RAN Network Simulation

FAST, RELIABLE AND COST-EFFECTIVE TESTING SOLUTIONS FOR 4G AND 5G RADIO AND BASEBAND
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NetSIM Solution Summary

* Full function mobile network simulation
* Allows field of lab testing or 4G LTE and 5G NR* radios for full operational functionality
e Simulates the EPC and provides all required S1 signalling to the base station
e Supports all major OEMs and RATs

* Fully automatic setup, easy menu driven testing*

Network Core Simulation

» Testing and simulating LTE Evolved Packet Core (EPC), HSS, HLR, MME, SGW, PGW
* Full transparent packet capture on all interfaces

e Simulation of S1 link to eNodeB

e Spectrum analysis and radio testing options

* Future release
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NetSIM Solution Benefits
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* Optimized for production environments (repeated testing of similar items)

* Rack-mount version ideal for lab / workshop use, can be installed and integrated into
existing test platforms
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* Portable version is self contained and ideal for users desiring mobility and
compactness

* Optional fully automated test procedure (press start, get result as pass/fail)
* Solution delivered with all required hardware and base software for specified OEMs*

* Fast Return on Investment as pre-shipment testing ensures first time, install and
operate (no out-of-box failures)

* Rental and leasing options available

* Each OEM is subject to separate / additional function licenses

* Solution supports LTE/FDD and LTE/TDD

* Each OEM and each product type may require unique configuration file which is not guaranteed available from NetSIM



NetSIM Solution Setup

BBU — BaseBand Unit

EUT — Equipment
Under Test

Qidday, J J‘x.. (N

NetSIM Server

UE — User Equipment

Management Terminal
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NetSIM Test Procedure
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Upload & Download Graph

S1 Interface Test Tool

QN TF

Downlink & Uplink Test

RX
X
4G eNodeB RRU
Traffic test

4G UE

PING 51 ﬁ \NB 32875 Cell 8 - LTE 71 dBmmi

4G efodes @“* T fulancs Oopal facst e =TT

Y

CTRteS b bisue Ay |
UNDER TEST (RRU) 2 et . L 2

S1 Interface

N
=

EnodeB /JUUT/RRU

(TPT 1 min) on the Test PC The TPT Tool performs from the UE a separate transmission channels for UL and DL

» UL = Uplink, channel from mobile to base station
« DL =Downlink, channel from base station to mobile
» There are Traffic parameter testing
1. TPT for 1/15/30 min Test

Q N 9F Nl 74% @ 12:59

Simple System Monitor =

RAM NETWORK  DISK ACTIVITY

1,81 MB/s

—1,2 MB/s

PP | 616,68 KB/s

—37,44 KB/s
24,96 KB/s

— 12,48 KB/s

PEAK 2,41 MB/s
TOTAL 392,77 MB |
K —
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NetSIM Test Procedure

& BB5216 - MOSHELL 20.0n - Stopfile=/

Last MO: 9366. Loaded 9366 MOs. Total: 9367 MOs. 17:03 «© 1100%8
Checking available boards on node...

ERICSSON P i
Collecting RCS board data ... Network Cell Info Lite < c

GAUGE

SiM1

Collecting RF data...

Node: RadioNode L  CXP9024418/6_R85M37 (20.Ql1)

| FRU LNH BOARD ST FAULT OPER MAINT STAT PRODUCTNUMBER SERIAL DATE PMTEMP TEMP UPT

BB-1 0001 O BB5216 : OFF OFF ON KDU137925/31 LU 20170215 4 (0K)
RRU4ANT BXP_ 048 RRU4415B1 1 OFF OFF N/A KRC161635/1 woLr s oIl s 20180531 30.0 0.00 (Radio44158B1)
277_ n1 SlHneen 1 M/A 1 /BCI ONn1NAN0 / Bw99621079 20170711

| XPBOARD ST FAULT OPER PRODUCTNUMBER REV SERIAL/NAME DATE TEMP MO

| RES6601 1/BFL901009/1 R3C BR81757640 20120116 30 Cabinet=1
Cabinet=1,FanGroup=1

| BOARD LNH PORT T S OpMode AutoNeg MacAddress VlanIds LOS BER

BB5216 000100 T G_FULL_SLAVE true 34:6E:9D:14:B0:19 797,800
| BE5S216 000100 TN_| OG_FULL false 34:6E:9D:14:B0:1A
BB5216 000100 T OG_FULL false 34:6E:9D:14:B80:1B

| FRU BOARD RF TX (W/dBm) VSWR (RL) RX (dBm) UEs/gUEs Sector/AntennaGroup/Cells (State:CellIds:PCIs)

| RRU4ANT BXP_2048 RRU4415B1 =f= SE=1 AG=1 FDD=R4443C1B1 (L:1:91)
| RRU4ANT BXP_2048 RRU4415B1 SE=2 AG=1 FDD=R4443C2B1 (L:2:94)
| RRU4ANT BXP_2048 gunmmmoos - SE=3 AG=1 FDD=R4443C3B1 (L:3:97)
| RRU4ANT BXP_2048 RRU4415B1 1.2 (31.0) 1.17 (22.2) -103.7 SE=4 AG=1 FDD=R4443C4B1 (1:4:100)

: use option TSI AntennaNearUnits.
: use option "g" to print graphical view of CPRI connections and RF connections.




