listenable Channels channel0, channelt _]
__ E:uulgng Protocol Listening Channels channeld,channell _]
- File Statistics [-] Radio Type LTE PHY ~| 4
[-] Station Type evolved Node B ~| 4 P
DL Channel Index 0
UL Channel Index 1
Transmission Power (dBm) 23
Number of Transmission Antennas |2 ~| 4
Number of Reception Antennas 2 Ll 4l
Control Signals Overhead for Uplink |0
[-] Packet Reception Model BER-based Reception Model ;l
—— P ————— i
= eNB iy MAC #ZECE Transmission Mode
L L L 1 1 L L 1 L 1 1 1 1 1 1 1 1 1 L L 1 1 1 L L L L 1 1
Default Device Properties (Default Device 14) ? X
General | Node Configuration ~ Interfaces U Help
& Interface 0 RLC Threshold Nurmber of PDUS T J16 |
= I?Fep'f;ycs?c;h Layer RLC : Threshold Number of Bytes ... |250
iy neAt(\:N Lti'{(elrayer RLC : t-PolRetransmit Timer Period |100 |mili-seconds |
Routing Protocol RLC : t-Reordering Timer Period 100 |mili-seconds |
3 :ﬁg 'gstatistics RLC : t-StatusProhibit Timer Period |12 |mili-seconds |
MAC : Backoff Period 10 | mili-seconds |
MAC : Initial Received Target Pow... |-90
MAC : Power Ramping Step (dB) 2
MAC : Maximum Number of Pream... |4
MAC : RA Response Window Size ... |10
MAC : PRACH Configuration Index 14
MAC : Periodic BSR Timer (TTI) 1
MAC : eNB Scheduler Type Round Robin ;l
MAC : Transmission Mode Transmission Diversity / Open Loop Spat ;] 4l
MAC : Target BLER 0.01
MAC : PF Filter Coefficient 36
MAC : PF Scheduler UL RB Allocati... |1
MAC Propagation Delay 1 micro-seconds ;]
Enable Promiscuous Mode No ~|
Enable LLC No |
Configure MAC Address No | <

&, Find

| Apply |

ok |

Cancel | Add To Batchl

= F UE: Listenable/Listening Channels: Channel 0, Channel 1; X&: 1% 2 I




Default Device Properties (Default Device 16)

-~
X

» RTIBET eNB AKiI%H) CBR &S

General | Node Configuration  Interfaces L Help
= Interface 0 Physical Layer =
Physical Layer
MAC Layer Property Value
ggﬁgﬁékpﬁzgzol Listenable Channels channel0,channell _|
Faufts Listening Channels channel0,channell _l
- File Statistics
[-] Radio Type LTE PHY >l 4
[-] Station Type evolved Node B ~| 4
DL Channel Index 0
UL Channel Index 1
Transmission Power (dBm) 23
Number of Transmission Antennas |1 ;I
Number of Reception Antennas 2 ;] Kl
Control Sianals Overhead for Uplink 10

File List ‘ Statistics l File System

Unicast Session Finish (seconds)
First Unicast Fragment Sent (seconds)
Last Unicast Fragment Sent (seconds)
Total Unicast Fragments Sent (fragments)
First Unicast Message Sent (seconds)
Last Unicast Message Sent (seconds)
Total Unicast Messages Sent (messages.
Total Unicast Data Sent (bytes)
Total Unicast Overhead Sent (bytes)
Unicast Offered Load (bits/second)

[=- CBR Server
Unicast Session Start (seconds)
Unicast Session Finish (seconds)
First Unicast Fragment Received (seconds)
Last Unicast Fragment Received (seconds)
Total Unicast Fragments Received (fragments)
First Unicast Message Received (seconds)
Last Unicast Message Received (seconds)
Total Unicast Messages Received (messages)
Total Unicast Data Received (bytes) -
Total Unicast Overhead Received (bytes)

—myVoIP_wifi_lte_Nov_25_22_17_38_05.stat [CBR Server : Total Unicast Messages Received (messages)] Compare By : Node ID €

Application ‘ O [1024]

First Unicast Message Sent (seconds) ;l
1 Last Unicast Message Sent (seconds) Server : icast ived (1 ) C .

