MAPS™- 5G N4 Interface Emulator

O GL Communications Inc.

818 West Diamond Avenue - Third Floor, Gaithersburg, MD 20878
Phone: (301) 670-4784 Fax: (301) 670-9187 Email: info@gl.com
Website: https://www.gl.com



https://www.gl.com/inforequestform.php
https://www.gl.com/

5G Network Diagram

Resighs %NSSF [ AUSF N13

oGL

Communications

UDM
N21
sz N12 N8 o]
SMSF N10
—N20—| |
N11 SMF
L N1, N2
, AMF N51
| 29
| NEF |
N17
N4



MAPS™ 5G N4 Interface Emulator Architecture
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Features

* Emulate Session Management Function (SMF) and User Plane Function (UPF) elements
* Supports 5G Control plane and User plane

* Supports Mobile Traffic type

* Generates and process PFCP (valid and invalid) messages

* Supports PDU Session Establishment, Modification, Release and Reporting of traffic data

usage procedures

* Supports GTP Traffic (GTP User Plane Data), HTTP traffic generation capability
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Protocol Stack Specification

Supported Protocols  Standard / Specification

Used

PFCP N4 Interface
UDP -
N4 Interface (SMF - UPF) | 1559 244 Release 15
PFCP 3GPP TS 23.501 [28]
3GPP TS 23.502 [29]
UDP IETF RFC 768
IPv4 IETF RFC 791 [5]

IETF RFC 2460 [6]

* PFCP entity supports IPv4 protocol
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MAPS™ 5(G Call Scenarios

5GC Network

Session-Establishment-Request

UPF

Session-Establishment-Response

Session-Modification-Request

Session-Modification-Response

Session-Deletion-Request

Session-Deletion-Response

S~ S~ Y~
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Session-
Establishment

Session-
Modification

Session-
Deletion

PFCP Session Establishment Procedure
> Session Establishment Request
> Session Establishment Accept

PFCP Session Maodification Procedure
> Session Modification Request
> Session Modification Response

PFCP Session Deletion Procedure
> Session Deletion Request
> Session Deletion Response



MAPS™ 5G N4 Single Interface Testing — Use Cases

UPF Testing SMF Testing

SMF Testing

e In SMF Testing, SMF node is the device under test and all the other nodes (AMF, UDM,
UPF)UPF node interacting with the SMF node are emulated

e In UPF Testing, UPF node is the device under test and all the other nodes (gNodeB, SMF, Data
Network) SMF node interacting with the UPF node are emulated
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Testbed Configurations

MAPS SMF (N4 RELEASE15S ) - [Testbed Setup -TestBedDefault]

[F] Configurations Emulator Reports Editor Debug Tools Windows Help

LS ENY ] X FFEEEICE
HE o
Config |Va|ue [ Enable
=] SMF Parameters
- Adapter Index 2
H=l SMF 1
Ly smr1
-  SMFIP Address 192.168.1.27
I~ SMF Traffic IP Address 192.168.1.27
~ SMF Port 8805
H=] PLMN Identities
t Mabile Country Code 001
Mobile Network Code 001

L=] UPF Configuration
LEI UPF Configuration 1
UPF IP Address
UPF Port
Local FTEID Allocation
UPF Traffic IP Address
—  Traffic
L=] DMNN Configuration
+] DNN Configuration 1
+] DMNN Configuration 2
+| DNN Configuration 3

1

192.168.1.127
8805

UPF
192.168.13.77
Enable

3

Start Edit

@ Initialisation Errors | @ Error Events
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Profile Configurations

m MAPS 5MF (N4 RELEASE15 ) - [Profile Editor -MobilelPCore]

[E7] Configurations Emulator Reports Editor Debug Tools Windows Help

AR Y 1 IEKd PR

HE

| # I Profiles iEdit—in I

Insert Delete

Clear

% 40|C
Config ‘Value
=] Profile
I—EI Traffic Parameters
LEI Mobile Traffic Parameters