NetSIM Test Results

&« C A Not secure | hitps://192.168.255.129/#/bts-status/detailed-site-view

NDKIA M Gmail B YouTube @ Maps

Web Element Manager BTS Status ~ Configuration + Performance Alarms ~ Software = Diagnostic ~ Procedures ~

0%

e %« » 0@ :

Cther bookmarks

& | Connected to BTS BTSID: 1 BTS Name: TEST 20

@& | Runtime View
Site View Detailed Site View Cells Carrier Aggregation

G| YT v | v 4

HMS AMOD I AHEGC @
CABINET=1 / CABINET_R-1 RMOD-2 / RMOD_R-1
TLS connection Staty

PC: 4749304 PC: 4749744101
LNMME-0 ASIA
SMOD-1 / SMOD_R-1

S1 Link Status: [~ PC: 473095A.204

FYGE @
SSE-1 / GNSSE_R-1

SWver.: SBTS19A_ENB_0000_001061_000103

Show Channel Relation

i Ccen
Band: 3 (1800+)
BW: 5 MHz, PCI 6
DL/UL EARFCN: 1575 / 19575

[

R AXC 84

RX AxC 65

----- TX AxC 84

TERNAL € TRX Traffic Performance Test
SRIOZ_EXTERNAL

Las

135

1- Press button

I aBlA
BBMOD-1 / BEMOD_R-1

PC: &473096A103

8BU-1 @

n
n
®® e e e

2- Check the UE Network SSM App

TX/RX Traffic Performance Test ((( )))

2002 Nekia 8l ichis rmcormd

Simple System Mo... [=

S RAM

@ (GMT+23) Africa/Nairobi

=

il B100%

NETWORK  DISK ACTIVI

[-a78.27 KBB/s

[+252.18 KBB/s

I~ 126.09 KBB/s

[ 10.62 KBB/

—Ir’./dlfkms s
|

—15.‘I3I([<b':.\ ||

UPLD

AD DOWNLOAD
9.62 KB/s
21.25 KB/s

88.5 MB

& Nemuadmin ~ EN - Options ~

Onair Not commissioned
(te) 17e (t®) wcoma

Info Parameters Faults

Show Channel Relation

ANTL-1

Runtime object: ANTL_R-1
Port labek ANT1

Antenna description: —
TX capable:

RX capable:

DC voltage:

HDLC communication allowed:

Current VSWR value:
VSWR minor alarm threshold:

VSWR major alarm threshold:

Antenna round trip delay:
Antenna path delay DL:
Antenna path delay UL:

Calculated front-end gain:

Status
Operational state:
Availability status:
Usage state:

Administrative state:

true
true
av

true

2.

34

2ns
2ns

0dB

Enabled
Online
Idle

Unlocked

Not commissioned
(o csm

Under test environment, traffic on each cell/ant port is verified for throughout and RF performance



NetSIM Test Results

Firefox ¥ | = O X
&'A | - 192,168.0.49 +
-
HUAWEI

0626 4C P O “durms

0
€ 192.168.049 192.168.0.49 -9 2 D
= Network Cell Info Lite (U &£

GAUGE £

Configure Emergency OM Channel = Obtain Documentation List | FTP Tool = Command Group Seftings Password = About Lockup System Settings = Logout

[ MML ‘L AlarmvEvent J Batch ‘ Trace ‘ Monitor l Device Maintenance Self Test

Help S

| Workspace Device Maintenance - | [ MML ~ |
| Navigation Tree | | Search | | Common Maintenance (Alt+C)|| Operation Records (Ak+R)|| Help (Alt+N)| Settings
- - KETCUDE = U Uperation suctteEsasq
» Start CPRI Link Performance ™ A =
» Add CXU(ADD CXU) Display Board Manufacturing Information
» Remove CXU(RMV CXU)
» Modffy CXU(MOD CXU) Type = WIS G
» List CXU(LST CXU) Serial Nunber = 2102
» Display CXU(DSP CXU) Description = MRFUJ, YDSMJFUGGSE, V3, Multi-Mode Transceiver Unit(RXS80-015MHz/TX926-060MHz, ~48VIC, 5G, 212K, 9V)
» Add Shared External RRU Res Date of Manufacture = 2019-12-05
» Remove Shared External RRU Vendor = Huawei
» Mod#y Shared External RRU R Tssue Banber = 00
» List Shared External RRU Resc (Number of results = 1)
» Display Shared Extemnal RRU R
+ ALD Maintenance
s Clock Maintenance ~—  END ¥
# Cabinet Monitoring [0 Save Result 4 auto Seroll Clear A11(F6)
¢ Power Monitoring
+ Environment Monitoring
+ Carrier Resource Management
+ Alarm Management
# Transmission Management Command History: 31— .

= eNodeBFunction Management

+ eNodeB Function Object Manage Command (F5): | Assict | E

+ Global Object Management

= Cell Management

= Cell Configuration
= Cell Basic Configuration

» Add Cel{ADD CELL)
» Modify Cel(MOD CELL)
» Remove Cel{RMV CELL)
» Dispay Cell Information(D

» List Cell ConﬁiumttoniLS'

8 Activate Cel ACT CELL)I
< > e
- : * Sy me ) £ | ¥ B B - i + 100%
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NetSIM Road Map
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