Total Unicast Messages Sent (messages) 12000. CBR : Total Un Type: Node
Total Unicast Data Sent (bytes)
Total Unicast Overhead Sent (bytes) 11000
Unicast Offered Load (bits/second) 10000,

[=- CBR Server 3000.

1 Unicast Session Start (seconds) 8000

Unicast Session Finish (seconds) . 7000
First Unicast Fragment Received (seconds) [y 6000, Node: 17
Last Unicast Fragment Received (seconds) 28 Metric Value: 10000
Total Unicast Fragments Received (fragments) 83 5000, Total Metric Value: 10000
First Unicast Message Received (seconds) b 4 4000.
Last Unicast Mesmie Received secondsi zé 3000,
Total Unicast Messages Received (messages) g5 2000.
Total Unicast Data Received (bytes) 52 1000
Total Unicast Overhead Received (bytes) =3
Average Unicast End-to-End Delay (seconds) s k] 0. T
Unicast Received Throughput (bits/second) = 17
Average Unicast Jitter (seconds)

VOIP Receiver

- VOIP Initiator Node 1d

Bellman-Ford
n
r—myVoIP_wifi_tte_Nov_25_22_17_38_05.stat [CBR Client : Total Unicast Messages Sent (messages)] Compare By : Node ID (x]
Application ‘ O 10241
[=- CBR Client B
Unicast Session Start (seconds) CBR Client : Total Unicast Sent ( c Type: Node

12000

11000.

10000,

9000,

2 8000.

= 7000

=

2797 6000

s g 5000,

28 4000,

SE 3000
£

Se 2000

8 1000.

E 0

Total Metric Value: 10000

Node Id




[1a00102]

[ann104]

80.0.7.0)

0.0.7.1]
4141 [190.0.8.1]

s (g~ [180080]

* o
16} [odesy - - =
.J\@.lﬂ 7ﬁmn.u.s_a]

= TEWE UE 2 Proxy 3 (16-->18) #J CBR 55, ¥ OK

[~ myVoIP_wifi_fte_Nov_25_22_17_41_30.stat [CBR Server : Unicast Session Start (seconds)] Compare By : Node ID I (x]

Application ‘

O [1024]
=1 CBR Client =

Unicast Session Start (seconds) 7 . N d: N od B [1025]
Unicast Session Finsh (seconds) CBR Server : Unicast Session Start (seconds), Comparison Type: Node
First Unicast Fragment Sent (seconds) 45,
Last Unicast Fragment Sent (seconds)
Total Unicast Fragments Sent (fragments) 40,
First Unicast Message Sent (seconds) 35
Last Unicast Message Sent (seconds)
Total Unicast Messages Sent (messages) 30
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Last Unicast Message Received (seconds)
Total Unicast Messages Received (messages)
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Group Default Device Properties (Default Device 16, Default Device 17) ? X

General  Node Configuration | Interfaces | UJ Help
Mobility and Placement Routing Protocol

Network Layer

Routing Protocp| Property Value
#&r)al;tseprol:trolgir::es Routing Protocol IPv4 Bellman Ford ;I
MPLS Enable IP Forwarding Yes |
Application Layer
Network Management Specify Static Routes No ;I
User Behavior Model -

Battery Model Specify Default Routes No ~|
0S Resource Model :

External Interface Properties Enable Multicast Ho LI
File Statistics [-] Configure Default Gateway Yes =l 4
Statistics Database

- Packet Tracing Defa atews 190.0.7.1 4l
Enable HSRP Protocol INo |
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File List ! Statistics ‘ File System
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Mobility and Placement Routing Protocol
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[+- Routing Protocol Property Value
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MPLS Enable IP Forwarding Yes
Application Layer

- Network Management Specify Static Routes No

- User Behavior Model -
Battery Model Specify Default Routes No

0S Resource Model ;
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- Faults [-] Configure Default Gateway Yes
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Statistics Database Defa atewa 12