- Udp Src Port 2152
- Udp Dst Port 2152
I~ HTTP Server IP Address 192.168.15.80
I~  TCP port for HTTP 80
I  TCP Connection Identifier 1
Transmission Type Once

Start File Count

Traffic File Name

File Count For Concurrent Or Sequential
OS Socket

TxFile For Once Transmission From List
File Playback Count

1
img5a.flixcart.com
4

Enable

9
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@ |Initialisation Errors | @ Error Events

[v Enable

Add | msert | Delete |

Properties |

| @ Captured Errors

| ® Link Status Up=01 /|
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Global Configuration

MAPS SMF (N4 RELEASET5 ) - [Global Configuration -Globalprofile]
Q¥ Configurations Emulator Reports Editor Debug Tools Windows Help

PEILYREIY 1 IEEY I T

)

‘A v Enable

Config ‘Value
(=) Global Configuration
H=l Protocol Specific Timer
L 73 Timer in msec 4000
H=] Heartbeat Parameters
Heartbeat Interval 60000
Heartbeat Retransmission 3
Heartbeat Retransmission Timeout 1000
=) Call Parameters
|: Session Duration in msec 120000
Inter Call Duratoin in msec 100
H=) Randomization Parameters
- Enable Randomization in msec Disable

Distribution Type
= Minimum Session Duration in msec
- Maximum Session Duration in msec
Minimum InterCall Duration in msec
—  Maximum InterCall Duration in msec
H=l Path Management Parameters
~ Local Restart Counter
- Remote Restart Counter
L Echo Request Timer in msec
H=] PacketLoad Configurations
I Packet Load Traffic
 Traffic Rate
 Bandwidth Per User
 Graph
H=] For Random Bandwidth
t Minimum Bandwidth
Maximum Bandwidth
L PCAPFile Selection Mode
= HTTP Web Server IPAddress
- DNNName
L PDN Type

Uniform Distribution
10000

30000

1000

3000

1
0
60000

Disable

Fixed Bandwidth
5.00

Enable

2.00

15.00
Dynamic
192.168.31.91
default

1Pv4

o Apply Edit

lisation Errors | @ Error Event /|
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Incon

ing Call Handler Configuration

m MAPS UPF (N4 RELEASE15 ) - [Incoming Call Handlers Configuration - default] — O
[® Configurations Emulator Reports Editor Debug Tools Windows Help - X
f = i [ 1]
CHIES RN ] IER A FREEEICI-
I Message Mame Soript Mame Scripts I
Session Establishment Reguest sionControl.gls UPFSessionControl.gls @ Sequence
A 0 Feguest agementHandler.gls
Heartheat Request FFCFManagementHandler.gls (" Random
_e |
Diawn |
Add Delete |
Delete Apply Scripts Clear Scripts |
@ |Initialisation Errors | @ Error Events | @ Captured Errors j
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Script Editor

