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Introduction

* A Base Station (BS) for wireless communication systems must
communicate with many UEs (User Equipments). Therefore, the
performance of a BS must be verified in a load condition with many
UEs.

*  One MG3700A provides the multi-user signals to simulate the load
conditions.

*  This document presents MG3700A operation technique for W-CDMA
as a typical example of this kind of application. The same technique can
be applied in other systems as well.
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Example of W-CDMA multi-user signal pattern

* This assumes that a signal pattern file for 80 users is created, and a BS
tests the BER.

» Using HSDPA IQproducer

— Create the signal pattern files for a single user with W-CDMA/HSDPA capability
in uplink.
* The users will have different scrambling code in uplink.
* DTCH will carry the PN9 for BER test.

»  Using Multi-carrier IQproducer
— Create the signal pattern files for 20 users that combine the signal pattern files for a
single user.
— Create the signal pattern files for 80 users that combine the signal pattern files for
20 users.

* The BS will receive the following:
— All users on the same frequency
— Equal power between all users
— DPCH frames at the same time
— Random phase between all uplink signal

Multi-carrier IQproducer can combine up to 32 signal pattern files.
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Overview

MX370101A HSDPA IQproducer MX370104A Multi-carrier IQproducer
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Create signal pattern files for a single user first
~ HSDPA 1Qproducer ~

A I0producer for MG3700 %]

» Created sample rate

Transfer & Setting  Simulation File Gen.  Help .
TXEVDO EWD — 3x oversampling
1<EVDO BVS
TXDMIA - TPC Bit Pattern Transmitter power
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TPG bit Pattern I

Create a pattern file
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File  Edit Trancfer Setting

¢

Simulation Link: Up Link Scrambling Oode [0 =] Wermeite Py DPOH Edit
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Scrambling code Setup

* Scrambling code
» BS identifies UE by the scrambling code allocated to each UE
» 38,400 chip (10 ms) segments
» Applies to scrambling (spreading)
* Set the scrambling sequence n,; ... n, receivable by BS
- 0~16,777,215

A W-CDMA Uplink I@producer{Standard} for MG3700
File Edit Transfer Setting

Simulation Link: Up Link Scrambling Code |0 Elﬁ

Different scrambling code between all users
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Create signal pattern file for multi-user
~ Multi-carrier IQproducer ~

@producer for MG3700 (9(=)E3]
Transfer & Setting  Simulation File Gen.  Help

1xEVDO EWD

1<EVDO BVS

TDMA

HSDPA Connlink

HSDPA Uplink

W-ODMA Donnlink (Standard)

W-COMA Uplink (Standard)
License option MX370104A —p Multi-garricr

}

A Multi-carrier IQproducer for MG3700

Eile Iransfer Setting Simulation
f E % ‘ ‘ ‘ . ‘
Mulicpurpose | agist Rate | vu-ComaLy | Random phase
automatically
Component wevi File [ Gain (80| Frea Offeet tMHz) | Phase (deg) | Detay (sample) [ « | Create the signal pattern files for 20 users.
1 UL-RMC1 2k2-5C0 0.00 0.000000 o J .
2 |uLRMc122-501 000 0.000000 [ Repeat 4 times to 80 users.
3 |ULRMCIZk-5C2 0.00 0.000000 [} e %
4 UL-RMC1 2k2-5C3 0.00 0.000000 o —
5 UL-RMC1 2k2-5C4 0.00 0.000000 0 Export Path: FArvits Corporation¥l0producer¥Multicarrier¥Data
6 |LLRMCIZk2-5C5 0.00 0.000000 [} Pockage: eI —
T UL-RMC1 2k2-5C6 0.00 0.000000 o
8 |UL-RMC12Kk2-SC7 0.00 0.000000 0 Full Path: F¥Anritsu CorporationI0producer¥Multcarier¥Data
9 UL-RMC12k2-SCE 000 0.000000 0 Export File Name: [UL-RMGT 2k2-5G0t10
10 UL-RMC1 2k2-5C3 0.00 0.000000 o
RMS Value: 1187
ml - : »
L] 2<32 l:quﬂlJ é Gomment
¥ Phass randormize Cn power IEREmG, o i ‘
Available frequency offset f
Mt Exit .
i one >SN I N [ I pprron
- j o] a Gancel

Resampling It will take about one day to complete depending on the PC spec.