Packet Tracing Enable HSRP Protocol [N
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Bfn: 83— BERNSER, WA/ RS, LI PING
TA:

o FHl A: REIGIT EXata 5.1

o | B: &3 EXata 5.1 Connection Manager

2% . (User Guide) 5.1.2 Connecting Operational Hosts with the Emulation Server
HEA: 2022-11-29 by Jiangtao Luo

1. SIENEEISS
a. flg— 1 =Tai%R, 8N cm_1;
b. AHEME, , £t 30 minutes,

2. BIEEMECERTH

a. il R
= P02 D default devices, AFAIBUEFTTR

b. A Link EERT TS
= REENA P i, E



190.0.1.1][Interface0]

180.0.1.2][Interfacel]

3. EFIMET R
a. EF/FBII—TEN B
b. E# B %% Connection Manager

c. B85 CM, B2E EXata ittt

m 7£FH B iE1T CM,FEhi A\ EXataEALAY IP ik, siEF#HITENEN [FEE EXata EAH Play , A
INEAT7E Emulation 30 F]  [Windows 4]l IPHBLE AT ATE @5 <47 Fi@id ipconfig /all 3€3KEX]



Q EXata 5.1 Connection Manager —

192. 168. 3. 3
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4 EXata 5.1 Connection Manager — X

d. TR BREY

m YNR EXata ENMENEREE, SETREIPHTR, FHIER Set Default”, ENEFREMEINTR, XB
Si%4% Host 1 (190.0.1.1) MILER:



Lﬁ_ EXata 5.1 Connection Manager — %
,d! Network | % Ap

~Default Interface

190. 0. 1 ias
default interf

Reset Default

Node ID | Hosthame | Interface

-1 host1 190.0.1.1
= host2 190.0.1.2

o

= BREIRLING, EXata Efp Host 1 WM —TRE=BNHSESE, WTE, RPEMRFIKI,
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4. TN T =

a. BN =3k Ping EXata (A ET =,
b. 7EEH B S L{THASGE “Ping 190.0.1.2°, ;& Ping A2 Host2 (A ETI =M IP ihtlk, REIEEULE Reply
1iBBIRET BTN, EXata EifithsE PING BI7ERED.

licrosoft Windows [hiZ 10.0.19044. 2251]
(c) Microsoft Corporation. f#E3 & RF|,

C:\Users\jetlu>ping 190.0.1.2

o\l

TR EE -

i [a]=15ms TTL=64
B [B]=bms TTL=64
i [B]=5ms TTL=64
i [a]=6ms TTL=64

1IE7E Ping 190. O
SEE 190. 0. 1.
SEE 190. 0. 1.
SEE 190. 0. 1.
SEE 190. 0. 1.

M
W W W W
DO DO DN DN

i %i}
et ey A
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BiR: EXata fHE— FTP Server, MY s F a4
TA:
o FEH A: REITIT EXata 5.1
o | B: &3 EXata 5.1 Connection Manager
HEH: 2022-12-2 by Jiangtao Luo
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4 EXata 5.1 Connection Manager — X

d. TR BREY

m YNR EXata ENAENEREE, SETREIPITR, FHIER Set Default”, ENEFREMEINTR, XB
Si%4% Host 1 (190.0.1.1) MILER:
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b. 7EEH B S L{THASGE “Ping 190.0.1.2°, ;& Ping A2 Host2 (A ETI =M IP ihtlk, REIEEULE Reply
WRRBREYEYT, EXata EftERETR PING BRI,

licrosoft Windows [hiZ 10. 0. 19044. 2251]
(c) Microsoft Corporation. f#E3 & RF|,

C:\Users\jetlu>ping 190.0.1.2

o\l

TR -

i [a]=15ms TTL=64
B [B]=bms TTL=64
i [B]=5ms TTL=64
i [a]=6ms TTL=64

1IE7E Ping 190. O
SEE 190. 0. 1.
SEE 190. 0. 1.
SEE 190. 0. 1.
SEE 190. 0. 1.

L
W W W W
DO DO DN DN

i %i}
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R 51T CM, 25 Windows EHEHREE, SEEERMETEME LT ERE.
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