& ScriptEditor - [C\Program Files\GL Communications IncihAPS5G-NAMAPS\NARELEASE1 T\ SMPScripts\PFCP SessionControl gls) - O hed
& File View Edit Shortcuts -8 x
~
B ox = = ?
Command Window 4 PFCPSessionControl p x I
=k 1 AR AR A AT AT AR AT AT AT InIEializing Paramet ey St F T R R A A A AR AR R AR A A A AL A g
- Conditional & Flow Control 2i PFCPScriptId = "PFOPM; g
- Yariable 3i MagHandler:"SGHessageHandler™: g
(- Maps CLI 4! SeguenceNo = 0; —
F- Logs | Comment 5 Stopkll = 0;
B Init 6 TrafficVerification= "Unsuccessful™;
- Child Seript 7 TxCount=0;
- DabaBase S RxCount=0;
- Send Report 9i nFileCount=1;
- Resume 10; TrafficState="Null":
- Return 11 File TxCount=0;
- Include 1zZ; File BExCount=0;
- Exit 13} gNBIPAddress=§ gNEIPAddress:
Bl Ukiity Functions 14 DNNNewe = §_DNNName:
- Traffic Comrmands 15 AlchUniqueEd "GTPUTEIDDL"™ GTPUTEIDDL:
16
17 "PFCPInitialization™:
15 IsGeneration=1;
19 IntercallDuration = §_InterCallDuration;
z0 DistributionType = §_DistributionType;
z1 SessionDurationTimeCut=4§_SessionDurationTimecur;
ZZ
23D FEEEEEE RS ATRERR RS AE AR A4S s sRandomizing the Session TimergtrEREAEETEsTERTATEEEwaE
=4 ifi_EnableRandomization == 1)
=25 InitializeRandomId ("Randomburation”, MinCD, MaxCD,DistributionType);
26 GenerateRandomId ("Randomburation™, SessionurationTimeCut) ;
27 InitializeRandomId ("RandomIChuration”, MinICD, MaxICD,DistributionType):
28 GenerateRandomId ("REandomIChuration, InterCallluration) ;
29 EventLog("SessionDurationTimeCtut=", SessionburationTimedut) ;
a0 EventLog("InterCallluration=", InterCallDuration)
31 endif
32 LoghctiveCallInfoTimeCut = |_SessionDurationTimeOut + 120000):
33 starttimer LogletiveCallInfoTiwer LogletiveCallInfoTimelut msec:
34
35 f/ifi_TypeOfUESimulation == "Profile™)
36 StartChildScript (PFCPScriptId, "LTEeGTE", "PFCP.gls", LoadedProfilelame, IsGeneratic ¥
£ >
Ready Line Count - 145 | Line: 1 Col: 1 MUK
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Message Editor

s Message Editar - Untitled - [m|
File ‘iew Direction Toaols Help
= EH 7 X
Frame No [=- PFCF - —
1 Session Modification Reques! J
1) b lequ
Session Establishment Response = 51
Session Modification Request = 52
Seszion Modification Responge =53
Session Deletion Request =54
Session Endpoint |dentifier Session Deletion Aesponse =55
Sequence Mumber Session Report Request = 56
Session Report Response = 67
Meszage Priorty
= InfarmationElements
[=- Update FDR
‘-~ Infarmation Element |d v
== PFCP Layer == =
oooon = = e 1 SEID field is present
0000 Message Prioritwy: = .. 1. Present
0000 Spare = ...000.. (D)
0000 Version = 00l..... DFCP Version 1
0001 Message Type = 00110100 Session Modification Request
000Z Length = 44 (x00ZC)
0004 Zession Endpoint Tdentifier = x0000000000000000
000C Segquence Humber = 0 (x000000)
000F Epare = ....0000 {0}
000F Message Priority = 0000.... (0}
Update PDR =
0010 Information Element Id = x000% Update DIDR
001Z Length = Z8 (x001C)
FDR I =
Information Element Id = x0022 Packet Detection Pule ID
Length = & (x000Z)
Rule ID = 0 {x0000)
DI =
001a Information Element Id = x000Z PDI
oo1c Length = 18 {(x0012Z}
Source Interface =
Information Element Id = x001l4 Source Interface
Length = 1 {x0001}
Interface value = ....0000 Access
<
Ready TNLIRA
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MAPS™ 5G N4 Interface — Call En

Call Generation
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@ Initialisation Errars