The temporary large hard disk will be required.
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Create signal pattern file for multi-user >32

A Multi-carrier Iproducer for MG3700 s3]

Eile Iransfer Setting Simulation

"I:I

@ B N (| W

Multi-purpose lAdJust Rale } VV-CDMA(DL) 1

Camponent i File [ Gain (o8 [ Freq Offset tMHz) [ Phase (deg) | Detay (zample) | ~
20 usefs 1 UL-RMC1 2k2-5C0to13 0.00 0.000000 0| Create the signal pattern files for 80 users.
20 usefs 2 |ULRMC1 262- 5020039 0.00 0.000000 i
20 usefs 3 |ULRMC12k2-3C40053 000 0000000 0 [— 53
20 usefs 4 |UL-RMC12k2-SCE0MGTS 000 0.000000 0 =
5 A Export Path: ¥ Arritsu Corporation¥l0producer¥Multicarrier¥Data
g A Package: BSLoadTest
T .
8 . Full Path: ¥ Anritsu Corporation ¥I0producer¥Multicar rier¥ Data
9 . Export File Name: [UL-RMGT 2k2-5G0t 10
10 N hd
ﬂ = . : _TEL = - » RMS Value: 1187
Created signal pattern fites for multi-user < 32 Gomment
[
¥ Phase randamize Gn Max Freq. Offsst= = 11.904000MHz
I
Mutitone st | (| e
- j o] [+ Gancel

Resampling It will take about one day to complete depending on the PC spec.

The temporary large hard disk will be required.
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Connections

Reference clock

Start trigger
Controller

MG3700A

— Start trigger
* Front panel [Start/Frame Trigger] Input
— 40 ms x n clock
e.g. SFN reset timing of Downlink BCH (4096 frame x10 ms)
— Reference clock
Apply only one
* Rear panel [Baseband Ref Clock] Input
— 3.84 MHz, 2x 3.84 MHz (7.68 MHz), 4x 3.84 MHz (15.36 MHz)
* Rear panel [10MHz/5MHz Ref] Input
— Controller
» Launches UL RMC in the receivable state by FTM (Factory Test Mode) control.
» Reports the internal BER/BLER calculation for received DTCH.
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Timing synchronization Setup example

e Start trigger delay

»

Set the timing to which BS can receive UL RMC

Trigger Delay: 0 chip
¥ 38,400 chip ¥
—p «1 ,024 Chip
UL DCH DCCH |
DTCH | DTCH |
UL DPDCH N IDPCH IDPCH [DPCH [DPCH ‘
/DPCCH A
SFN reset
(SFN=2047)
e Radio frame Radio frame Radio frame Radio frame
DL DPCH L FN=4N |FN=4N+1 ‘FN=4N+2 ‘FN=4N+3 ‘
0 ms (38,400 chip)
- 40 ms g
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Timing synchronization Setup example

* Setting External Start trigger
» Captures/ Synchronizes the
Trigger only once

* Reference clock:
» [Baseband Ref Clock] Input
applicable case

» [10MHz/5MHz Ref] Input
applicable case

* Trigger recapture/
synchronization

— Source : [External]
— Baseband Reference Clock:
o [1],[1/2],[1/4],[1/8],[1/16] x

— Source : [Internal]

Detail Information

I2RSIORHE2N £t 1/0 Setupg®
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BERT

e Received DTCH data
» PNO9
e Clock

» Rise

o XX D
* Clock

coaa XX D
* Clock l l l

*  Measuring bit/time
* Automatic re-synchronization
»  On
— Sync Loss is detected.
»  Off
— Sync Loss is ignored.

» Fall

Setup example

0

1

0.00

Src:Int  PLSmod: Int

: 1.00%e-03
Error Count :

Error Rate

0.100%

101
1
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Specifications are subject to change without notice.
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