@ Emor Events

m MAPS SMF (N4 RELEASE15 ) - [Call Generation -CallGenDefault] — O X Cal I Recepthn
%. Configurations Emulator Reports Editor Debug Tools Windows Help - &8 x
- = § 1 ¢ el Y LY Y n
QFLsasv@Rs ¥ E 200 :
: — . [E MAPS UPF (N4 RELEASE1S ) - [Call Reception] — a X
— | E E | = —“ 4 Configurations Emulator Reports Editor Debug Tools Windows Help - &8 %
Profile Call Info Scri lzxe:ul Q_ ‘ % & B | ™ a & | @j‘ Qf; ‘ ‘E’ 6 .; |_£ % | @) | 0|
tart
2 PFCPSessionControl.gls Start | [ 5rNa | Script Name | Pro...| call Infa | ScriptExecution | Status | Events | Results
3 PFCPSess!nnCDntrnl dls iE] 1 PFCPManagementHand ConnectionlD Heartheat Success MNone Pass
4 PFCPSessionControl.gls Start o leted | an Deletion R = N
5 PFCPSessionCaontral.gls Start —— E— - =
<
< >
Add Delete | Insert | Refreshl Start | Start AII| Stop |v| Stop All |v| Abo) 1
Stop Stop All Abort | Abort All| [ Show Records | Select Active Cal [ Auto Trasr  Trash || Show Hidden Calls
Save I Column ‘Width -—J— [ Show Latest | | | | |
SMF UFF Save | Column Width - ——— f——— | Show Latest
SMF UFF Findl
” Session Establishment Response 3.05.47 572000 2000 = FECE Layes
Session Modification Request P 30541563000 4 Session Establishment Fesponse { 3.065-41 557000 EEEE :;::“ oIy .
. . 0000 Version 3}
Session Modification Response i 3-05-41 B03000 Session Modification Request { 5-05:41 552000 0001 Message Type o
0002 Length 1
Session Deletion Request - " Session Modification Respanse - 0004 Session Endpoint Identifier x
3:05:45. 735000 «4 [3:05:41 559000 000C Sequence Number 0
Session Deletion Response ) 30545 761000 Session Deletion Request  3.05-45 739000 gggi i::z:“ . ;
. . Node ID =
< SessionDeleticnRespenss 130545 750000 0010 Informstion Element Id -
0012 Length =5
0014 Node ID Type = _
< 0014 Spare =0
0015 IPV4 Rddress =1
Seripts Message Seguence Event Config >\ Script Fow / CP F-SEID =
< > €
@ _Initialisation Scripts Message Sequence Event Corfig >\ Script Flow /

@ Captured Errors

@ Link Status /|
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Load Gen

eration

| Q MAPS SMF (N4 RELEASE1S ) - [Load Generation - LoadGendefault]

Fixed Ramp Unifarm jons Emulator Reports Editor DebugTocls Windows Help
L7)
100 e | 7] Max Call Rate 9 O
o’ P S 7
g 8 ;
n ]
(-3 -4
- 0 -
= = Serpt
Uy V]
dd
Time (sec) Ramp Duration  Time (sec) Min CallRate "™ Max Call Rate b urnon= 100 ) u:m
y » Duration=10.1
axCR=80 , Duration=10.00 Remaove Al
Edit
Seripts. Profile [ Exclusive Profiles
Seripts Profile
Normal Sawtooth R 1Max Call Rate e l
v
5 W
@
= . Wik Call Rate % R i
& AN i
= A N\ wf | Step
%] A / itart Call |
74 Tate 10—t
4 alkate Add Delete
g -, s
40 Call Ratee ] Sb— z 7 [~ Stop Time
Ramp Duration  Time (sec) T T | ? —
Min Call Rate Max Call Rate p { ime Step ime (sec) e —om
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Stability/Stress and Performance testing using Load Generation

Different types of Load patterns to distribute load

User can load multiple patterns for selected script
User configurable Test Duration, CPS, Maximum and Minimum Call Rate etc.
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Traffic Emulation

“All Interfaces” “All Protocols” “Large Capacities”

56 Scales up to 100K to 200K Sustained Calls
N1, N2, N3, N4,
N6, N8, N9...

LTE

51, 6GTP, X2, “\ (w4 x1GigE NIC Cards)
SGs, Duamexut y : o G“'P “,‘aﬁ'\c
; - =

=

RTP Media

T1/E1 Hardware Unit :
(Dual/Quad/Octal platforms)

Remote Scripting and
Client Access * Voice Files (wav, pcm, GUs Proprietary GLW)
* Video Trace Files (hdl - GLs Proprietary format)
* DTMF and MF Digits
» Tones (single, dual and user-defined)
* Industry Standard Codecs (a-law, u-law, gsm and more)
* FAX (T.30 RTP pass-through and T.38 UDPTL )
* Impairments (Latency, Packet Loss, Packet Effects)
* Mobile Data, Packet, GTP Gateway Traffic
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Thank you
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